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Global Support Capabilities a1 |

Uniform support system all over the world

NSK is committed to manufacturing and selling products all over the world with a consistently high quality under the leadership of
Technology Centers in the four major global markets. Staffed with experts that constantly endeavor to understand our customers’ evolving
needs NSK’s sales offices promote global network management that encompasses our Technology Centers and production sites.

NSK is able to respond quickly and effectively to the various needs of customers and supports their business development efforts in

any region.

Europe Africa

China

Asia Oceania

Global network management provides
optimal, high-quality products

NSK has established a highly developed
information network centered on
Technology Centers located in the four
major markets of the world — Europe, the
United States, Asia and Japan. With this
network, we are able to gather
information, in real time, related to the
changes and trends in any market in the
world. As a result, we are able to react
quickly to meet changing customer needs
to supply optimal, high-quality products.

6 NSK

- \:-.-
Information system directly linked
to customers

Technology Center

customer support

Our 14 Technology
Centers are located in 9
countries around the
world; they offer technical
support and provide the
information that enables
our customers to use
NSK’s products under
ideal conditions and
achieve the best possible
performance.

m Japan

The )
Americas

E Regional Headquarters

@ R&D Center
(14 Centers in 9 Countries)

(as of March 31st, 2016)

Custom products for unique
customer applications

Our global support network is available
wherever our customers are located

Because of our superior development and Our extensive global network is able to receive orders and supply Wi
machining capabilities, NSK’s products deliver products anywhere in the world. NSK’s distributors cover the globe Lt T
impressive performance in terms of both quality and maintain an inventory of all critical products in every major '!'-E‘-,_;,, #:I E EI‘
and cost. market and location, making it possible to supply products to o ! e
Our product supply system enables us to provide customers without delay. NSK also provides technical support .
customized solutions for highly-specialized worldwide to help customers determine the best bearing for each
customer needs. application, respond quickly to any questions, and immediately =

address any problems our customers may encounter.

http:/lwww.nsk.com
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Development Capabilities

In the service of our customers and society

Since our forebears at NSK manufactured the first bearing in Japan in 1916, we have developed a wide range of bearing types.
Building on the technological know-how we achieved, we have expanded into precision components and automotive parts. Thus NSK has
been contributing to the evolution of industry, to making peoples’ lives safer and easier, and to the conservation of global environment.
NSK started overseas activities in the early 1960s and today encompasses a network of production plants, sales offices and

Technology Centers across 31 countries; this enables us to respond quickly to customer requests and regional requirements

anywhere in the world with specially designed and regionally manufactured products.

NSK is working to further advance its Four Core Technologies in the service of customers and society, to forge ahead with the

development of environmentally friendly products based on these technologies.

NSK'’s technological foundation

Four Core Technologies

Tribology

Tribology is the science of lubrication,
friction, wear, and the examination of all
phenomena occurring between two
interacting surfaces by means of
chemistry and technology. We at NSK will
develop tribology further in pursuit of ever
greater performing and more reliable
products.

Areas Lubricant (oil, grease, additives),
Friction Control,
Creation of Functional Surfaces

e

HTransmittance (4T

8NSK

Analysis Technology

At NSK, we are advancing analysis
technology to develop highly functional
and reliable products and to improve the
efficiency of our production system. We
use computer simulations to carry out
virtual testing.

Areas Motion/Friction Analysis, Analysis
of Macro-Scale and Nano-Scale
Lubrication, Simulation

Material Engineering

To develop products with ever increasing
functionality, durability, productivity and
cost-effectiveness we at NSK are devoted
to taking technology to the next level, as
demonstrated by our ultrahigh clean-
material technology, material design, heat
treatment technology and performance
evaluation.

Areas Sliding Materials (brass, resin,
ceramic materials),
Heat Treatment, Material Fatigue

Mechatronics

By fusing electronics with our profound
knowledge of mechanical engineering
gained from developing bearings we at
NSK have established unique mechatronic
technologies.

Areas Motors / Circuits / Control
Technology, Sensors,
Technology for Biomedical Micro
electro mechanical Systems
(Bio-MEMS)
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Quality Control and Production Capabilities

Part 1 \

Leadership in quality

NSK Super Precision Bearings deliver the highest level of accuracy, supported by our production lines featuring state-of-the-art
equipment and our unique production technology, as well as our commitment to applying the same rigorous quality control
procedures at each stage of the production process in every NSK facility.

At our global production sites in Japan and England we at NSK focus our efforts on offering highly accurate products to quickly meet
the diverse needs of customers worldwide.

1 Heat treatment 2 Grinding 3 Component Inspection 4 Assembly 5 Cleaning 6 Packaging
Manufacturing to highest . o Complete quality control and environmental
9 9 Global production sites in England and Japan P . q y NSK symbol
accuracy responsibility
NSK Super Precision NSK Super Precision Bearings As members of an ISO 9001-certified m NSK’s golden box
Bearings are checked to are made in both England and enterprise, all NSK plants adhere to - TR guarantees the
nanometer accuracy. Japan. The combined strict international standards for quality M M s highest level of

Our extraordinary level
of manufacturing
technology enables us
to supply products with
the highest degree of
accuracy in the world.

10 NSK

expertise and locations of
these manufacturing facilities
enable us to quickly respond to
customer requests.

control. NSK is also making an all-out,
company wide effort to address
environmental concerns as a top
priority.

accuracy.

ISO 9001 Certification  ISO 14001 Certification

NSK |11



High Performance in the Next Generation Part 2

NSK continually challenges the status quo to explore new possibilities. As our

design philosophy does not allow us to compromise quality in manufacturing,

we are driven to develop total solution technologies. Contents

By using the latest material and analysis technologies we are able to design part2.  Features of Super Precision Bearings

and manufacture exceptional, high performance precision bearings. Metallurgical Technologies o Extend Bearing Life — P14

NSK will always strive to achieve the quality and performance that will be Ceramic Balls P16

required in the next generation of bearings. Cages P18
Product Range P20
Performance of Each Bearing Type ——— P22

12|NSK NSK 13



Metallurgical Technologies to Extend Bearing Life o2 |

SHX Steel Endures Ultra High-Speed Rotation Environments
SHX Steel Seizure Resistant SHX Steel for High Temperature and High Speed Applications
ee 4 Times Longer Fatigue Life and 20% Higher Speed than SUJ2 Z steel

SHX is a heat resistant steel created from NSK's special heat treatment technology.

- Features of SHX Steel
Seizure resistance of SHX Steel exceeds that of Heat resistant M50 Steel, which is used for bearings on the main shaft of aircraft jet
engines. SHX Steel exhibits superior wear resistance and rolling fatigue life. Thus, SHX Steel has broadened the application range
of rolling bearings.
Patent Number 2961768JP

Two types of steel assure the long life and
high performance of NSK Super Precision Bearings

NSK has established groundbreaking techniques for the evaluation of inclusions in steel and for steel-making.
We have developed materials that extend the life and enhance the performance of rolling bearings.

Two types of materials are used for NSK Super Precision Bearings—SHX Steel that endures ultra high-
speed rotation, and Z Steel that achieves an extended operation life under normal conditions for a

wide range of applications.

Z Steel is our standard material for NSK Super Precision Bearings

A DN Standard Long Life Material
Long Life Steel with Minimized Oxide Non-metallic Inclusion

- Seizure Resistance

Dry Seizure Limit Test (4 Balls Test) Oil Bath Seizure Limit Test (4 Balls Test)

600 1600 4 Balls Test

[$]
Rolling fatigue life of rolling bearings is significantly affected by non-metallic inclusions. Oxide non-metallic inclusions have a § 500 Y Load
particularly adverse effect. Z Steel is the bearing material that solves this issue. s 0 Test conditions E 1200

g 800 Lubrication : none =Y Rotating

= 200 Sliding conditions : = Test conditons Ao g o

. f=

Features of Z Steel o . . i , o o 2 100 PV=3730MPa - m/s S 800 Lubrication : oil bath Fied
In the type of clean environment in which super precision bearings are used, it is possible to extend bearing life for applications in £ (negative time until seizure = Speed: 6000 mint << - (o))
which subsurface originated flaking occurs by reducing oxide non-metallic inclusions in the steel. 100 indicates seizure at preload) > constant

o
o
o

NSK’s technology for evaluating the purity of steel material minimizes oxygen content and lowers the amount of impurities like Ti or S SHX M50 SUJ2 M50 SHX

substantially, as a result, their life increases. Material Material

Analysis Results for Fatigue Distribution - Wear Resistance

Stress Distribution

Mechanism of Subsurface Originated Flaking

in Subsurface Originated Flaking
3.0

Wear Resistance of Each Material

2 Cylindrical Rollers Wear Test

- Products made of Z Steel

- Products made of SHX Steel

STEP 1 STEP 2 STEP 3 (2 Cylindrical Rollers Wear Test) Load
0.07
@ SHX ‘ / Lubricant
— 0.06
2 SuJ2 Ve
— — — 3 2.0 g 0.05 1 M50
) 2 Z 004 \
Crack Flaking © ° 7 min™ Test conditions
=7 5 £ 0.03
,,,,,, . / \/.4 2 3 0.02 Surface pressure : 880 MPa
- (5] .
‘\\ £ 10 E 10 min Sliding ratio : 30%
Shear stress 001 J Lubrication : Spindle ol (2 cc/min)
maximum 0 ) 500 1000 1500 2000 Temperature : Room temperature
Oxide non-metallic Butterfly ~ Concentration Sliding distance, m
Depth inclusion of stress o o1 02 03
Distance from surface, mm - Fatigue Life
Subsurface Originated Flaking Test Surface Originated Flaking Test
Identification of Flaking Origin
9 9 < Clean lubrication © Contaminated lubrication
— - P R 99,9 T T 99,9 T T T T
B o sy - A e £ 99 ® SHX = 9 @ SHX
- & J - e o 90r 7 8 0 gy 'E 7
o PRELESL. - | - o ‘! § T Osue 1 g ;DUJ - .
= y — = g sof ] g sof DM ]
- o o TaF o L i o - Test conditions -
ﬁﬂ' a— = L 4 = L (Bearing: 6206) 4
o e - % Test conditions % P/C: 0.28
] " . 4 « 10E (Bearing: 6206) E| «— 10k Temperature: 140°C o
. Lifetesting is - The inclusion 2 s5F e e 160G 1 2 5E Speed: 4 900 min” 3
- = N 3 b = N il 1 b
- = stopped just ,9; | at the origin of ‘_g C Speed: 4900 min' ] g L Hardgess: Hv540 |
before flaking The crack is 1203 damage s E L | [ [ Qifim perameter ;3. E L L] S rrem
« S5 1 =] 1
|Gﬁ|.lm occurs removed Jﬂ analysed (ST 102 10° 10 &) 1 10 102 10°
Life, h Life, h

NSK uses Z Steel as a
standard material

Ultra High Speed NSKROBUST Series for
Ultra High Speed Machine Tool Spindles
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Ceramic Balls

Part 1 \ Part2 \ Part 3 \ Part 4 \ Part 5 \ Part 6 \ Part 7 \ Part 8

High speed, low heat generation, high rigidity and high reliability
Seizure Resistance
Ceramic hybrid bearings have many excellent performance characteristics such as heat

resistance, durability, light weight, lower thermal expansion, electrically non-conductive and Ceramic balls exhibit a higher seizure resistance than steel balls

Cutting with NSK spindle using ceramic ball bearing

thus can be used in a nearly infinite number of applications as a new generation material. .
elzure

Applying our extensive experience in bearing manufacturing at NSK, we introduced silicon o

e . . . . . . . ° I Resuppl
nitride (SigNy4), a ceramic with outstanding characteristics, to rolling elements. Ceramic ball 8 Steel balls / ;ppy
bearings have earned a good reputation in ultra high speed applications combined with % /," i
ultra high accuracy, a performance combination that cannot be achieved with steel ball :é) e |
bearings. - " coramicals | End Mill: ¢16

=7 | Work Material: A5052
0 ‘ s‘o ~ Speed: 20 000 min-1
Time from interruption of oil supply, s 2 500 cc/min
High Rigidity

The Young’s Modulus of ceramic balls is 50% higher than that of steel. This results in high rigidity bearings ideally suited for use in

machine tool spindles.
Low Heat Generation P

" Cutting with NSK spindle using ceramic ball bearing
65BNR10S (Sletiialls)/ 14
65BNR10H e
. |_|ght We|ght -/ € (Ceramic bal\s),,’
As the weight is 60% lower than that of steel, the centrifugal force acting on the rolling _ g 208 K 65BARTOS (Steel balls)
elements is smaller, resulting in lower heat generation. Less heat is § 7 il >v -
. . _ generated, making 2 . T .
- Low linear expansion coefficient . S ol Lo o=
Due to low thermal expansion, preload increase with position preload is minimized ultra high-speed % / S
p ’ p p p . Operatlon pOSSIb|€‘ //:’ s~ GSBTR1OS(§teeI balls) Face Mill: ¢80
- Low friction Z GOBTRION (Ceramic bale) Work Material: C50
Low heat generation because of low sliding friction in high-speed applications. ] 1000 2000 3000 Speed: 1 200 min-*
Axial load, N 504 cc/min

Calculated Results of Friction Loss

High Accuracy

Ceramic Ball Bearings Steel Ball Bearings

500 500 , - ) o . .
Bore: 95 Bore: 95 NSK’s expertise in the manufacturing of balls over the years, along with improvements in the sintering process and the grade of
Cg:,etéct angle: 40° C(c))rr’let;';lct angle: ¢40° materials used enables NSK to produce ceramic balls that feature a higher level of accuracy than steel materials. Bearings using
400 400 these high-accuracy ceramic balls facilitate high-accuracy machining.
= = )
§ 300 g 300
- Others -
c c
o kel
g 200p Spin Slip ) S 200F ol
[T . [T S ),
Gyroscopic Slip ‘ Rolling friction ) i . High magnification
100 | Rolling friction 100 between balls Gyroscopic Slip Size: 9/32" Roundness of material (200 000 times)
between balls and raceways -7 Magnification: 50 000 times being ground 0.14 pm Sphericity measuring
andraceways~ __=2°" _ ___.---d | T et Roundness of ceramics ball 1 pym/div equipment
0 i 1 0 1 1 1
o 1 2 3 4 5 6 7 8 o 1 2 3 4 5 6 7 8

Speed, min Speed, min-! X108

. ) . Extended Grease Life
NSK Spindle that achieved 4 million

dmn using ceramic ball bearings

The Outer Ring Temperature Rise in High Speed Operation
80 |

Ceramic Ball Bearing

Low heat generation and seizure resistance result in extended bearing life with grease lubrication.
70 |~ —#— Steel balls

~——&— Ceramic balls

©
[0y
%) 60 Comparison of Temperature Rise with Grease Lubrication Comparison of Durability with Grease Lubrication
[ 25 40 T T T ]
5 \ \ C T T T T Bkirdordinary température rise
% 90 O —#— Steel balls: bore ¢30mm © 351 —®— Steel balls: bore @30mm n
) / @ 20| —#*— Ceramic balls: bore $35mm o) —— Ceramic balls: bore @35mm
o 40 2 £ 30
3 / / 4 ° 3000hr
2 3 A E A 3 25
=i / ® 15 B
< 20 4 g / ~ g 2 H
9] 5 10 / 5
g 10 o r/( o 15
0 5 5 / E':; 10 Test stop at
0 5000 10000 15000 20000 25000 a3 p;f/ 3 s 90 E 9 Preload: 147N (spring)
Speed, min' Grease used: ISOFLEX NBU15
% 5000 10000 15000 20000 o 10 100 1000 10000 Maximum speed: n=18 000 min-1
Speed, min”' Durability, hr
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Cages

Part 1 \ Part2 \ Part 3 \ Part 4 \ Part 5 \ Part 6 \ Part 7 \ Part 8

Engineered polymer cages offer higher speed capability and less wear

Engineered polymer cages are lighter (1/6 of the weight of cages made of brass), self-lubricating and have a low friction coefficient.
Bearings fitted with such cages generate less heat at high-speed rotation, making them excellently suited for high-speed operation.
Polymers can be engineered for low wear, thus extending grease life. Engineered polymer cages are used in super precision bearings
for machine tool spindles.

Cage for Angular Contact Ball Bearings

Ball Guided Polyamide Cage — (TYN) Engineered Polymer

- This special design developed by NSK produces lower friction and lower noise, especially effective with grease lubrication
- Ball guided design means more space at the outer ring, allowing more grease to be held inside the bearing

- Grease running-in period is shortened, with more stable
temperature rise compared to outer ring guided phenolic cage

Cage Performance Test Result

\ \ \
70 T t
~—&—T cage Bearing: GSBNF‘HOH-DB

| ——®—TYNcage Preload after mounted: Position preload 300N
Lubrication: Grease / A
e 50 dmn target values
Oil: up to 1.4 million
Grease: up to 1.2 million /

rZa

/

Temperature, °C
_ n w 5 D
o o o o o

=

Products:  High Accuracy Angular Contact Ball Bearings Standard Series % 5000 10 000 15 000 20 000 25000 i‘.).fe ¢
Ultra High Speed Angular Contact Ball Bearings NSKROBUST Series : : : : S5 X10°Gn

0 0.5 1.0 1.5
Ultra High-Speed

Outer Ring Guided Phenolic Cage — (T, TR)

- The outer ring guided cage offers excellent high-speed
operation capability and exhibits stable temperature rise

Products:
High Accuracy Angular Contact Ball Bearings Standard Series
Ultra High Speed Angular Contact Ball Bearings NSKROBUST Series

Outer Ring Guided PEEK Cage — (TS) Engineered Polymer

Ultra High-Speed

- Specifically designed for oil-air lubrication, achieving 3.3
million dmn at high speed

- High performance cage that reduces NRRO (Non-repeatable
Runout) and features low temperature rise

Products:
Ultra High Speed Angular Contact Ball Bearings NSKROBUST Series

Ball Guided Brass Cage — (MY)

General Purpose

- This cage demonstrates high temperature resistance, high
strength and high rigidity

- Specifically for large bearings
Products:

High Accuracy Angular Contact Ball Bearings Standard Series W A
Ultra High Speed Angular Contact Ball Bearings NSKROBUST Series =

Cage for Cylindrical Roller Bearings
Cage for Single Row Cylindrical Roller Bearings

Outer Ring Guided PEEK Cage — (TP) Engineered Polymer

Ultra High-Speed

- Minimizes cage deformation to permit stable high-speed rotation
- Excellent wear-resistant performance, ideally suitable for minimal lubrication

Products:
Ultra High Speed Single Row Cylindrical Roller Bearings
NSKROBUST Series =

Roller Guided Brass Cage — (MR) General Purpose

- This cage demonstrates high temperature resistance, high strength and high rigidity

Products:
Single Row Cylindrical Roller Bearings Standard Series

Cage for Double Row Cylindrical Roller Bearings

Roller Guided PPS Cage — (TB) Engineered Polymer High Rigidity
- Optimal roller-guided cage design with consideration for strength and friction
- Light weight reduces deformation caused by centrifugal force at high speed, resulting in a low temperature rise.

Products:
Double Row Cylindrical Roller Bearings
High Rigidity Series

Roller Guided Brass Cage — (MB) General Purpose

- This cage demonstrates high temperature resistance,
high strength and high rigidity ,..-‘"?‘_

- |::I
Products: - Ly
Double Row Cylindrical Roller Bearings E .

High Rigidity Series

NSK |19



Product Range

Part 1 \ Part2 \ Part 3 \ Part 4 \ Part 5 \ Part 6 \ Part 7 \ Part 8

Several types of Super Precision Bearings are available from NSK, including the
NSKROBUST™ series high performance bearings, the special series of bearings
for unique and specialized applications, and the standard series bearings.

NSKHPS High Accuracy Angular Contact Ball Bearings (7xxx)

High dynamic load rating, optimal for applications with low to medium speed and high external load.

- 79, 70 and 72 Series
- Three types of contact angle: 15°(C), 25°(A5), 30°(A)

- Three types of cage: Select either Outer Ring Guided Phenolic Cage (TR), Ball Guided Polyamide Cage
(TYN), or Ball Guided Brass Cage (MY) depending on required application and size

- Also available as non-contact sealed bearing

Ultra High Speed Angular Contact Ball Bearings (BNR, BER)

High performance bearings developed for high-speed operation with low temperature rise. Suitable for ultra
high precision machining applications and ultra high-speed applications.

-19, 10, 29 and 20 Series
- Two types of contact angle: 18°(BNR), 25°(BER)
- Three types of ball material: Steel Balls (S), Ultra Long Life Bearing Rolling Elements (E), and Ceramic Balls (H, X)

- Four types of cage: Select either Outer Ring Guided Phenolic Cage (T), Ball Guided Polyamide Cage (TYN),
Ball Guided Brass Cage (MY) or Outer Ring Guided PEEK Cage (TS), depending on application
requirements

- Also available as non-contact sealed bearing

High Speed Angular Contact Thrust Ball Bearings

High performance bearings developed for lathes and other applications requiring high speed and high axial
rigidity

NSKROBUST Series (BAR, BTR)

- Two types of contact angle: 30°(BAR), 40°(BTR)

- Three types of ball material: Steel Balls (S), Ultra Long Life Bearing Rolling Elements (E), and Ceramic Balls (H)
NSKTAC Series (TAC2xF, TAC2xD)

- Contact angles: 50°(TAC-F), 60°(TAC-D)

20/ NSK

Ultra High Speed Angular Contact Ball Bearings (BSR) NSKROBUST

High performance bearings developed for high frequency spindles, small high-speed spindles and similar
applications.

- 19, 10, and 02 Series

- Bore size range: ¢ 6-25mm, contact angle: 15°

- Two types of ball material: Steel Balls (S) and Ceramic Balls (H, X)
- Non separable type

- Also available as non-contact sealed bearing

NSKROBUST Series is the high performance series of NSK Super Precision Bearings

Ultra High Speed Single Row Cylindrical Roller Bearings (N10xx)

High performance bearings developed for high-speed applications such as machining center spindles.

- Optimized shape of inner ring ribs increases robustness
- High temperature resistant PEEK resin cage stabilizes roller dynamics during high-speed operation
- Two types of roller material: Steel and SHX Steel

NSKHPS High Accuracy High Performance Cylindrical Roller Bearings

High accuracy cylindrical roller bearings have been relaunched as NSKHPS Series. Optimized internal design of
the bearings and improved fabrication technology have extended bearing life by 60% compared to conventional
bearings. Bearings with an accuracy rating of P4 and higher reduce rotational vibration (APTSURF).

Single Row Cylindrical Roller Bearings (N10xx)

Longer life and high rigidity in a compact design

Double Row Cylindrical Roller Bearings (NN30xx)

Double Row Cylindrical Roller Bearings developed for high-speed high-rigidity applications such as lathe spindles
- Two types of cage: Brass (MB) or PPS resin (TB)

- Also available for E44 specification with outer ring lubrication hole / lubrication groove placed in the center of outer ring

NSKHPS Angular Contact Thrust Ball Bearings for Ball Screw NN
Support (NSKTACxxC)

High rigidity thrust bearings designed specifically for ball screw support applications in machine tools.

- Contact angle: 60°

- Universal combination: can be universally matched to any rigidity specification or operation life requirement
- Highly dustproof contact sealed bearings is available

- Also available as non-contact sealed bearing

NSKHPS Angular Contact Thrust Ball Bearings for Ball Screw Support AT
(NSKTACOxD, NSKTACxx-3)

Thrust bearings optimal for injection molding machines and electric press machines.
Optimized internal bearing design yields higher axial load carrying capacity and longer life.

- Contact angle: 55°
- Suitable for ball screw support in large machine tools

- Easier handling than tapered roller bearings or spherical thrust roller bearings as a result of non separable
configuration

- Universal combination: can be universally matched to any required load conditions

High Accuracy Low Profile Angular Contact Ball Bearings

ROBUSTSLIM (BRSA) Special Series

Specially designed angular contact ball bearings for swiveling (rotary/tilt) spindle heads and rotary/tilt tables
used in machine tools.

- Lower torque than roller bearings

- NRRO (Non-Repeatable Runout) less than 0.5 pm was archived with BRSA130.

- Delivers the same high moment rigidity as crossed roller bearings

- Bearing width reduced by 35% or more compared to standard bearings

NSK |21



NSKROBUST

Part 1 \ Part2 \ Part 3 \ Part 4 \ Part 5 \ Part 6 \ Part 7 \ Part 8

Ultra High Speed Angular Contact Ball Bearings

High performance angular contact ball bearings delivering high speed and low heat

generation—NSKROBUST Series

Low Heat Generation

Higher Seizure Resistance

Benefits

Improved Thermal Robustness

A WO N =

Stable during High-Speed Operation

High performance

Features of Spinshot™ II XE Type

- High-Speed Performance

High-speed performance in position preload up to 2.5 million dn with jacket
cooling (maximum 2.7 million dmn without jacket cooling).

- Silent Operation

3-5 dB quieter than conventional oil-air lubrication.

- Orientation

Remains stable in either vertical or horizontal spindle orientation.

- Reduced Air Consumption

Structural Drawing of Spinshot™ I

== Centrifugal force

= Air flow

<= Surface tension
QOil particle

Qil particle

separation point

Air consumption may be reduced to as low as 1/3 of that in conventional oil-air lubrication.

Spinshot™ I XE Type

Suitable for silent operation due to reduced
air-noise achieved through oil-air lubrication
design

- Material of inner/outer rings: heat resistant

SHX steel for high-speed operation

- Ceramic balls

NSKROBUST Series X Type
High performance bearings delivering
excellent wear and seizure resistance
during ultra high-speed operation

ROBUSTSHOT

High performance bearings combining

highly reliable lubricant supply in oil-air

lubrication and space-saving design - Material of inner/outer rings: heat resistant
SHX Steel for high-speed operation

- Ceramic balls

- Material of inner/outer rings:
SUJ2 bearing steel
- Ceramic balls

NSKROBUST Series H Type
High performance bearings that combine high-speed
operation with low heat generation

- Material of inner/outer rings: SUJ2 bearing steel
- Ceramic balls

NSKROBUST Series E Type
Steel ball bearing with improved seizure resistance and extended life

- Material of inner/outer rings: SUJ2 bearing steel
- Ultra long life bearing rolling elements

NSKROBUST Series S Type

- Material of inner/outer rings: SUJ2 bearing steel
- Steel balls

High speed
ﬁ
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Air pressure decreases at

groove on circumference

Temperature Data of Spinshot™ II Noise Comparison
80 T T T 88 T T
«9 | —=— With jacket cooling N 86| ~—&— XE Type (Spinshot™ II)
] 70| —a— Without jacket cooling / —8—X Type
S 60| Bearing: 65BNR10XETDB i < 84 /;
é 50 | Preload after mounted: 200 N A m 82
© Lubrication: VG32, 0.03 cc/8 min, 2 nozzles / kel /’/
@ 40 . 80
o / y. &
E 30 S 78
- b4
o 20 76
.§ 10 s /'/ . 0/
5 0 ! Speed 72 Speed
o 0 5000 10000 15000 20000 25000 30000 35000 min-' 0 5000 10 000 15000 20 000 25000 min-!
. L . 1 X10°dmn . : L L X108 dmn
0 1 2 3 0 0.5 1 15
Features of NSKROBUST Series E Type
Higher seizure resistance and extended life due to strengthened material.
Bearing Torque in Seizure Resistance Test Result Test Bench Structure
o
o2 40% Test spindle

Torque, Nm

—&—Average Torque NSKROBUST S
| | ——Average Torque NSKROBUST E

30%

20%

015 = Torque Reduction
01 Sufficient lub. } Insufficient lub.
8 ™ ™ —
0.05

10%

Speed, X1 000 min-'

Torque reduction under harsh lubrication conditions.

0%

Reduction, %

Supporting spindle

Torque meter

T
=

Features of Sealed Angular Contact Ball Bearings

Comparison of Grease Life in Various Types of Bearings

Bearing: 70BNR10 (20)

NSKROBUST H - Bearing combination: DB (position preload)
Open Type |(15%fil) Speed: 16 000 min™
NSKROBUST H * With jacket cooling
Sealed Type ({32 )
Wide-Width NSKROBUST H )
Sealed Type (0% il
Wide-Width NSKROBUST X )
Sealed Type — F?O% ﬂ”)l_ — >
0 4000 8000 12000 16000 20000 24000

Grease life, hrs

Comparison of Temperature Rise in Open vs. Sealed Bearings

Outer ring temperature rise, °C

20

T T T T
1 Sealed NSKROBUST Wide-Width Series
= Sealed NSKROBUST Series

| <O-Open NSKROBUST Series

0 3000 6000 9000

12000 15000

Speed, min!

18 000
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APTSURF

NSKHPS

Part 1 \ Part2 \ Part 3 \ Part 4 \ Part 5 \ Part 6 \ Part 7 \ Part 8

High Performance Cylindrical Roller Bearings

Designed to achieve high-speed performance combined with high rigidity

Benefits

High performance

A

A WO N =

Lower Vibration

Low Heat Generation
Higher Seizure Resistance

Stable during High-Speed Operation

- Material of inner/outer rings and rollers:

- Outer Ring Guided PEEK Cage

NSKROBUST

Ultra High Speed Single Row

Cylindrical Roller Bearings

NSKROBUST Series RX Type

High performance series with excellent heat and

wear resistance during ultra high speed operation
- Material of inner/outer rings and rollers:

SHX Steel for high speed and heat resistance

- Outer Ring Guided PEEK Cage

Ultra High Speed Single Row Cylindrical
Roller Bearings

NSKROBUST Series RS Type

High speed series with excellent cost performance

SUJ2 bearing steel

Double Row Cylindrical Roller Bearings
High Rigidity MB Series

- Material of inner/outer rings and rollers:
SUJ2 bearing steel

- Roller Guided Brass Cage

- Roller Guided Brass Cage

High

Double Row Cylindrical Roller Bearings
High Rigidity TB Series
High performance series with polymer cages
- Material of inner/outer rings and rollers:
SUJ2 bearing steel

- Roller Guided PPS Cage

Single Row Cylindrical Roller Bearings
Standard Series
Standard type bearing with brass cage

- Material of inner/outer rings and rollers:

SUJ2 bearing steel

Cylindrical Roller Bearings
Low Heat Generation NN-Z Series
Low heat generation series specifically for
free-end bearings

- Material of inner/outer rings and rollers:
SUJ2 bearing steel

- Roller Guided PPS Cage

Long Life and Low Vibration SSVN=3(S{U]=1=

Performance Double Row

Long Life | Nl

24/ NSK

High speed

Features of High Accuracy High Performance Cylindrical Roller Bearings APTSURF™

- Low Vibration (APTSURF)

By increasing the accuracy of bearing parts we have reduced vibration during rotation. Available for bearings with an accuracy rating of P4 or
higher and an outer diameter of up to 360mm.

- Extended Life (NSKHPS)

Optimized internal design of the bearings and improved fabrication technology have extended bearing life by 60% compared to conventional
bearings. Available for bearings with an accuracy rating of P5 or higher and an outer diameter of up to 360mm.

- Available for High-Speed Applications

Features of Double Row Cylindrical Roller Bearings High Rigidity Series

- Extended Life

The high rigidity PPS (engineered polymer) Temperature Rise with Grease Lubrication
cage demonstrates excellent wear resistance, 30 ‘ : ‘
resulting in lower amount of wear during initial —* Metal Cage MB (Brass)

. \ 25 | —#— Polymer Cage TB (L-PPS)
operation and thus longer grease life. o ' L
Bearing: NN3019 /‘

| Lubrication: Grease / /‘

Bearing clearance: Opm

2

o

NSK offers the Low Heat Generation NN-Z
series specifically for free-end bearings.

10
5 //

Outer ring temperature rise,°C
&

0 Speed
0 2000 4000 6000 8000 10000 12 000 min!
. . . X108
0 0.6 1.2

NN-Z Series

- Low Heat Generation

- Seizure Resistance

- High-Speed Capability

Features of Ultra High Speed Single Row Cylindrical Roller Bearings NSKROBUST Series

Temperature Rise with Grease Lubrication
30

Internal design and advanced cage material result in low heat
generation.

Test conditions
Bearing: N1012R

Grease: MTE 1.6¢c (10%) <~
20 | Bearing clearance: 0 ®
/ Rk TYP°
' /

RX Type is made with SHX Steel resulting in improved seizure
resistance.

Outer ring temperature rise,”C

All types feature cages made of heat resistant and highly rigid PEEK for 0% " 5000 10000 15000 20000 25000 g
high-speed operation [ ! ! !
0 0.5 1.0 15 X108 dmn

Limiting Speed Temperature Rise with Qil-Air Lubrication

40 000 70 T T T
Test conditions
35000 © 60| Bearing: N1014RXTP
T 80000 @ ol ;ubri_catioln: oil-air (Zezz)
E 25000 - RX Type: dyyn 1.8 million g earing clearance:
3z K
8 g 4
8 20000 2 /
o 5 a0 "
£ 15000 ) . 2
:‘E' RS Type: dyn 1.4 million 2 _
5 10000 - s 20 /_/-
< ="
5000 - Qil-air lubrication 3 10
0 | | | | | L L L
40 45 50 55 60 65 70 75 80 85 0 Speed
0 5000 10000 15000 20000 25000 30000 35000 40000 min
Bore, mm L L L L L L L L X10°dmn
0 05 1 1.5 2 25 3 35 "

NSK |25



NSKROBUST

NSKROBUST

Part 1 \ Part2 \ Part 3 \ Part 4 \ Part 5 \ Part 6 \ Part 7 \ Part 8

High Speed Angular Contact Thrust Ball Bearings

High performance bearings that combine high-speed capability with high rigidity

Benefits

High Speed Angular Contact
Thrust Ball Bearings

BTR10 Series

40° contact angle, combining
high rigidity and low heat
generation.

Thrust Ball Bearings
BAR10 Series

30° contact angle delivers
higher speed capability.

1

2

High Speed Angular Contact

High Rigidity

Low Heat Generation

Double Row Angular Contact
Thrust Ball Bearings

NSKTAC F Series
50° contact angle with higher
axial rigidity.

Double Row Angular Contact
Thrust Ball Bearings
NSKTAC D Series

60° contact angle with the
highest axial rigidity.
Separable type.

- Interchangeability between NSKTAC < BAR,

NN3020KR
/

Features of Angular Contact Thrust Ball Bearings for Lathe Spindles

100TAC20F
/

BTR

BAR and BTR have special width dimensions. By
replacing NSKTAC with BAR or BTR, it is possible to
achieve lower heat generation and higher speeds.
Correspondingly, replacing BAR or BTR with NSKTAC
will provide higher rigidity. (see figure on the right).

Limiting Speeds with Grease Lubrication (when lightly preloaded)

| \ \ \

I O O Speed
0 1000 2000 3000 4000 5000 6000 ™"
L X108 dmn
0 01 02 03 04 05 06 07
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100BTR10ETYN
100BAR10ETYN

Axial Load and Axial Displacement

Axial displacement, pm

0 2000 4000

6 000 8 000 10 000
Axial load, N

Ultra High Speed Small-size Angular Contact Ball Bearings

Combining low heat generation and high rigidity, for use with ultra high speed
spindles—NSKROBUST Series (BSR)

1 Optimal for Constant Pressure Preload
2 Easy Handling Due to Non Separable Structure

Benefits

3 Available as Sealed Bearing

Features of NSKROBUST Series (BSR) Ultra High Speed Small-size Angular Contact Ball Bearings

+ Optimal Design
Rigidity remains high even during high-speed operation with constant pressure preload,
minimizing the need for reduction of maximum spindle speeds. A counter bore in the inner ring
enlarges the opening for oil-air or oil mist to enter into the bearing, thus ensuring a stable oil

supply.
- Extended Life
Heat resistant SHX Steel for high-speed operation.

- Easy Handling
Non separable structure makes handling easy.

- Low Maintenance
Available as sealed bearing, reducing maintenance.

\
Oil supply »
/

Sealed type
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Angular Contact Thrust Ball Bearings for Ball Screw Support (High Rigidity) Angular Contact Thrust Ball Bearings for Ball Screw Support (Double Row)

Specialized high performance bearings with high rigidity—NSKTAC C Series Specialized high performance bearings with single outer ring and mounting holes—BSBD Series
1 Long Life 1 Easier Handling
. 2 Low Torque .
Benefits | | Benefits 2 Higher Reliability
3 Easier Handling
4 High Accuracy 3 Simplified Mounting Process

Features of NSKHPS NSKTAC C Series Features of NSKHPS BSBD Series

Applications: ball screw support in machine tool feed drives, transport
ball screws etc.

- Easier Handling
Double row angular contact thrust ball bearings in back-to-back arrangement(DB) with a single

outer ring. The bearings from this series are contact sealed and pre-greased for easy handling.

- Designed for High Performance in the Above Applications
60° contact angle and more balls ensure high rigidity. - Higher Reliability

Fitted with a contact seal with minimized effect on frictional loss and heat generation.

- Simplified Mounting Process (BSF Type)
BSF Type bearings feature mounting holes for mounting directly onto the housing. The outer ring

is equipped with an extraction groove for easier removal from the housing.

- Contact Seal for High Reliability and High Dust Resistance as Standard
Bearings from this series are fitted with contact seals as standard; this achieves high dust-resistance
and prevents grease leakage.
Light seal contact for low torque and low heat generation.
Seal color is different on front and back face, for easy identification of bearing direction.
Non-contact seal is available for some bearings from this series.

-You choose the bearing arrangement @-@
Universal combination is standard for this series, allowing free choice of arrangement in 2, 3 or 4 rows. N —
A = =
BSN Type BSF Type
NSKTAC C NSKTAC C
Sealed type
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Special Series
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Angular Contact Thrust Ball Bearings for Ball Screw Support (for High-Load Drive Applications)

Specialized high performance bearings simplify machine design and reduce costs

—NSKTAC 03 Series

Benefits

1 Long Life

2 Higher Axial Load Maximum

3 Easier Handling

Features of NSKHPS NSKTAC 03 Series

- Longer Bearing Life

- Higher Axial Load Maximum

Larger size balls and a 55° contact angle for extended bearing life.

Optimized internal design of the bearings yields higher axial load capacity.

- Special Bore Series for Higher Load Capacity with Unchanged Shaft Diameter
The Special Bore Series are Standard Series bearings of the next larger size with only their bore reduced in
size, permitting higher load capacity with the same shaft diameter as well as more compact screw shaft ends.

60TACO3
gtz e
f

80 60TACO3 6row 960 ®130 » ¢80
I
I

I
I

186 |

DA

TAC60-3 4row

SR

f

960 o1

l

Standard Series
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Special Bore Series

=

80TACO03

@]

NSKTAC 03 Series

High Accuracy Low Profile Angular Contact Ball Bearings ROBUSTSLIM

Specially designed angular contact ball bearings reduce energy loss with swiveling

(rotary/tilt) spindle heads and rotary/tilt tables

Benefits

A WO N =

Low Torque

Space-saving

High Moment Rigidity

Achieved NRRO Accuracy of 0.5 ym or Lower

Features of High Accuracy Low Profile Angular Contact Ball Bearings ROBUSTSLIM

- Low Torque
Lower torque is achieved with ball bearings

- High Accuracy
NRRO (Non-Repeatable Runout) less than 0.5 pm was archived with BRSA130.

- High Rigidity
High moment stiffness on a par with crossed-roller bearings

- Space-saving
At least 35% thinner profile than a standard angular contact ball bearing

B Rotational Runout Measurement

—

Y
Ly

Conventional crossed-roller bearing ROBUSTSLIM Series

e ¢ 1 e

s .67 Um NRRO _6.38 um
o b \ less than 1/3 . Y

3 o /e ,.,"4, oo v i e

e g T e b

-8 R measuring
T — T TR W T g o ™ Thvas o Filas equipment

Dynamic torque, Nm

O —- N w H o O N OO O

Comparison of Dynamic Torque (Speed: 100 min-1)

-

“_”_’,Y-—--\ ]
Equivalent size crossed-roller bearing
|
ROBUSTSLIM
BRSA170
=
10s
Time
Comparison of Moment Stiffness
1.0 /
k) 08 Equivalent size f /
= crossed-roller bearings /
% o6 .
s -/
c /]
o 04
5 4
3 / yd ROBUSTSLIM
£ ., é// BRSA170
7

0.0
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Special Series

High Performance Greases for Machine Tool Spindles

MTS, MTE

Features of Greases for Machine Tool Spindles

MTS Contains urea thickener and delivers higher heat resistance. Recommended for use with ultra high speed machine tool spindles
MTE Formulated to handle higher load capacities. Recommended for use in high speed machine tool spindles.

Characteristics of each grease

Items Condition MTS

Test Method

Thickener

Base Oil

Kinematic Viscosity of Base Oil
(mm2/S)

Worked Penetration

Dropping Point (C)

Evaporation (mass%)

Oil Separation (mass%)

Package Sizes (Mass)

MTE
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Our Support for Your Bearing Selection.  J#F & o n ﬂ Tﬁ, ‘33

| 7 NS #
machine tools. NSK has knowledge and experience of other apph\g&tlons | i N ' Content_sr .

You will also find information on our latest technologies on our websne to assist;your selection - . ._ Eﬂmi Guidelines for Bearing SeleCt_'O”

Selection Flow
| |

Typical High-Speed Spindle Structures
A

NSK Web Site
http://www.nsk.com

Other Spindle Structures
Features of Angular Contact Ball Bearings :

Features of Cylindrical Roller, Bearings
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Selection Flow

| | Part 3 | | |

The chart below outlines the correct five step procedure to follow to select the right bearing for a typical high-speed spindle application,
including the factors to be considered during each stage of the selection process.

Spindle Concept
2 Spindle Structure
3 Shaft Design

Bearing Performance

5 Spindle Assembly

36| NSK
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Bearing Type Drive Type
Bearing L
Preload Method Jacket Cooling

Shaft Diameter . .
and Length Spindle Rigidity
Distance between fl Natural Frequency
Bearings of the Shaft

Preload

Fatigue Life

Bearing Internal
Clearance

Bearing Heat .
icati i Static Load
Lubrication Life Capacity

Rigidity

Nut Tightening
Housing Accuracy Preload Check
Fitting Clearance Check
Compression Amount Amount of
of Retaining Cover Lubricant

o

When designing a new spindle, we recommend a thorough analysis of the desired spindle
performance before selecting the bearings. In designing the spindle, it is necessary to determine
which performance factors are the most important. For example, deciding if operational speed is
more important than rigidity, or vice versa. Once the performance factors are prioritized proceed to
the next step.

After the spindle performance analysis has been completed, the next step is to determine the
structure of the spindle. Bearing type (ball bearing or roller bearing), combination (number of rows),
type of drive (belt, gear, coupling or built-in motor), lubrication (grease, oil-air, oil-mist or jet) etc.
need to be selected in accordance with the spindle concept.

Please refer to the chart on pages 38-39 which shows the relationship between the spindle
structure and its rigidity and speed.

The decision regarding the spindle structure is followed by the design of the shaft (shaft diameter
and length, distance between the bearings, etc.). Shaft dimension is determined with the
consideration of spindle rigidity, the dimensions of related components, and its critical speed. The
radial rigidity required of the bearings is chosen based on the spindle rigidity and calculated critical
speed.

After the required bearing size and type have been identified, the detailed bearing specifications
are determined in the next step. Fatigue life, rigidity, heat generation etc. need to be taken into
consideration in the selection of the optimal bearing and preload.

Bearing preload is the most critical factor influencing bearing performance and must be considered
with more care the higher the application speed. Premature failure or seizure may be the
consequence of a wrong preload.

Sometimes it is necessary to repeat step 3 or even steps 2 and 3 to achieve an optimal spindle
design.

After the specification of the main shaft is complete, the final stage is the specification of the
assembly method. Accuracy of the shaft and housing at the bearing seats is important. Specify the
fit and clearance of the bearings to the shaft and housing. Use the correct nut tightening force to
fix the bearings. And double check that the preload, or clearance, after the bearing has been
mounted is correct.

Remember, NSK technical support is always at your disposal when designing a new spindle, an ultra high-speed spindle or a spindle for a
unique application. We offer customers our comprehensive experience and our expertise in advanced technology for spindle bearings.

~> B

>

- B
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Typical High-Speed Spindle Structures (Speeds higher than 0.7 million d;n) o3|

Bearing Arrangement 1

Speed (dnn)

38 NSK

Bearing Arrangement IV

(Constant pressure preload is applicable with
angular contact ball bearings)
Spindles with this arrangement achieve high speeds with position
preload and deliver higher radial and axial rigidity than Bearing
Arrangement |. Rigidity is lower than in Bearing Arrangement lll, but
this arrangement is suitable for high speed operation and light
cutting, and mounting is relatively easy.
Applications: Oil-air lubrication
Machining Centers, etc.

dun /12.5M

Front side: Ultra high-speed angular contact ball bearing duplex
set (DT)
Rear side: Ultra high-speed angular contact ball bearing
duplex set (DT)
Spindles with this arrangement are suited for ultra high-speed
operation and commonly make use of constant pressure preload.
Compared to position preload, the rigidity is lower, but higher speed
capability and lower temperature rise are achieved.
Applications: Machining Centers, Grinding Machines, High Frequency
Spindles, etc.
Oil-air lubrication

Bearing Arrangement Il

)Y
| < ]—Iiﬁ = ( Front side: Ultra high-speed angular contact ball bearing Front side: Ultra high-speed angular contact ball bearing
I o = duplex set (DB) duplex set (DB)
“J‘.N" Rear side: Ultra high-speed angular contact ball bearing Rear side: Ultra high-speed single-row cylindrical roller
L — duplex set (DB) bearing

Spindles with this arrangement achieve high speeds with position
preload and deliver higher radial and axial rigidity than Bearing
Arrangement |. Considering thermal expansion of the shaft, a
cylindrical roller bearing may be used on the rear side for better slide
performance.

Applications:

Machining Centers, etc.

Oil-air lubrication

dun /12.5M

Bearing Arrangement V

1Y _ _ _ I

Front side: Ultra high-speed angular contact ball bearing quad —oT O 4 : Front side: Ultra high-speed single-row cylindrical roller bearing,

set (DBB) ‘ [ ] Angular contact ball bearing duplex set (DB)
Rear side: UItrg high-speed single-row cylindrical roller 0 Rear side: Ultra high-speed single-row cylindrical roller bearing

bgarmg N ) | (Either constant pressure or position preload is

(E'th?r constant pressure or position preload is _ _ _ I _ _ N applicable with angular contact ball bearings)

applicable with angular contact ball bearings) H ) ) ) ) . . .
Soindles with this arrangement achieve lower operating speeds than O — Spindles with this arrangement achieve similar operating speeds as Bearing
Bzaring Arrangement Il gut deliver higher radial z?nd axigl riZidity o Arrangement lIl. The cylindrical roller bearing in front delivers high radial
Applications: NC Lathes, NG Miling Machines, Machining Centers, etc. = = ] rigidity, making this structure suitable for high speed and heavy cutting.

i —all I Applications: NC Lathes, NC Milling Machines, Machining Centers, etc.
= = = = = ]

Oil-air lubrication

dun /12,2M

Bearing Arrangement VI

Front side: Ultra high-speed angular contact ball bearing
triplex set (DBD)

Rear side: Ultra high-speed single-row cylindrical roller bearing
(Either constant pressure or position preload is
applicable with angular contact ball bearings)

Spindles with this arrangement achieve lower operating speeds than

Bearing Arrangement VI

Front side: High-rigidity double-row cylindrical roller bearing,
High-rigidity angular contact thrust ball bearings
(OB)

Rear side: High-rigidity double-row cylindrical roller bearing

Spindles with this arrangement achieve lower operating speeds but

deliver the highest level of radial and axial rigidity.

Bearing Arrangement Il but deliver higher radial and axial rigidity. — T —J o o . . .
Compared to Bearing Arrangements IIl and IV, this arrangement P Applications: NC Lathes, NC Milling Machines, Boring Machines,
achieves both lower speed and lower rigidity. 1 ﬂl L1 = Il ] Machining Centers, etc.

[ ]

|

Applications: NC Lathes, NC Milling Machines, Machining Centers, etc.

Qil-air lubrication

9 711.8M

Oil-air lubrication

9.1 _711.0M

QOil-air lubrication

9.1 /12,2M

Spindle Rigidity
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OTHER SPINDLE STRUCTURES

| Part 3 \

Boring Head

High Precision Spindle for Lathe

Grinding Spindle

Live Center

=fireimmres

; P

I
B BTG
T [

e
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High Frequency Spindle

Work Head Spindle

A

~N

e

B

L

- &
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OTHER SPINDLE STRUCTURES pan3 |

Cutting Spindle Large Lathe

-
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Features of Angular Contact Ball Bearings

Part 1 \ Part 2 Part3 Part 4 Part 5 \ Part 6 \ Part 7 \ Part 8

The main features of the Angular Contact Ball Bearing (ACBB)
L (Light preload)
_ - The three properties on the left need to be taken into consideration
= Predefined contact angle when choosing angular contact ball bearings. To enable our Speed
_ customers to choose the optimal bearing for their applications, this
= Choice of preload level section provides basic information on contact angle, preload and i
bearing arrangement. M (Medium preload H (Heavy preload
m Several combinations of bearings in rows are possible ( P ) ( yvp )
The Effect of Contact Angle Preload L M H
- A larger contact angle means that the bearing can support higher axial loads. Smaller contact angles, while supporting less axial load,
are better suited for high speed and high radial load applications.
B Axial rigidity ~l— Relative heat generation
B Radial rigidity 7020CDB ~—&— Relative bearing life ~ 7020CDB 6 000min-'
~— Limiting dwn value
1400 1.2 1.8
15° 25° 30° Axial rigidity 1200 5 . o) 7 1.2 5
Contact angle  Contact angle  Contact angle g 1000 g > osl 1., &
s ~~ ~ 2 a0 ] g Jio &
ial rigidi g oo = | Tos B
Radial rigidity 2 " » £ o4l Tos @
S & | Jos4 E
200 3 0.2 Jo2 €
| | | Speed — 0 L preload M preload H preload ’ 00 L preload ‘ M preload ‘ H preload 00
Contact angle C (15°) (30°)
The Effect of Combination
- The graphs below show rigidity, limiting speed and heat generation of a 7020 angular contact ball bearing with different contact angles:
C ('1 50)’ A5 (250) and A (300) Under the same light preload level (L), the bearing with A angle delivers the highest axial rigidity, roughly - ACBBs can be used either as Single bearings or as combinations of two or more ACBBs. There are three types of combinations: Back-
three times the axial rigidity of the bearing with C angle, but at a lower limiting speed. The bearing with C angle surpasses the bearing to-back (DB), Face-to-face (DF) or Tandem (DT). There is no limit to the number of rows.
with A ang|e in terms of radial r|g|d|ty and heat genera‘tion performancel - Two row, three row and four row are the most Commonly used multlple bearing sets. When the combination is held constant (baCk-tO-
I— R back in this example), rigidity and load capacity increase with the number of rows, but limiting speed decreases.
B Radial rigidity  7020_DBL (light preload) &~ Relative bearing e~ 7020_DBL (light preload) 6000min!
= Limiting dwn value
900 1.00 1.2 2.0
00 ow 2 o 0 12 s Single Row 2 Row (DB) 3 Row (DBD) 4 Row (DBB)
E 60 08 g °  osl 114 %
R 080 3 £ ' 112§
> 075 < & osf 110 F
T 400 070 T 2 {08 =
£ 30 065 £ g 04r dos £
200 0.60 g < ool Ho04 ﬁ "
100 0.55 102 N
0.50 0.0 0.0
C (159 A5 (25°) A (30°) C (159 A5 (25°) A (30°)
I Axial rigidity
B Radial rigidity 7020C_L (light preload)
i Limiting dwn value
1600
The Effect of Preload 1400 e
1200 x
- Preload affects the performance of ACBBs in much the same way that the contact angle does. NSK has defined standard preload levels § 1000 %
as Extra Light (EL), Light (L), Medium (M) and Heavy (H). The figures show the performance of a 7020CDB bearing combination at g Zzz 2
different preload levels. For any given contact angle, both radial and axial rigidity can be increased by increasing preload, but at the £ 0 g
same time, heat generation will rise, while bearing life and limiting speed will decline. Higher rigidity can be achieved by sacrificing speed, 200 -
0
and higher speed can be achieved by sacrificing rigidity to a certain degree. Caution must be exercised, as high speeds combined with Single row DB DBD bBB

too high a preload risk seizure.
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FEATURES OF CYLINDRICAL ROLLER BEARINGS

| Part 3 \

- Cylindrical roller bearings (CRB) support only radial loads, but have the advantage of a larger radial load capacity than ACBBs. Double

row cylindrical roller bearings (NN and NNU types) and single row cylindrical roller bearings (N type) are available.

-In general, double row cylindrical roller bearings are used for high rigidity applications such as lathes, while single row cylindrical roller

bearings are used in high-speed applications such as machining centers. The following graphs display the effect of internal radial

clearance on the performance of cylindrical roller bearings.

The Effect of Internal Radial Clearance

- The performance of cylindrical roller bearings is affected by internal

radial clearance after mounting. The graph shows that Oum to
slightly negative clearance is optimal in terms of both rigidity and
bearing life.
In order to achieve rigidity for fixed-end bearings, radial clearance is
set to slightly below zero, but a radial clearance below -3um will
practically not increase rigidity at all, while bearing life will fall sharply.
Positive clearance of about +3pum is commonly used in free-end
bearings. However, depending on bearing size and speed a more
detailed examination may be required.

- Internal radial clearance decreases during operation. This must be
taken into account when setting internal radial clearance during
mounting, especially with high-speed applications.

Relative bearing life
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= Relative bearing life
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Bearing: NN3020MBKR
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The Relationship between Internal Radial Clearance and Temperature Rise

The figure on the right shows test results of the temperature rise in
cylindrical roller bearings.

Internal radial clearance after mounting:

Bearing (1): Oum

Bearing (2) -30um

The bearing (2) with -30um internal radial clearance after mounting
displays a strong temperature rise and a drop in limiting speed. This
illustrates that mounting a bearing with an excessively negative
internal radial clearance will not allow that bearing to perform to its
potential.

Outer ring temperature rise, °C

[ Bearing: N1014 (inner and outer ring, rollers: SHX Steel)

—— (1) Clearance after mounting: Opm, grease: ISOFLEX NBU15

- -®-- (2) Clearance after mounting: -30pm
|

/!

.0 Discontinued
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e
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2000 4000 6000
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Adjusting Internal Radial Clearance After Mounting

Difference in clearance control for cylindrical bore and tapered bore
With cylindrical bore bearings it is necessary to match the shaft and housing with the actual bore and outer diameter of the bearing, to

achieve the target radial clearance.

With tapered bore bearings, how far the bearing is driven onto the shaft determines the amount of inner ring expansion. That way

internal radial clearance after mounting is easily adjusted.

46 NSK

Cylindrical bore

As a result of the shaft fit and housing fit, internal radial
clearance will change from Ar to Ar’. Further adjustment of
internal radial clearance is not possible.

Tapered bore

Cylindrical b

ore

Tapered bore

Shaftfit

I_T-E@-Ar

By pushing the inner ring onto the shaft, internal radial

clearance will change from Ar to Ar’ to Ar”. Thereby the
desired internal radial clearance may easily be achieved. |

-The ISO standards for 1:12 tapered bores have a rather

wide tolerance range for the taper angle. Therefore, for

precision cylindrical roller bearings, NSK has established

its own narrower tolerances:

1) KR tolerance has a very narrow range that is
positioned towards the lower limit of the standard ISO
range. The narrow tolerance of KR tapered bores supports easier clearance control during |

mounting. NSK applies KR tolerance as standard to bore diameters up to 400mm.

2) K tolerance is positioned midrange of the ISO standard. Bore dimensional tolerances are A

identical with those of ISO. NSK applies K tolerance to bore diameters of more than
400mm.
Please refer to page 226 for taper angle tolerances.

Internal Radial Clearance Classes

Three classes of internal radial clearance for tapered bore bearings are commonly in use: CC9, CCO and CCH. It depends on the
operating conditions which class is most suitable. NSK has chosen to make CCO, a well-balanced clearance, its standard internal radial
clearance class because of its advantages in terms of ease of mounting and spindle accuracy.

10pm 20pm 30pum 40pum 50um
CC1 M

Internal clearance example (bearing: NN3020TBKR)

NSK’s recommended clearance
- CCO
With the upper limit of CC1 and the lower limit of CC9 omitted, this class offers medium radial clearance. Its range is also smaller than that

of CC1. As it is the easiest-to-use for customers who target this range, it is the recommended clearance offered for CRB with tapered bore.

- CC9 clearance
The bearings of this class are produced with the lowest internal clearance of the three classes. Therefore, the bearing needs to be pushed onto

the shaft only a short distance, which helps to avoid the negative influence of interference on bearing accuracy or deformation of the shaft bore.
However, in the case of the bearing’s internal clearance after manufacture being at the lower end of the range, only a small movement is required
to drive the bearing onto the tapered shaft to achieve the required clearance. Depending on the load and especially in high-speed operation,
pushing the bearing too short a distance onto the shaft may cause creep damage between the shaft and the inner ring of the bearing.

- CC1 clearance
Traditionally, this internal clearance class has been the most popular. There is no danger of creep damage, because the bearing will

necessarily be pushed onto the shaft by a certain amount. However, in the case of the bearing’s internal clearance after manufacture being
at the high end of the range, the bearing will be pushed further onto the tapered shaft. This may be detrimental to bearing accuracy or cause
deformation of the inside shaft bore. Especially when a thin hollow shaft has a large bore diameter, this bore diameter may easily shrink.
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1. Angular Contact Ball Bearings

Part4

High-Accuracy Angular Contact Ball Bearings

Standard Series
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Angular Contact Ball Bearings

. . t t B " B TNJQ +++vvvecccoscccosscccsssssnssssnnse _1 7
Ultra High-Speed Angular Contact Ball Bearings Angular Contact Ball Bearings el
Numbering System

NSKROBUST Series Bearing Tables
Spinshot™ 1I High-Accuracy Angular Contact Ball Bearings (Standard Series)
Ultra High-Speed Angular Contact Ball Bearings (NSKROBUST Series)
ROBUSTSHOT
NSKROBUST BSR Series

48 NSK NSK |49



1. Angular Contact Ball Bearings

\ Part4 \

Numbering System

Angular Contact Ball Bearings (Standard Series)

(Bearing number)
example

(@ Bearing type
@ Dimension series

® Bore number

@ Contact angle

Angular Contact Ball Bearings (NSIfROBUST

lSeries)

FSN%TR VAV|DBEL[P4]  [MTE| X]

(Bearing number)
example

BR 10

H| [T E34[viv]p

L [Pa/[+Y3 |[MTE|[X

(® Nominal bore
diameter

(® Bearing type

@ Dimension series
Material

® Cage

(0 Lubrication holes

D® Bearing Type

| @ Grease quantity
(@® Grease brand

@ Accessories

Accuracy

@ Preload

@ Arrangement

@ Seal

life. Superior steel materials have led to a 15% extension of rolling fatigue life.

Page 20, 22-23

(D 7: High-Accuracy Angular Contact Ball Bearings (Standard Series)

The high performance standard NSKHPS Series features a high basic dynamic load rating and is suitable
for low to medium speed operation and high-load applications. NSK’s original material evaluation technology
ensures only high purity materials are used in their manufacture, which has the most influence on bearing

(® BNR, BER, BSR: High-Speed Angular Contact Ball Bearings (NSKROBUST Series)

High performance ACBBs with high rigidity and low heat
generation. The results of temperature rise simulations
undertaken to evaluate rolling element slip were used to
optimize the design of this series.

NSKROBUST bearings are available as S, E, H or X type
with different combinations of materials such as high-
accuracy ceramic balls and heat-resistant high-speed
SHX Steel, enabling our customers to choose the most
suitable bearing for each application.

Sealed bearings are available mainly up to 120mm bore
diameter. Optimization of the space between seal and
cage and minimization of the seal labyrinth prevent grease
leakage. The wide-width series (29, 20 series) has been
designed to allow more grease to be held inside the
bearing. This helps keep temperature rise down and
prolongs grease life.

YTl @
/
BNR, BER Spinshot™ [ BSR
Available sizes
BNR, BER BSR
19 Series 30BxR19 ~ 200BxR19 10BSR19 ~ 25BSR19
10 Series 30BxR10 ~ 160BxR10 6BSR10 ~ 25BSR10
02 Series — 10BSR02 ~ 25BSR02

The Spinshot type has been designed for noise reduction and greater reliability of oil-air lubrication during ultra high-speed

operation.

The BSR series bearings retain high radial rigidity even in high-speed operation with constant pressure preload. This makes them

ideal for grinders and similar applications.
BNR: 18° contact angle

50| NSK

BER: 25° contact angle

BSR: 15° contact angle

@@ Dimension series

@ Standard Series
9: 19 Series, 0: 10 Series, 2: 02 Series
(@ NSKROBUST Series

19: 19 Series, 29: 29 Series, 10: 10 Series, 20: 20 Series,
02: 02 Series

I -¢

[

19 29 10 20 02
As shown in the figure above, for identical bore diameters,
the bearings’ outside diameter and width increase in the order
19— 29— 10- 20- 02 Series as expressed by the dimension
series codes.
Please note the 29 and 20 Series are only available as

NSKROBUST Series sealed ultra high-speed angular contact
ball bearings.

(® Bore Number (& Nominal Bore Diameter

(® Standard Series
Up to 3: Bore diameter 00: 10mm, 01: 12mm,
02: 15mm, 03: 177mm

4 and above: Bore diameter = Bore number x 5 (mm)

(® NSKROBUST Series

Nominal bore diameter = Bore dimension (mm)

@ Contact Angle (® Bearing Type

a

- 1

Material

Standard Series
No symbol: steel ball

Page 44-45

@ Standard Series
C: 15° A5: 25° A: 30°

® NSKROBUST Series
BNR: 18° BER: 25° BSR: 15°

Page 14-17, 22

SN24: ceramic ball

NSKROBUST Series
Tvoe Material
P Inner and outer ring Balls
S Bearing steel (SUJ2) | Bearing steel (SUJ2)
. Ultra long life rolling
E Bearing steel (SUJ2) elements (EQTF)
H Bearing steel (SUJ2) Ceramic (SizNg)
Heat resistant steel for high- e
X speed operation (SHX) Geramic (SigNq)
XE Heat resistant steel for high- .
(Spinshot™II) | speed operation (SHX) | C°ramic (SisNa)
@0 Lubrication holes Page

No symbol: No lubrication holes E34: Direct lubricating bearing 22

2

NSKROBUST Series

E34: Direct lubricating bearing
Space-saving bearings designed specifically
for oil-air lubrication, equipped with
lubrication groove, lubrication holes and
O-ring groove on outer ring.
— Available for NSKROBUST Series only.

@ Cage Page 18
Symbol | Material | Guiding Features Limiting Speed (dmn value) Available for
. . - - Standard Series
Polyamide Ball Excellent_ wear and noise Oil: 1.4 njnlh0n . NSKROBUST Series
TYN resin guided characteristics, especially Greqsg. 1.2 (not available for 19 Series
effective with grease lubrication million sealed type)
Ph . Outer L . .
T enolic fing Stable cage rotation in high-speed 2.8 million TR: Standard Series
resin h operation ) T. NSKROBUST Series
guided
Reduction of non-repeatable run-out ) .
rs | PEEK | Qiig" | (NRRO) Low temperatureriseinuita | 3 5 yjion Gosigned specifioally for
resin uided high-speed operation due to unique : oil-air lubrication y
9 design with enhanced oil drain
4 1 Ball Excellent noise and temperature Oil: 0.8 million ﬁltsalzggggg'?esseries
ok MY Brass guided rlrse:scer}?eracterlstlcs. Extended Gr«rane?ﬁieo:nOJ only for large bearings that are
LW 9 ) not equipped with TYN cages
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1. Angular Contact Ball Bearings

\ Part4 \

Numbering System

Angular Contact Ball Bearings (Standard Series)

(Bearing number)
example

(@ Bearing type
@ Dimension series

® Bore number

@ Contact angle

Angular Contact Ball Bearings (NSIfROBUST

BR 10

(Bearing number)
example

(® Nominal bore
diameter

(® Bearing type

@ Dimension series

Material

|

Series)

FSNMTR VAV|DBEL[P4]  [MTE| X]

H| T |E34 Viv|D

L [Pa/[+Y3 |[MTE|[X

® Cage

(0 Lubrication holes

@ Arrangement

| @ Grease quantity

@ Grease brand

@ Accessories

Accuracy

@ Preload

@ Arrangement

@ Seal

@ Seal Nosymbol: Open type V1V: Non-contact rubber seal

DU | 1w ||| Q]or Do

pup| S IA||oeo |||l (||| oD

oo | 4 [LIDQQ)oee Q| Q| I|orr || D|D|D o
> D[Q]eer QISR o

@3 Preload

Standard preload, special preload

52| NSK

Special clearance

EL: Extra Light Preload
M: Medium Preload

CP: Special preload

bearings.

L: Light Preload
H: Heavy Preload

CA: Special clearance

Page 23

Non-contact rubber seals on both sides of the bearing prevent entry of foreign matter and grease
expulsion, thereby ensuring high reliability and longer grease life.

Page 205

Universal combination bearings
SU, DU, DUD and QU are controlled
during production to ensure front
face stand out is the same as back
face stand out.

In addition, if the bearing number
indicates two or more rows (DU,
DUD and QU), the tolerance variation
of bore and outer diameter is
controlled within each set of

Page 206-212

@ Accuracy
P2:1SO Class 2 P4:1SO Class 4 P5:1SO Class 5
§
7 7 s
=R | g
[e) [e)
7 5 5
5| B S
S5 S 3 8
o o
§ § N Y
777 7720 T
- - _/

(5 Accessories

+Y3: O-ring on bearing outside surface

@® Grease brand

Available for NSKROBUST direct lubricating bearings (E34) only.

Page 222-225

P3: special class (dimensional accuracy ISO Class 4, rotation accuracy ISO Class 2)
P4Y: special class (dimensional accuracy of bore and outer ring are exclusive for
NSK, all others are ISO Class 4 - see figure on the left)

Page 219
Grease typically used in machine tool spindles:
MTE: MTE grease MTS: MTS grease
@ Grease quantity Page 256
X: 15% of internal space
K: 20% of internal space
L: 30% of internal space
Which specification is available for which bearing?
Standard Series
@ Bearing type Material @ Cage @ Seal
NSKHPS SN24 TYN TR ViV
. 7900 ~ 7928, - -
19 Series 7900 ~ 7952 7900 ~ 7948 7032, 7938 7903 ~ 7960 7906 ~ 7920
10 Series 7000 ~ 7040 7000 ~ 7032 7000 ~ 7026 7000 ~ 7048 7006 ~ 7021
02 Series 7200 ~ 7230 7200 ~ 7219 7200 ~ 7224 7200 ~ 7230 -
NSKROBUST Series
®Material ®Cage Seal
Ceramic balls Ultra long life rolling elements TYN T ViV
, - 55BxR19 ~ 140BxR19|30BxR19 ~ 140BxR19 _ 10BxR19 ~ 100BxR19,
19 Series| 10BxR19 ~ 200BxR19| 0. ing 120mm bore diameter) | 160BxR19, 190BxR19 | 10BXR19 ~ 160BxR19 110BXR19
10 Series| 6BxR10~160BXR10 | 45BxR10~140BxR10 | 30BxR10~160BxXR10 | 6BxR10~160BxR10 | OBXRID-I0OBXRIO,
02 Series | 10BSR02 ~ 25BSR02 - - 10BSR02 ~ 25BSR02 | 10BSR02 ~ 25BSR02

For bearing numbers not listed in the tables, please contact NSK for details.
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1. Angular Contact Ball Bearings

\ Part 4 \
Bore Diameter 5 -=1Qmm
B B
r r
"2l e ?
r r ﬁ m ﬁ g’
oD L N S I =
od
| ®D, ¢d, @D, ¢d, [
_a_ ‘ ‘ @
79,70,72 series BSR19,10,02 series ‘g
c
[}
Boundary Dimensions Basic Load Ratings (%) | Permissible Effective Limiting Speeds (%) Abutment and Fillet Dimensions Preload (DB and DF Arrangement) | Axial Rigidity (DB and DF Arrangement) | Measured Axial Clearance. 2
Bearing (mm) (kN) Axal | COMACt | pactor | Load (min-) (mm) N) (N/um) (um) Mass B
Numbers (') r r Cy Cor Load () DangIe fo Cir?]r:;e)r : da Da Do ra o (k) g)
cl e (min.) | (min.) | (Dynamic) | (Static) | (KN) (Degree) a Sess ol (min.) | (max.) | (max.) | (max.) | (max.) EL L M H EL L M H EL L M H | (approx) <
725C 5|16 | 5 0.3 0.15 1.70 | 0.660 | 0.545 15 12.6 3.9 110 000 167 000 7.5 | 135 - 0.3 - 1.2 5.5 12 25 4.0 73| 10 14 10 7 4 0| 0.005
725A 5|16 | 5 0.3 0.15 1.61 0.620 | 0.665 30 = 5.5 72 000 96 000 7.5 | 135 = 0.3 = 5 10 25 53 | 19 24 33 43 3 2 0| —3| 0.005
706C 6 | 17 | 6 0.3 0.15 2.15 | 0.845 | 0.765 15 12.4 4.5 100 000 153 000 8.5 | 145 - 0.3 — 1.5 7.9 15 32 4.3 8.3 | 11 15 10 6 3| —2| 0.006
706A 6 | 17 | 6 0.3 0.15 2.03 | 0.795 | 0.725 30 = 6.3 66 000 87 000 8.5 | 145 = 0.3 = 49 | 17 25 53 | 19 29 33 42 3 1 0| —3| 0.006
*6BSR10S 6 | 17 | 6 0.3 0.15 1.35 | 0.445 | 0.525 15 6.6 4.5 140 000 192 000 8.5 | 14.5 — 0.3 — 3.4 6.7 16 — 5.7 75| 11 — 9 7 3| — 0.007
*6BSR10H 6 | 17 | 6 0.3 0.15 | (1.35) |(0.445)| 0.345 15 6.6 4.5 166 000 244 000 8.5 | 14.5 = 0.3 = 2.1 5.4 15 = 5.4 76 | 11 = 9 7 3| — 0.006
*6BSR10X 6 | 17 | 6 0.3 0.15 | (1.35) |(0.445)| 0.345 15 6.6 4.5 192 000 261 000 8.5 | 14.5 — 0.3 — 2.1 5.4 15 — 5.4 76 | 11 — 9 7 3| — 0.006
726C 6|19 | 6 0.3 0.15 2.39 | 1.00 0.835 15 12.8 4.7 92 000 140 000 8.5 | 16.5 = 0.3 = 1.8 9.2 18 37 5 10 13 28 9 5 2| —3| 0.008
726A 6 | 19 | 6 0.3 0.15 2.24 | 0.940 | 0.395 30 — 6.6 60 000 80 000 8.5 | 16.5 — 0.3 — 3.7 | 16 34 69 | 18 31 40 52 3 1 —1| —4| 0.008
707C 7|19 | 6 0.3 0.15 2.39 1.00 0.835 15 12.8 4.7 89 000 135 000 9.5 | 16.5 = 0.3 = 1.8 9.2 18 37 51| 10 13 18 9 5 2| —3| 0.007
707A 719 | 6 0.3 0.15 224 | 0.940 | 0.375 30 - 6.6 58 000 77 000 9.5 | 16.5 - 0.3 — 3.7 | 16 34 69 | 18 31 40 52 3 1 —1| —4| 0.007
*7BSR10S 7|19 | 6 0.3 0.15 1.57 | 0.570 | 0.675 15 71 4.7 124 000 170 000 9.5 | 16.5 = 0.3 = 5.2 9.5 18 = 7.7 9.7 | 12 = 7 5 2| — 0.009
*7BSR10H 7|19 | 6 0.3 0.15 | (1.57) |(0.570) | 0.440 15 71 4.7 147 000 216 000 9.5 | 16.5 - 0.3 — 3.8 8.2 17 - 7.6 | 10 14 — 7 5 2| — 0.008
*7BSR10X 7|19 | 6 0.3 0.15 | (1.57) |(0.570) | 0.440 15 71 4.7 170 000 231 000 9.5 | 16.5 = 0.3 = 3.8 8.2 17 = 7.6 | 10 14 = 7 5 2| — 0.008
708C 8|22 | 7 0.3 0.15 3.55 1.54 1.30 15 12.7 5.5 77 000 117 000 10.5 | 19.5 — 0.3 — 4.2 | 14 29 59 7.5 |12 17 23 7 3| —1| —7/| 0.012
708A 8| 22 | 7 0.3 0.15 3.35 1.45 1.02 30 = 7.8 50 000 67 000 10.5 | 19.5 = 0.3 = 8.1 |25 46 88 | 26 39 49 63 2 0| —2| —5| 0.012
*8BSR10S 8| 22| 7 0.3 0.15 2.31 0.835 | 1.01 15 7.0 5.5 107 000 147 000 10.5 | 19.5 - 0.3 — 7.3 | 12 21 - 8.7 | 11 13 — 6 4 1 — 0.013
*8BSR10H 8| 22 | 7 0.3 0.15 | (2.31) |(0.835)| 0.660 15 7.0 5.5 127 000 187 000 10.5 | 19.5 = 0.3 = 59 | 11 21 = 9.0 | 11 15 = 6 4 1 = 0.012
*8BSR10X 8|22 | 7 0.3 0.15 | (2.31) |(0.835)| 0.660 15 7.0 5.5 147 000 200 000 10.5 | 19.5 — 0.3 — 59 | 11 21 - 9.0 | 11 15 — 6 4 1 — 0.012
728C 8 | 24| 8 0.3 0.15 3.60 | 1.58 1.33 15 13.1 6.1 72 000 110 000 105 | 21.5 = 0.3 = 42 | 14 29 59 7.5 | 12 17 23 7 3| —1| —7| 0.016
728A 8 | 24| 8 0.3 0.15 3.35 1.48 0.610 30 — 8.6 47 000 63 000 10.5 | 21.5 — 0.3 — 8.1 | 25 46 88 | 26 39 49 63 2 0| —2| —5| 0.016
7900C 10 | 22 | 6 0.3 0.15 3.15 1.52 1.23 15 14.1 5.1 71900 109 000 12.5 | 19.5 | 20.8 | 0.3 | 0.15 7.0 | 16 29 58 | 10 15 19 27 5 2| —1| —6/| 0.009
7900CSN24 10 | 22 | 6 0.3 0.15 | (8.15) |(1.52) | 1.42 15 14.1 5.1 93 800 143 000 125 | 19.5 | 20.8 | 0.3 | 0.15 5.7 | 16 30 62 | 11 16 21 30 5 2| —1| —6/| 0.008
7900A5 10 | 22 | 6 0.3 0.15 3.00 | 1.45 1.44 25 = 6.7 62 500 93 800 125 | 19.5 | 20.8 | 0.3 | 0.15 9.8 | 17 55 94 | 24 29 46 58 2 1 —3| —6/| 0.009
7900A5SN24 10 | 22 | 6 0.3 0.15 | (3.00) |(1.45) | 1.71 25 — 6.7 81 300 122 000 125 | 19.5 | 20.8 | 0.3 | 0.15 8.5 | 16 59 | 103 | 26 32 53 66 2 1 —3| —6/| 0.008
*10BSR19S 10 | 22 | 6 0.3 0.15 1.78 | 0.715 | 0.855 15 7.4 5.1 100 000 138 000 125 | 19.5 | 20.8 | 0.3 | 0.15 59 | 14 21 = 8.9 | 12 15 = 6 3 1 = 0.011
*10BSR19H 10 | 22 | 6 0.3 0.15 | (1.78) |(0.715)| 0.560 15 7.4 5.1 119 000 175 000 125 | 19.5 | 20.8 | 0.3 | 0.15 4.5 | 13 20 - 9.0 | 13 16 — 6 3 1 - 0.010
*10BSR19X 10 | 22 | 6 0.3 0.15 | (1.78) |(0.715)| 0.560 15 7.4 5.1 138 000 188 000 125 [ 195 | 20.8 | 0.3 | 0.15| 45| 18 20 = 9.0 | 13 16 = 6 3 1 = 0.010
7000C 10 | 26 | 8 0.3 0.15 5.60 | 2.49 2.16 15 12.6 6.4 63 900 97 300 125 | 235 | 248 | 0.3 | 0.15 | 13 25 49 96 | 13 17 23 31 3 0| —5|—12| 0.019
7000CSN24 10 | 26 | 8 0.3 0.15 | (5.60) |(2.49) | 2.36 15 12.6 6.4 83 400 127 000 125 | 23.5 | 248 | 0.3 | 0.15 | 12 25 52 | 106 | 14 19 26 36 3 0| —5|—12| 0.017
7000A5 10 | 26 | 8 0.3 0.15 5.40 | 2.41 2.48 25 - 8.2 55 600 83 400 125 | 23.5 | 248 | 0.3 | 0.15 | 17 43 78 | 153 | 29 4 52 68 1 -2 | —5|—10| 0.019
7000A5SN24 10 | 26 | 8 0.3 0.15 | (5.40) |(2.41) | 2.94 25 = 8.2 72 300 108 000 125 | 23.5 | 24.8 | 0.3 | 0.15 | 16 46 86 | 172 | 32 47 59 78 1 -2 | —5|—10| 0.017
7000A 10 | 26 | 8 0.3 0.15 525 | 2.34 1.91 30 - 9.2 41700 55 600 125 | 23.5 | 248 | 0.3 | 0.15 | 25 97 202 | 333 | 44 72 94 115 0 -5 |—10|—15| 0.019
*10BSR10S 10 | 26 | 8 0.3 0.15 3.00 | 1.18 1.44 15 71 6.4 88 900 123 000 125 | 23,5 | 248 | 0.3 | 0.15 8.4 | 17 37 = 10 13 18 = 5 2| —3| — 0.021
*10BSR10H 10 | 26 | 8 0.3 0.15 | (3.00) |(1.18) | 0.94 15 71 6.4 106 000 156 000 125 | 23,5 | 248 | 0.3 | 0.15 71 |17 39 - 11 15 21 — 5 2| —3| — 0.019
*10BSR10X 10 | 26 | 8 0.3 0.15 | (3.00) |(1.18) | 0.94 15 71 6.4 123 000 167 000 125 | 23.5 | 24.8 | 0.3 | 0.15 74 | 17 39 = 11 15 21 = 5 2| —3| — 0.019
7200C 10 | 30 | 9 0.6 0.3 5.65 | 2.61 2.16 15 13.2 7.2 57 500 87 500 15 25 275 | 0.6 | 0.3 13 29 68 | 150 | 13 18 26 39 3 —1 —8|—18| 0.032
7200CSN24 10 | 30 | 9 0.6 0.3 (5.65) |(2.61) | 2.48 15 13.2 7.2 75 000 114 000 15 25 275 | 0.6 | 0.3 12 29 73 | 167 | 14 20 30 45 3 —1 —8|—18| 0.030
7200A5 10 | 30 | 9 0.6 0.3 5.45 | 2.51 2.49 25 - 9.2 50 000 75 000 15 25 275 | 0.6 | 03 17 43 106 | 188 | 29 41 58 74 1 -2 | —7|—12| 0.081
7200A5SN24 10 | 30 | 9 0.6 0.3 (5.45) |(2.51) | 2.96 25 = 9.2 65 000 97 500 15 25 275 | 0.6 | 0.3 16 46 117 | 213 | 32 47 67 86 1 -2 | —7|—12| 0.029
7200A 10 | 30 | 9 0.6 0.3 5.30 | 2.44 1.92 30 — 10.3 37 500 50 000 15 25 275 | 06 | 03 |25 97 202 - 44 72 95 — 0 -5 |—10| — 0.032
*10BSR02S 10 | 30 | 9 0.6 0.3 3.85 1.48 1.81 15 6.7 7.2 80 000 110 000 15 25 275 | 0.6 | 0.3 11 25 51 = 11 15 20 = 4 0| —6| — 0.032
*10BSRO2H 10 | 30 | 9 0.6 0.3 (8.85) |(1.48) | 1.18 15 6.7 7.2 95 000 140 000 15 25 275 | 0.6 | 0.3 10 25 54 — 12 17 23 — 4 0| —6| — 0.030
*10BSR02X 10 | 30 | 9 0.6 0.3 (3.85) |(1.48) | 1.18 15 6.7 7.2 110 000 150 000 15 25 275 | 0.6 | 0.3 10 25 54 = 12 17 23 = 4 0| —6| — 0.030
(") The bearings denoted by an asterisk (*) indicates the bearings which sealed bearings are available. ﬁ:ﬂallgullatiqnlof _rg_ztiiatl) rifgidtity b A Taﬁle ELIL[MJ[H Taé;le DBD|DBB For additional information:
> . . . . ultiply axial rigiaity by tactors in table A. o . .
() fclon g s e s el v ot oty e 5|75 S99 15 8 Fkatiror 133 4 @0y et - 18
) ) g . for combination bearings 30° 14 Radial rigidity | 1.64 | 2 @ Static equivalent load « -+ ce - P198

(*) For application of limiting speeds, please refer to Page 216.
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Multiply by factors in table B.
For radial rigidity, multiply the value
obtained in table A with factors in table B.

@ Spacer Dimensions and Nozzle Position * - P237
® Recommended Grease Quantities* - P257
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1. Angular Contact Ball Bearings Cend

Bore Diameter 12, 15mm

B B
r r
i; la /i I
r r ﬁ m ﬁ g’
oD L N S I =
od
| ®D, ¢d, @D, ¢d, [
_a | ‘ 3
79,70,72 series BSR 19,10,02 series ‘g
c
[}
Boundary Dimensions Basic Load Ratings (®) | Permissible Effective Limiting Speeds (%) Abutment and Fillet Dimensions Preload (DB and DF Arrangement) | Axial Rigidity (DB and DF Arrangement) | Measured Axial Clearance. 2
Bearing (mm) (kN) axal | COMAC| oy | Load (min) (mm) N) (N/um) (um) Mass
Numbers () [ n | G ] Cx | Wx0 oo 6 | G . G | Do | Do | 7 | 1 ao B
el 2 (min.) | (min.) | (Dynamic)| (Static) | (kKN) 9 a S 2l (min.) | (max.) | (max.) | (max.) | (max.) EL L M H EL L M H EL L M H 2 <
7901C 12 | 24 6 0.3 0.15 3.55 1.86 | 1.45 15 14.7 5.4 63 900 97 300 145 (215 | 228 | 0.3 | 0.15 8.6 16 41 77 |12 16 25 34 4 2| —3| —8]| 0.011
7901CSN24 12 | 24 6 0.3 0.15 | (3.55) | (1.86) | 1.72 15 14.7 5.4 83 300 127 000 145 | 21.5 | 22.8 | 0.3 | 0.15 7.3 15 43 84 | 13 17 27 38 4 2| —3| —8| 0.010
7901A5 12 | 24 6 0.3 0.15 3.35 1.77 | 1.71 25 - 7.2 55 600 83 400 145 | 215 | 228 | 0.3 | 0.15 | 16 25 59 | 120 | 32 38 53 70 1 0| —3| —7| 0.011
7901A5SN24 12 | 24 6 0.3 0.15 | (3.35) | (1.77) | 2.04 25 = 7.2 72 200 108 000 145 | 215 | 228 | 0.3 | 0.15 | 15 25 63 | 134 | 35 43 60 81 1 0| —3| —7| 0.010
*12BSR19S 12 | 24 6 0.3 0.15 1.95 0.85 | 1.02 15 7.7 5.4 88 900 123 000 145 (215 | 228 | 0.3 | 0.15 | 4.7 13 25 - 9.0 | 13 17 — 6 3 o — 0.012
*12BSR19H 12 | 24 6 0.3 0.15 | (1.95) | (0.85) | 0.665 15 7.7 5.4 106 000 156 000 145 (215 | 228 | 0.3 | 0.15 | 3.3 12 25 = 88 | 14 19 = 6 3 0| — 0.011
*12BSR19X 12 | 24 6 0.3 0.15 | (1.95) | (0.85) | 0.665 15 7.7 5.4 123 000 167 000 145 | 215 | 228 | 03 | 0.15| 33 12 25 - 8.8 | 14 19 — 6 3 0| — 0.011
7001C 12 | 28 8 0.3 0.15 6.10 290 | 2.40 15 13.2 6.7 57 500 87 500 145 | 255 | 26.8 | 0.3 | 0.15 | 13 25 57 | 120 | 14 18 26 37 3 0| —6|—14| 0.021
7001CSN24 12 | 28 8 0.3 0.15 | (6.10) | (2.90) | 2.75 15 13.2 6.7 75 000 114 000 145 | 255 | 26.8 | 0.3 | 0.15 | 12 25 61 | 133 | 15 20 29 42 3 0| —6|—14| 0.019
7001A5 12 | 28 8 0.3 0.15 5.85 279 | 2.82 25 = 8.7 50 000 75 000 145 | 255 | 26.8 | 0.3 | 0.15 | 16 45 97 | 203 | 31 45 60 81 1| —2| —6|—12| 0.021
7001A5SN24 12 | 28 8 0.3 0.15 | (5.85) | (2.79) | 3.44 25 — 8.7 65 000 97 500 145 | 255 | 26.8 | 0.3 | 0.15 | 15 47 | 108 | 230 | 34 51 69 94 1| —2| —6|—12| 0.019
7001A 12 | 28 8 0.3 0.15 5.70 2.71 2.13 30 = 9.8 37 500 50 000 145 | 255 | 26.8 | 0.3 | 0.15 | 25 104 | 218 | 363 | 48 78 104 | 127 0| —5|—10|—15| 0.021
*12BSR10S 12 | 28 8 0.3 0.15 3.25 1.33 | 1.63 15 7.4 6.7 80 000 110 000 145 | 255 | 26.8 | 0.3 | 0.15 | 10 21 43 - 12 15 20 — 4 1 -4 — 0.023
*12BSR10H 12 | 28 8 0.3 0.15 | (8.25) | (1.33) | 1.06 15 7.4 6.7 95 000 140 000 145 | 255 | 26.8 | 0.3 | 0.15 | 9.2 20 45 = 12 17 23 = 4 1 =d| = 0.021
*12BSR10X 12 | 28 8 0.3 0.15 | (3.25) | (1.33) | 1.06 15 7.4 6.7 110 000 150 000 145 | 255 | 26.8 | 0.3 | 0.15 | 9.2 20 45 — 12 17 23 — 4 1 —4| — 0.021
7201C 12 | 32 | 10 0.6 0.3 8.30 3.85 | 3.45 15 12.5 7.9 52 300 79 600 17 27 295 | 0.6 | 0.3 | 20 39 99 | 197 | 16 21 32 46 1| —83|—12|—22| 0.036
7201CSN24 12 | 32 | 10 0.6 0.3 (8.30) | (3.85) | 3.75 15 12.5 7.9 68 200 104 000 17 27 295 | 0.6 | 0.3 | 20 41 | 109 | 221 | 18 24 37 52 1| —3|—12|—22| 0.031
7201A5 12 | 32 | 10 0.6 0.3 8.05 3.70 | 3.55 25 = 10.1 45500 68 200 17 27 295 | 06 | 03 | 34 56 | 146 | 287 | 40 49 70 92 | —1| —3| —9|—16| 0.036
7201A5SN24 12 | 32 | 10 0.6 0.3 (8.05) | (3.70) | 4.23 25 - 10.1 59 100 88 700 17 27 295 | 06 | 03 | 35 61 | 164 | 329 | 46 56 81 | 107 | —1 | —3 | —9|—16| 0.031
7201A 12 | 32 | 10 0.6 0.3 7.85 3.65 | 2.72 30 = 11.4 34100 45 500 17 27 295 | 06 | 0.3 | 25 104 | 218 | 361 | 48 78 103 | 126 0| —5|—10|—15| 0.030
*12BSR02S 12 | 32 | 10 0.6 0.3 5.05 1.98 | 245 15 6.6 7.9 72 800 100 000 17 27 295 | 0.6 | 03 14 33 63 - 13 18 23 - 3| —2| —8| — 0.039
*12BSRO2H 12 | 32 | 10 0.6 0.3 (5.05) | (1.98) | 1.59 15 6.6 7.9 86 400 128 000 17 27 205 | 0.6 | 0.3 13 34 68 = 14 20 26 = 3| —2| —8| — 0.035
*12BSR02X 12 | 32 | 10 0.6 0.3 (5.05) | (1.98) | 1.59 15 6.6 7.9 100 000 137 000 17 27 295 | 0.6 | 0.3 13 34 68 — 14 20 26 — 3| —2| —8| — 0.035
7902C 15 | 28 7 0.3 0.15 5.00 264 | 1.93 15 14.5 6.4 53 500 81 400 175 | 255 | 26.8 | 0.3 | 0.15 | 12 25 47 | 104 | 14 20 26 39 3 0| —4|—11| 0.016
7902CSN24 15 | 28 7 0.3 0.15 | (5.00) | (2.64) | 2.30 15 14.5 6.4 69 800 106 000 175 | 255 | 26.8 | 0.3 | 0.15 | 11 25 50 | 114 | 15 22 29 44 3 0| —4|—11| 0.014
7902A5 15 | 28 7 0.3 0.15 4.75 253 | 2.22 25 = 8.5 46 600 69 800 175 | 25,5 | 26.8 | 0.3 | 0.15 | 16 35 74 | 141 | 33 44 59 76 1 —1 —4| —8| 0.016
7902A5SN24 15 | 28 7 0.3 0.15 | (4.75) | (2.53) | 2.63 25 - 8.5 60 500 90 700 175 | 255 | 26.8 | 0.3 | 0.15 | 15 36 80 | 158 | 36 50 67 88 1 —1 —4| —8| 0.014
*15BSR19S 15 | 28 7 0.3 0.15 2.96 1.31 1.60 15 7.7 6.4 74 500 103 000 175 | 255 | 26.8 | 0.3 | 0.15 | 9.8 20 39 = 12 16 21 = 4 1 -3 = 0.017
*15BSR19H 15 | 28 7 0.3 0.15 | (2.96) | (1.31) | 1.04 15 7.7 6.4 88 400 131 000 175 | 255 | 26.8 | 0.3 | 0.15 8.5 20 40 - 13 18 23 - 4 1 -3 - 0.015
*15BSR19X 15 | 28 7 0.3 0.15 | (2.96) | (1.31) | 1.04 15 7.7 6.4 103 000 140 000 175 | 25,5 | 26.8 | 0.3 | 0.15 8.5 20 40 = 13 18 23 = 4 1 =3 = 0.015
7002C 15 | 32 9 0.3 0.15 6.55 3.40 | 2.63 15 14.1 7.6 49 000 74 500 175 | 29.5 | 30.8 | 0.3 | 0.15 | 12 29 66 | 147 | 14 20 29 43 3| —1 —7|—16| 0.030
7002CSN24 15 | 32 9 0.3 0.15 | (6.55) | (3.40) | 3.12 15 14.1 7.6 63 900 97 100 175 | 29.5 | 30.8 | 0.3 | 0.15 | 11 30 72 | 164 | 15 23 33 50 3| —1 —7|—16| 0.027
7002A5 15 | 32 9 0.3 0.15 6.25 3.25 | 3.05 25 — 10 42 600 63 900 175 | 29.5 | 30.8 | 0.3 | 0.15 | 16 35 | 103 | 197 | 33 43 65 84 1 —1 —6|—11| 0.030
7002A5SN24 15 | 32 9 0.3 0.15 | (6.25) | (3.25) | 3.64 25 = 10 55 400 83 000 175 | 29.5 | 30.8 | 0.3 | 0.15 | 15 36 | 114 | 223 | 36 49 75 98 1| —1 —6|—11| 0.027
7002A 15 | 32 9 0.3 0.15 6.05 3.15 | 2.36 30 — 11.3 32 000 42 600 175 | 29.5 | 30.8 | 0.3 | 0.15 | 25 110 | 234 | 392 | 51 85 113 | 139 0| —5|—10|—15| 0.030
*15BSR10S 15 | 32 9 0.3 0.15 4.20 1.72 | 212 15 7.2 7.6 68 100 93 700 175 | 29.5 | 30.8 | 0.3 | 0.15 | 14 25 53 = 13 16 22 = 3 0| —6| — 0.030
*15BSR10H 15 | 32 9 0.3 0.15 | (4.20) | (1.72) | 1.38 15 7.2 7.6 80 900 120 000 175 | 29.5 | 30.8 | 0.3 | 0.15 | 13 25 56 - 14 18 25 - 3 0| —6| — 0.027
*15BSR10X 15 | 32 9 0.3 0.15 | (4.20) | (1.72) | 1.38 15 7.2 7.6 93 700 128 000 175 | 29.5 | 30.8 | 0.3 | 0.15 | 13 25 56 = 14 18 25 = 3 0| —6| — 0.027
7202C 15 | 36 | 11 0.6 0.3 9.10 455 | 3.85 15 13.2 8.8 46 000 70 000 20 30 325 | 06 | 03 | 20 40 97 | 199 | 17 23 34 48 1| —3|—11|—21| 0.045
7202CSN24 15 | 36 | 11 0.6 0.3 (9.10) | (4.55) | 4.55 15 13.2 8.8 60 000 91 200 20 30 325 | 06 | 03 | 20 42 | 106 | 224 | 19 26 39 56 1| —3|—11|—21| 0.040
7202A5 15 | 35 | 11 0.6 0.3 8.75 435 | 3.95 25 — 11.3 40 000 60 000 20 30 325 | 06 | 03 |35 73 | 197 | 392 | 44 57 84 | 112 | —1 | —4 |—11|—19| 0.044
7202A5SN24 15 | 35 | 11 0.6 0.3 (8.75) | (4.35) | 5.50 25 = 11.3 52 000 78 000 20 30 325 | 06 | 0.3 | 36 79 | 223 | 452 | 49 66 98 | 131 | —1 | —4 | —11|—19| 0.039
7202A 15 | 35 | 11 0.6 0.3 8.50 425 | 3.00 30 — 12.7 30 000 40 000 20 30 325 | 06 | 03 | 25 111 | 236 | 394 | 51 86 114 | 139 0| —5|—10|—15| 0.045
*15BSR02S 15 | 35 | 11 0.6 0.3 5.80 2.34 | 2.90 15 6.8 8.8 64 000 88 000 20 30 325 | 06 | 0.3 | 21 38 76 = 15 19 25 = 1| -8 |—10| — 0.045
*15BSRO2H 15 | 356 | 11 0.6 0.3 (5.80) | (2.34) | 1.89 15 6.8 8.8 76 000 112 000 20 30 325 | 06 | 03 | 20 39 83 - 16 21 29 - 1| —-3|—10| — 0.040
*15BSR02X 15 | 36 | 11 0.6 0.3 (5.80) | (2.34) | 1.89 15 6.8 8.8 88 000 120 000 20 30 325 | 0.6 | 0.3 | 20 39 83 = 16 21 29 = 1] —-383]|—10| — 0.040
(') The bearings denoted by an asterisk (*) indicates the bearings which sealed bearings are available. Calculation of radial rigidity Table EL] L [M [ H Table DBD|DBB  For additional information:
(2) Basic Ioaq rgting Yalues are reference values for ceramic ball bearings. E:A::EE:i;;ﬁl:fg;:iz\{ot:;fzit;)r:xlir;lt ;:E;l?dﬁy A ;g: 65 | 6-02‘05-0 45 B :;?;??;1 if;iftOT 122 g Py Dyn.amic eguivalent load--------- P191
(°) For permissible axial load, please refer to Page 199. for combination bearings o =2 Radial?i id)i/t e @ Static equivalent load - -+ -+ -+ P198
(') For application of limiting speeds, please refer to Page 216. Multiply by factors in table B. : GEY L @ Spacer Dimensions and Nozzle Position - - P237
For radial rigidity, multiply the value .
obtained in table A with factors in table B. @ Recommended Grease Quantities* - P257
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1. Angular Contact Ball Bearings Cend

Bore Diameter 17, 20 mm

B B
r r
i; la /i I
r r ﬁ m ﬁ g’
oD o\ || R A =
od
| oD, ¢d, @D, ¢d, [
_a_ ‘ @
79,70,72 series BSR19,10,02 series ‘g
c
[}
Boundary Dimensions Basic Load Ratings (®) | Permissible Effective Limiting Speeds (%) Abutment and Fillet Dimensions Preload (DB and DF Arrangement) | Axial Rigidity (DB and DF Arrangement) | Measured Axial Clearance. 2
Bearing (mm) (kN) axal | COMAC| oy | Load (min) (mm) N) (N/um) (um) Mass R
Numbers () ] n | G ] Ca | w0 |gode 6 | Gy . G | Da | Do | 7 | 1 aon B
el 2 (min.) | (min.) | (Dynamic)| (Static) | (KN) 9 a S 2l (min.) | (max.) | (max.) | (max.) | (max.) EL L M H EL L M H EL L M H 2 <
7903C 17 | 30 7 0.3 0.15 5.25 2.94 2.09 15 14.8 6.6 49 000 74 500 195 | 275 288 | 0.3 | 0.15| 11 25 56 | 119 15 21 30 43 3 O —5|—12| 0.017
7903CSN24 17 | 30 7 0.3 0.15 (5.25)| (2.94) | 2.46 15 14.8 6.6 63 900 97 100 195 | 275 (288 | 0.3 | 0.15| 10 25 59 | 131 16 23 33 49 3 0| —5|—12| 0.015
7903A5 17 | 30 7 0.3 0.15 5.00 2.80 2.21 25 - 9 42 600 63 900 195 | 275 (1288 | 0.3 | 0.15| 15 35 77 | 149 34 47 63 82 1 -1 —4| —8| 0.017
7903A5SN24 17 | 30 7 0.3 0.15 (5.00) | (2.80) | 2.63 25 = 9 55 400 83 000 195 | 275 | 288 | 0.3 | 0.15 | 14 37 84 | 167 37 53 72 95 1 —1| —4| —8| 0.015
*17BSR19S 17 | 30 7 0.3 0.15 3.25 1.53 1.76 15 7.8 6.6 68 100 93 700 195 | 275|288 | 0.3 | 0.15 | 12 25 46 - 14 19 24 - 3 0| —4| — 0.018
*17BSR19H 17 | 30 7 0.3 0.15 (8.25)| (1.53) | 1.22 15 7.8 6.6 80 900 120 000 195 | 275 | 288 | 0.3 | 0.15 | 11 25 49 = 13 21 27 = 3 0| —4| — 0.016
*17BSR19X 17 | 30 7 0.3 0.15 (8.25)| (1.53) | 1.22 15 7.8 6.6 93 700 128 000 195 | 275 288 | 0.3 | 015 | 11 25 49 — 13 21 27 - 3 0] —4| — 0.016
7003C 17 | 356 | 10 0.3 0.15 6.95 3.80 2.85 15 14.5 8.5 44 300 67 400 195 | 325 | 338 | 0.3 | 0.15 | 15 30 69 | 156 16 21 31 46 2 —-1| —7|—16| 0.039
7003CSN24 17 | 356 | 10 0.3 0.15 (6.95)| (3.80) | 3.38 15 14.5 8.5 57 700 87 700 195|325 {338 | 0.3 | 015 | 15 30 75 | 174 18 24 35 53 2 —-1| —7|—16| 0.036
7003A5 17 | 36 | 10 0.3 0.15 6.60 3.65 3.35 25 = 11.1 38 500 57 700 195 | 325 | 338 | 0.3 | 0.15 | 25 47 | 127 | 257 41 51 74 99 0 —2| —7|—13| 0.040
7003A5SN24 17 | 35 | 10 0.3 0.15 (6.60)| (3.65) | 4.00 25 - 11.1 50 000 75 000 195 | 325 (338 | 03 | 015 | 25 50 | 142 | 293 46 58 86 | 116 0 —-2| —7|—13| 0.037
7003A 17 | 35 | 10 0.3 0.15 6.40 3.50 2.59 30 = 125 28 900 38 500 195 | 325 [ 338 | 0.3 | 0.15 | 25 116 | 251 | 422 54 92 | 123 | 151 0 —5|—10|—15| 0.040
*17BSR10S 17 | 36 | 10 0.3 0.15 4.45 1.93 2.39 15 7.4 8.5 61 600 84 700 195|325 (338 | 03 | 0.15| 13 29 60 — 13 18 24 - 3 -1 =7 — 0.039
*17BSR10H 17 | 35 | 10 0.3 0.15 (4.45)| (1.93) | 1.56 15 7.4 8.5 73100 108 000 195 | 325 | 338 | 0.3 | 0.15 | 12 29 65 = 14 20 28 = 3 -1 =7 — 0.036
*17BSR10X 17 | 36 | 10 0.3 0.15 (4.45)| (1.93) | 1.56 15 7.4 8.5 84 700 116 000 195 | 325|338 | 0.3 | 015 | 12 29 65 - 14 20 28 - 3 -1 =7 — 0.036
7203C 17 | 40 | 12 0.6 0.3 11.4 5.85 4.85 15 13.3 9.8 40 400 61 500 22 35 375 | 0.6 | 0.3 25 46 | 146 | 296 19 25 41 59 0 —4|—16 | —28| 0.065
7203CSN24 17 | 40 | 12 0.6 0.3 (11.4) | (5.85) | 5.70 15 13.3 9.8 52 700 80 000 22 35 375 | 0.6 | 0.3 25 49 | 163 | 337 21 28 48 69 0 —4|—16|—28| 0.058
7203A5 17 | 40 | 12 0.6 0.3 11.0 5.60 5.30 25 = 12.6 35100 52 700 22 35 375 | 0.6 | 0.3 35 75 | 204 | 408 45 60 87 | 116 | —1 —4|—11|—19| 0.064
7203A5SN24 17 | 40 | 12 0.6 0.3 (11.0) | (5.60) | 6.28 25 - 12.6 45 700 68 500 22 35 375 | 0.6 | 0.3 37 82 | 232 | 470 51 69 | 102 | 136 | — 1 —4|—11|—19| 0.057
7203A 17 | 40 | 12 0.6 0.3 10.7 5.45 4.05 30 = 14.2 26 400 35100 22 35 375 | 0.6 | 0.3 25 115 | 247 | 412 53 90 | 119 | 145 0 —5|—10|— 15| 0.065
*17BSR02S 17 | 40 | 12 0.6 0.3 7.25 2.98 3.65 15 6.8 9.8 56 200 77 200 22 35 375 | 0.6 | 03 25 48 97 — 16 21 28 - 0 —5|—13| — 0.065
*17BSR02H 17 | 40 | 12 0.6 0.3 (7.25)| (2.98) | 2.39 15 6.8 9.8 66 700 98 300 22 35 375 | 0.6 | 0.3 25 51 107 = 18 24 32 = 0 —-5|—13| — 0.057
*17BSR02X 17 | 40 | 12 0.6 0.3 (7.25)| (2.98) | 2.39 15 6.8 9.8 77 200 106 000 22 35 375 | 0.6 | 0.3 25 51 107 — 18 24 32 - 0 —-5|—13| — 0.057
7904C 20 | 37 9 0.3 0.15 7.30 4.25 3.20 15 14.9 8.3 40 400 61 500 225 | 345 | 3.8 | 03 | 015 | 20 42 80 | 152 19 26 35 48 1 —3| —8|—15| 0.036
7904CSN24 20 | 37 9 0.3 0.15 (7.30)| (4.25) | 3.78 15 14.9 8.3 52 700 80 000 225 | 345 |38 | 03 | 015 | 19 44 87 | 169 21 29 40 55 1 —3| —8|—15| 0.033
7904A5 20 | 37 9 0.3 0.15 6.95 4.05 3.55 25 = 11.1 35100 52 700 225 | 345 | 3.8 | 03 | 0.15 | 25 63 | 114 | 247 43 60 75 | 102 0 —3| —6|—12| 0.037
7904A5SN24 20 | 37 9 0.3 0.15 (6.95)| (4.05) | 4.20 25 - 11.1 45 700 68 500 225 | 345 |38 | 03 | 015 | 25 68 | 127 | 282 48 69 87 | 119 0 —3| —6|—12| 0.034
*20BSR19S 20 | 37 9 0.3 0.15 4.70 2.15 2.66 15 7.7 8.3 56 200 77 200 225 | 345 | 3.8 | 03 | 0.15| 16 29 63 = 15 19 26 = 2 -1 =7 — 0.036
*20BSR19H 20 | 37 9 0.3 0.15 (4.70)| (2.15) | 1.73 15 7.7 8.3 66 700 98 300 225 | 345 | 3.8 | 03 | 015 | 15 30 67 - 17 21 29 - 2 -1 =7 — 0.033
*20BSR19X 20 | 37 9 0.3 0.15 (4.70)| (2.15) | 1.73 15 7.7 8.3 77 200 106 000 225 | 345 | 3.8 | 03 | 0.15 | 15 30 67 = 17 21 29 = 2 -1 =7 — 0.033
7004C 20 | 42 | 12 0.6 0.3 11.7 6.55 4.80 15 14.0 10.1 37 100 56 500 25 37 395 | 06 | 0.3 25 49 | 119 | 244 21 28 42 59 0 —4|—12|—22| 0.067
7004CSN24 20 | 42 | 12 0.6 0.3 (11.7) | (6.55) | 5.72 15 14.0 10.1 48 400 73 600 25 37 395 | 06 | 03 25 52 | 132 | 277 24 32 48 68 0 —4|—12|—22| 0.060
7004A5 20 | 42 | 12 0.6 0.3 11.2 6.25 5.45 25 - 13.2 32 300 48 400 25 37 395 | 06 | 03 36 81 | 206 | 403 51 68 97 | 127 | —1 —4|—10|—17| 0.067
7004A5SN24 20 | 42 | 12 0.6 0.3 (11.2) | (6.25) | 6.48 25 = 18.2 42 000 63 000 25 37 395 | 0.6 | 03 38 90 | 234 | 465 58 79 | 1183 | 149 | — 1 —4|—10|—17| 0.060
7004A 20 | 42 | 12 0.6 0.3 10.8 6.10 4.20 30 - 14.9 24 200 32 300 25 37 395 | 0.6 | 0.3 25 128 | 280 | 473 59 104 | 139 | 170 0 —5|—10|—15| 0.068
*20BSR10S 20 | 42 | 12 0.6 0.3 7.45 3.35 410 15 7.2 10.1 51 700 71 000 25 37 395 | 0.6 | 03 25 51 107 = 18 24 32 = 0 —-5|—13| — 0.068
*20BSR10H 20 | 42 | 12 0.6 0.3 (7.45)| (3.35) | 2.67 15 7.2 10.1 61 300 90 400 25 37 395 | 0.6 | 0.3 25 54 | 119 - 20 27 37 - 0 —-5|—13| — 0.061
*20BSR10X 20 | 42 | 12 0.6 0.3 (7.45)| (3.35) | 2.67 15 7.2 10.1 71 000 96 800 25 37 395 | 0.6 | 0.3 25 54 | 119 = 20 27 37 = 0 —5|—13| — 0.061
7204C 20 | 47 | 14 1 0.6 15.3 8.05 6.30 15 13.3 115 34 400 52 300 26 41 42 1 0.5 35 68 | 196 | 384 23 30 48 68 | —2 —7|—20|—33| 0.103
7204CSN24 20 | 47 | 14 1 0.6 (15.3) | (8.05) | 7.46 15 13.3 115 44 800 68 100 26 41 42 1 0.5 37 74 | 221 | 440 26 34 56 79 | —2 —7|—20|—33| 0.091
7204A5 20 | 47 | 14 1 0.6 14.7 7.75 7.40 25 - 14.8 29 900 44 800 26 41 42 1 0.5 63 112 | 290 | 596 59 73 | 104 | 140 | — 3 —6|—14|—24| 0.102
7204A5SN24 20 | 47 | 14 1 0.6 (14.7) | (7.75) | 8.88 25 = 14.8 38 900 58 300 26 41 42 1 0.5 68 125 | 332 | 691 67 84 | 122 | 165 | — 3 —6|—14|—24| 0.090
7204A 20 | 47 | 14 1 0.6 14.3 7.55 5.75 30 - 16.7 22 400 29 900 26 41 42 1 0.5 25 262 | 439 | 649 56 128 | 155 | 181 0|—10|—15|—20| 0.104
*20BSR02S 20 | 47 | 14 1 0.6 9.70 410 5.10 15 6.8 115 47 800 65 700 26 41 42 1 0.5 34 67 | 140 = 19 25 34 = -2 —8|—18| — 0.103
*20BSR02H 20 | 47 | 14 1 0.6 (9.70)| (4.10) | 3.30 15 6.8 115 56 800 83 600 26 41 42 1 0.5 35 72 | 157 — 22 29 39 - -2 —-8|—18| — 0.091
*20BSR02X 20 | 47 | 14 1 0.6 (9.70) | (4.10) | 3.30 15 6.8 115 65 700 89 600 26 41 42 1 0.5 35 72 | 157 = 22 29 39 = -2 —8|—18| — 0.091
(") The bearings denoted by an asterisk (¥) indicates the bearings which sealed bearings are available. ﬁ:ﬂallgullatiqnlof _rg_ztiiatl) rifgidtity tabio A Taﬁle EL [ L | [ H Taéale DBD |DBB For additional information:
o . . . . ultiply axial rigiaity by ractors in taple A. o . .
ES; E;sm Ioaq rgtlng Yalues are reference values for ceramic ball bearings. Calculation of preload and axial rgidity ; go 6.5 | 6.02\.0 0] 45 z;?;??g ifc?if;or 122 g [ ] Dyn.amlc eguwalent load««--=e-- P191
permissible axial load, please refer to Page 199. for combination bearings o0° T2 Radial figidity 1154 2 @ Static equivalent load +++«+++« -+ P198
(') For application of limiting speeds, please refer to Page 216. Multiply by factors in table B : ' @ Spacer Dimensions and Nozzle Position - - P237
or radial rigidity, multiply the value .
obtained in table A with factors in table B. @ Recommended Grease Quantities* - P257

58 NSK NSK |59



1. Angular Contact Ball Bearings

\ Part 4 \
Bore Diameter 25 mm
B B B
r r r r
i; iﬁ la /i I
r 8 ﬁ ﬁ n
r r e : 2
¢D ¢D T ra !!!!! ra ,E
od ¢od S
| | oD, ¢d, @D, pd, [
_a | a ‘ ‘ @
79,70,72 series BSR19,10,02 series BNR19 series o o o 3
BER19 series .S
c
[e]
Boundary Dimensions Basic Load Ratings (®) | Permissible o Effective Limiting Speeds (%) Abutment and Fillet Dimensions Preload (DB and DF Arrangement) | Axial Rigidity (DB and DF Arrangement) | Measured Axial Clearance. M 2
Bearing (mm) (kN) Mxial | “OMECH) Factor | Load (min) (mm) N (N/um) (um) S ©
Numbers () r [ | G | Co |l |JSn9e | g | Gomer d | D | Do | 1 | 1 @ H
r or . a a a
e (min)) | (min) | (Dynamic)| (Static) | (kN) (Degree) a L @l (min.) | (max.) | (max.) | (max.) | (max.) 25 c M H = & M H = o M H | (approx) &
7905C 25 | 42 9 0.3 0.15 8.25 5.40 3.90 15 15.5 9.0 34 400 52 300 275 | 395 | 408 | 0.3 | 0.15| 19 37 99 | 203 21 28 43 61 1 —2| —9|—17| 0.043
7905CSN24 25 | 42 9 0.3 0.15 (8.25)| (5.40)| 4.63 15 15.5 9.0 44 800 68 100 275 | 395 | 408 | 0.3 | 0.15 | 18 39 | 109 | 229 23 31 49 70 1 —2| —9|—17| 0.039
7905A5 25 | 42 9 0.3 0.15 7.80 5.15 4.40 25 - 12.3 29 900 44 800 275 | 395 | 408 | 0.3 | 0.15 | 38 70 | 153 | 290 57 71 96 | 124 | —1 —3| —7|—12| 0.043
7905A5SN24 25 | 42 9 0.3 0.15 (7.80)| (5.15)| 5.20 25 = 12.3 38 900 58 300 275 | 395 | 40.8 | 0.3 | 0.15 | 39 76 | 172 | 332 64 81 | 111 | 144 | —1 —3| —7|—12| 0.039
*25BSR19S 25 | 42 9 0.3 0.15 5.30 2.71 3.40 15 7.8 9.0 47 800 65 700 275 | 395 | 408 | 0.3 | 0.15 | 20 41 76 - 18 25 32 - 1 -3 —8| — 0.043
*25BSR19H 25 | 42 9 0.3 0.15 (6.30)| (2.71)| 2.22 15 7.8 9.0 56 800 83 600 275 | 395 | 408 | 0.3 | 0.15 | 19 43 83 = 20 28 36 = 1 —3| —8| — 0.039
*25BSR19X 25 | 42 9 0.3 0.15 (5.30)| (2.71)| 2.22 15 7.8 9.0 65 700 89 600 275 | 395 | 408 | 0.3 | 0.15 | 19 43 83 - 20 28 36 - 1 -3 —8| — 0.039
7005C 25 | 47 | 12 0.6 0.3 12.3 7.40 5.20 15 14.7 10.8 32 000 48 700 30 42 445 | 0.6 | 0.3 30 58 | 148 | 292 24 32 48 67 | —1 —5|—14|—24| 0.078
7005CSN24 25 | 47 | 12 0.6 0.3 (12.3) (7.40)| 6.16 15 14.7 10.8 41700 63 400 30 42 445 | 0.6 | 0.3 31 62 | 165 | 332 27 36 55 78 | —1 —5|—14|—24| 0.070
7005A5 25 | 47 | 12 0.6 0.3 11.7 7.10 5.95 25 = 14.4 27 800 41 700 30 42 445 | 0.6 | 0.3 52 104 | 193 | 397 61 79 | 100 | 183 | —2 | —5| —9|—16| 0.077
7005A5SN24 25 | 47 | 12 0.6 0.3 (11.7) (710)| 7.08 25 - 14.4 36 200 54 200 30 42 445 | 06 | 0.3 55 116 | 220 | 458 70 91 | 116 | 156 | —2 | —5| —9|— 16| 0.069
7005A 25 | 47 | 12 0.6 0.3 11.3 6.85 4.55 30 = 16.4 20 900 27 800 30 42 445 | 0.6 | 0.3 25 135 | 299 | 507 63 112 | 149 | 183 0| —5|—10|—15| 0.079
*25BSR10S 25 | 47 | 12 0.6 0.3 7.90 3.75 4.65 15 7.6 10.8 44 500 61200 30 42 445 | 06 | 0.3 25 52 | 112 - 20 25 35 — 0| —=5|—13| — 0.078
*25BSR10H 25 | 47 | 12 0.6 0.3 (7.90)| (8.75)| 3.05 15 7.6 10.8 52 800 77 800 30 42 445 | 0.6 | 0.3 25 56 | 125 = 22 29 40 = 0| —5|—13| — 0.070
*25BSR10X 25 | 47 | 12 0.6 0.3 (7.90)| (8.75)| 3.05 15 7.6 10.8 61200 83 400 30 42 445 | 0.6 | 0.3 25 56 | 125 - 22 29 40 - 0| —5|—13| — 0.070
7205C 25 | 52 | 15 1 0.6 17.4 10.2 7.50 15 14.0 12.7 29 900 45 500 31 46 47 1 0.5 42 82 | 193 | 402 27 36 53 76 1 —4|—14|—27| 0.127
7205CSN24 25 | 52 | 15 1 0.6 (17.4) [(10.2) 8.91 15 14.0 12.7 39 000 59 300 31 46 47 1 0.5 41 86 | 212 | 452 30 41 61 88 1 —4|—14|—27| 0.112
7205A5 25 | 52 | 15 1 0.6 16.7 9.80 9.05 25 = 16.5 26 000 39 000 31 46 47 1 0.5 82 143 | 330 | 691 73 89 | 123 | 166 | —2 | —5|—12 | —22| 0.130
7205A5SN24 25 | 52 | 15 1 0.6 (16.7) (9.80)| 10.7 25 - 16.5 33 800 50 700 31 46 47 1 0.5 87 156 | 372 | 793 83 103 | 143 | 194 | —2 | —5|—12|—22| 0.115
7205A 25 | 52 | 15 1 0.6 16.1 9.45 6.95 30 = 18.6 19 500 26 000 31 46 47 1 0.5 49 357 | 578 | 839 80 161 | 193 | 223 0|—10|—15|—20| 0.129
*25BSR02S 25 | 652 | 15 1 0.6 11.0 5.20 6.45 15 7.1 12.7 41 600 57 200 31 46 47 1 0.5 37 84 | 163 - 22 31 40 - 2| —5|—14| — 0.127
*25BSRO2H 25 | 52 | 15 1 0.6 (11.0) (5.20)| 4.20 15 7.1 12.7 49 400 72 800 31 46 47 1 0.5 36 88 | 179 = 25 35 46 = 2| —=5|—14| -— 0.112
*25BSR02X 25 | 52 | 15 1 0.6 (11.0) (5.20)| 4.20 15 7.1 12.7 57 200 78 000 31 46 47 1 0.5 36 88 | 179 - 25 35 46 - 2| —5|—14| — 0.112
(') The bearings denoted by an asterisk (*) indicates the bearings which sealed bearings are available. f\:/lallgullatiqnlof .rg.ttiiag rifgiq[ity i table A Table EL[L[M]H Tagle DBD[DBB For additional information:
2 i [ i i ultiply axial rigiciity by 1actors in table A. 15° [ 6.5 [ 60 [ 50 [ 45 Preload factor [1.36 | 2 - ivalent load <« -« -« -+
(3) Basic Ioaq rgtlng Yalues are reference values for ceramic ball bearings. Calculation of preload and axial rigidity = \ 4\.5 \ A:(?acl)?igi Cz'ai;:yor 136 2 PY Dyn§m|c eguwalent load P191
(®) For permissible axial load, please refer to Page 199. for combination bearings : SLLSLL D! @ Static equivalent load ++++++ -+ -+ P198
() For application of limiting speeds, please refer to Page 216 Multiply by factors in table B. 25 20 Radial rigidity |1.54] 2 @ Spacer Dimensions and Nozzle Position - - P237
’ ' For radial rigidity, multiply the value 30° 14 P

60| NSK

obtained in table A with factors in table B.

® Recommended Grease Quantities* - P257
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1. Angular Contact Ball Bearings Cend

Bore Diameter 3Q mm

B B SN
Ss
r r1 r r1 Bn | By
o: 53 \ = = “
@D ' @D T ra B I g
I T N
| | oD, ¢d, 9D, od, [
_a_ a D
79,70,72 series BNR19 series ROBUSTSHOT o o o 3
BNR10,20 series BER19 series .S
BER10,20 series g
Boundary Dimensions () Basic Load Ratings () |Permissible Effective| Limiting Speeds (°) Abutment and Fillet Dimensions Preload (DB and DF Arrangement) | Axial Rigidity (DB and DF Arrangement) | Measured Axial Clearance. 2
Bearing (mm) (kN) pid C;’n”;fgt Factor| Load (min-) (mm) N) (N/um) (um) “{'f;s s
Numbers () d | D| B |[Byu|Sy|Ss (mfn ) (mr;n_) (Dyrg;ni 4 (Sg"t'ic) L?ﬁ‘;\l()) (Degree) fo (mam) Grease Oil (nﬂ; ) (mDa " ) (mg t;_) (mrgx_) (m’:X_) EL L M H EL L M H EL L M H | (approx.) E’
*7906C 30 | 47 9| — | —| — 1| 03 | 015 8.70 6.25 | 4.40| 15 15.9 9.7 | 29900 | 45500 325 | 445 | 458 | 0.3 | 0.15 25 46 95 204 | 25 33 45 65 0 —3| —8|—16 | 0.049
*7906CSN24 30 | 47 9| — | — | — 0.3 | 0.15 | (8.70)| (6.25)| 5.20| 15 15.9 9.7 | 39 000 | 59 300 32.5 | 445 | 458 0.3 | 0.15 25 49 | 104 230 | 28 37 51 75 0 —3| —8|—16| 0.044
*7906A5 30 | 47 9| — | —| — 1| 03 | 015 8.25 595 | 495| 25 - 13.5 | 26 000 | 39 000 325 | 445 | 458 | 0.3 | 0.15 39 74 | 141 285| 62 78 99 | 131 —1 -3 —6|—11 0.050
*T7906A5SN24 30 | 47 9 — | — | — | 03 | 015 | (8.25)| (5.95)| 5.86| 25 = 13.5 | 33800 | 50 700 325 | 445 | 458 | 0.3 | 0.15 41 81 158 326| 70 90 | 115 | 154 | —1 —3| —6|—11 0.045
*30BN19BV1V 30 | 47 9| — | — | — 0.3 | 0.15 5.00 3.60 5.05| 18 10.9 | 10.8 | 36 400 - 32.5 | 445 | 458 0.3 | 0.15 25 | 109 | 218 - 30 53 71 - 0 —8|—15 - 0.050
*30BN19BSN24V1V | 30 | 47 9 — | — | — | 03 | 015 | (5.00)| (38.60)| 3.30| 18 10.9 | 10.8 | 46 800 = 325 | 445 | 458 | 0.3 | 0.15 25 | 121 248 = 34 62 83 = 0 —8|—15 = 0.047
*30BA19BV1V 30 | 47 9| — | —| — 1| 03 | 015 4.80 345 | 590| 25 - 13.5 | 31200 - 325 | 445 | 458 | 0.3 | 0.15 25 | 178 | 352 - 50 100 | 131 - 0 —8|—14 - 0.050
*30BA19BSN24V1V | 30 | 47 9| — | — | — 0.3 | 0.15 | (4.80)| (3.45)| 4.00| 25 = 13.5 | 41 600 = 32.5 | 445 | 458 0.3 | 0.15 25 | 202 | 405 = 56 117 | 153 = 0 —8|—14 = 0.047
30BNR19S 30 | 47 9| — | —| — 1| 03 | 015 6.30 405 | 5.75| 18 10.5 | 10.8 | 36 400 | 52 000 325 | 445 | 458 | 0.3 | 0.15 25 | 101 197 - 28 48 63 - 0 —8|—15 - 0.048
30BNR19H 30 | 47 9 11(56|14| 03 | 0.15 | (6.30)| (4.05)| 3.80| 18 10.5 | 10.8 | 46 800 | 72 800 325 | 445 | 458 | 0.3 | 0.15 25 | 112 | 224 = 31 55 73 = 0 —8|—15 = 0.043
30BNR19X 30 | 47 9111|5614 | 0.3 | 0.15 | (6.30)| (4.05)| 3.80| 18 10.5 | 10.8 | 54 600 | 85 800 32.5 | 445 | 458 0.3 | 0.15 25 | 112 | 224 - 31 55 73 - 0 —8|—15 - 0.043
30BER19S 30 | 47 9| — | —| — | 03 | 0.15 6.00 3.90 | 6.80| 25 = 13.5 | 31200 | 44 200 325 | 445 | 458 | 0.3 | 0.15 25 | 164 | 318 = 47 90 | 116 = 0 —8|—14 = 0.048
30BER19H 30 | 47 9 11(56|14| 03 | 0.15 | (6.00)| (3.90)| 4.60| 25 - 13.5 | 41600 | 65000 325 | 445 | 458 | 0.3 | 0.15 25 | 185 | 366 - 52 105 | 136 - 0 —8|—14 - 0.043
30BER19X 30 | 47 9 11(56|14| 0.3 | 0.15 | (6.00)| (3.90)| 4.60| 25 = 13.5 | 49400 | 78 000 32.5 | 445 | 458 0.3 | 0.15 25 | 185 | 366 = 52 105 | 136 = 0 —8|— 14 = 0.043
*7006C 30 (65|13 | — | — | — 1 0.6 15.9 10.3 6.85| 15 14.9 | 12.2 | 27 100 | 41 200 36 49 50 1 0.5 41 75 | 195 386| 30 38 58 81 1 —3|—13|—24 | 0.114
*7006CSN24 30 (55|13 | — | — | — 1 0.6 |(15.9) |(10.3) 8.12| 15 14.9 | 12.2 | 35300 | 53 700 36 49 50 1 0.5 41 78 | 214 434 | 33 42 66 94 1 —3|—13|—24| 0.102
*7006A5 30 (55 |13| — | — | — 1 0.6 15.1 9.80 8.05| 25 - 16.4 | 23600 | 35300 36 49 50 1 0.5 66 | 129 | 294 590| 73 93 | 127 | 169 | — 1 —4|—10|—18| 0.114
*7006A5SN24 30 (65|13 | — | — | — 1 0.6 |(15.1) (9.80)| 9.56| 25 = 16.4 | 30600 | 45900 36 49 50 1 0.5 68 | 139 | 331 676 | 82 106 | 148 | 197 | — 1 —4|—10|—18| 0.102
*7006A 30 (55|13 | — | — | — 1 0.6 14.6 9.45 | 6.20| 30 - 18.8 | 17 700 | 23 600 36 49 50 1 0.5 49 | 191 390 638 | 87 138 | 180 | 217 0 —-5|—10|—15] 0.116
*30BNR10S 30 (55|13 | — | — | — 1 0.6 8.65 5.75 | 8.20| 18 10.3 | 13.3 | 33000 | 47 100 36 49 50 1 0.5 49 | 106 | 229 = 39 52 71 = 0 —5|—13 = 0.124
*30BNR10H 30 |55 13 (287514 1 0.6 (8.65)| (5.75)| 5.35| 18 10.3 | 13.3 | 42400 | 65900 36 49 50 1 0.5 49 | 113 | 254 - 44 59 82 - 0 —5|—13 - 0.116
*30BNR10X 30 (65|13 |28 |75|14 | 1 0.6 (8.65)| (5.75)| 5.35| 18 10.3 | 18.3 | 49500 | 77 700 36 49 50 1 0.5 49 | 113 | 254 = 44 59 82 = 0 —5|—13 = 0.116
*30BER10S 30 (55 |13| — | — | — 1 0.6 8.30 550 | 9.65| 25 - 16.3 | 28 300 | 40 000 36 49 50 1 0.5 49 | 224 | 443 - 64 109 | 141 - 0 —8|—15 - 0.124
*30BER10H 30 | 55|13 (28|75 (14| 1 0.6 (8.30)| (5.50)| 6.50| 25 = 16.3 | 37 700 | 58 900 36 49 50 1 0.5 49 | 250 | 505 = 72 126 | 165 = 0 —8|—15 = 0.116
*30BER10X 30 (65|13 |28 |75(14 | 1 0.6 (8.30)| (5.50)| 6.50| 25 - 16.3 | 44 800 | 70 600 36 49 50 1 0.5 49 | 250 | 505 - 72 126 | 165 - 0 —8|—15 - 0.116
*30BNR20SV1V 30 (655|/16 | — | — | — 1 0.6 8.65 5.75 | 8.20| 18 10.3 | 14.8 | 33 000 = 36 49 50 1 0.5 49 | 106 | 229 = 39 52 71 = 0 —5|—13 = 0.150
*30BNR20HV1V 30 55 /16 | — | — | — 1 0.6 (8.65)| (5.75)| 5.35| 18 10.3 | 14.8 | 42 400 - 36 49 50 1 0.5 49 | 113 | 254 - 44 59 82 - 0 —5|—13 - 0.142
*30BNR20XV1V 30 (65|16 | — | — | — 1 0.6 (8.65)| (5.75)| 5.35| 18 10.3 | 14.8 | 49 500 = 36 49 50 1 0.5 49 | 113 | 254 = 44 59 82 = 0 —5|—13 = 0.142
*30BER20SV1V 30(55|/16 | — | — | — 1 0.6 8.30 550 | 9.65| 25 - 17.8 | 28 300 - 36 49 50 1 0.5 49 | 224 | 443 - 64 109 | 141 — 0 —8|—15 - 0.150
*30BER20HV1V 30 | 55 16 | — | — | — 1 0.6 (8.30)| (5.50)| 6.50| 25 = 17.8 | 37 700 = 36 49 50 1 0.5 49 | 250 | 505 = 72 126 | 165 = 0 —8|—15 = 0.142
*30BER20XV1V 30 (65|16 | — | — | — 1 0.6 (8.30)| (5.50)| 6.50| 25 - 17.8 | 44 800 - 36 49 50 1 0.5 49 | 250 | 505 - 72 126 | 165 - 0 —8|—15 - 0.142
7206C 306216 | — | — | — 1 0.6 24.2 14.7 10.3 15 13.9 | 14.2 | 25000 | 38 100 36 56 57 1 0.5 57 | 114 | 292 591 | 33 43 66 94 | —1 —7|—20|—35| 0.194
7206CSN24 30 62 16 | — | — | — 1 0.6 |(24.2) |(14.7) [12.2 15 13.9 | 14.2 | 32700 | 49 600 36 56 57 1 0.5 58 | 122 | 326 673 | 36 49 76 | 109 | — 1 —7|—20|—35| 0.169
7206A5 3062 |16 | — | — | — 1 0.6 23.2 14.1 12.0 25 = 18.7 | 21 800 | 32 700 36 56 57 1 0.5 105 | 202 | 457 881 | 85 108 | 147 | 192 | — 3 —7|—15|—25| 0.194
7206A5SN24 306216 | — | — | — 1 0.6 |(23.2) |(14.1) [14.2 25 - 18.7 | 28 300 | 42 400 36 56 57 1 0.5 1183 | 224 | 521 [1018| 97 124 | 172 | 225 | — 83 —7|—15|—25] 0.169
7206A 306216 | — | — | — 1 0.6 22.4 13.6 9.20| 30 = 21.3 | 16 400 | 21 800 36 56 57 1 0.5 49 | 384 | 625 908 | 86 175 | 210 | 243 0|—10|—15|—20| 0.197
(") The bearings denoted by an asterisk (*) indicates the bearings which sealed bearings are available. Series 20 is exclusively for sealed bearings. Calculation of radial rigidity Table EL] L [M [ H Table DBD|DBB For additional information:
(%) A bearing with BN,SN,SB values at column indicate a bearing which ROBUSTSHOT are available. E:Aulltlply axial rigidity by factorsintable A~ A "15° 65 | 60 | 50 | 45 B Preload factor | 1.36 | 2 @ Dynamic equivalent load««««+++++ P191
() Basic load rating values are reference values for ceramic ball bearings. o Zﬂ',f’,‘l',?,?a;’iﬁ,ﬁ'ﬁ!;’a“}?nggd axial rigidity ;g: ‘2‘-8 Qx'da_' r|'9'd§¥t 1-22 2 @ Static equivalent load -+ -+ -+ P198
() For permissible axial load, please refer to Page 199. ’E"U”iD'V dbyl ffft?éft in T;?JﬁiB-l the value 30° 14 2aagdly | L @ Spacer Dimensions and Nozzle Position - - P237
() For application of limiting speeds, please refer to Page 216. oblained i table A with Tactors in table B, ® Recommended Grease Quantities - - P257

62| NSK NSK |63



1. Angular Contact Ball Bearings el

Bore Diameter 35 mm

B B SN B
Ss
r r r r Bnl BN r r1
o NN o \ 2 = “
r r i r 2 r ﬁp B ﬁp o
oD oD T | oD no\ || B a £
‘ o¢d ‘ ¢d C ¢od §
| | oD, od, 9D, od, [
a a a | 8
79,70,72 series BNR19 series ROBUSTSHOT Spinshot™ Il o o o 3
BNR10,20 series BER19 series .S
BER10,20 series g
Boundary Dimensions () Basic Load Ratings () |Permissible Effective| Limiting Speeds (°) Abutment and Fillet Dimensions Preload (DB and DF Arrangement) | Axial Rigidity (DB and DF Arrangement) | Measured Axial Clearance. o
Bearing (mm) (kN) aal | oMt pagtor | Load (min) (mm) N (N/um) (um) Mass Jb
Numbers () r ] n | o | G || e | G . G [ D Do | ra | t B
d | D| B |Bu|Sny|Ss (min) | (min) | @ynamic) | (Static) | (kN) (Degree) j Grease Qil min) | (max) | max.) | max) | (max) EL L M H EL L M H EL L M H | (approx.) <
*7907C 35|65 10| — | — | — | 06 0.3 | 12.7 9.15 | 6.60| 15 | 15.7 | 11.0 | 25600 | 38 900 40 50 | 525 | 0.6 0.3 33 67 | 149 297 | 29 39 55 77 2| —2 | —9|—18]| 0.074
*7907CSN24 35 |65|10 | — | — | — | 06 0.3 |(12.7) (9.15)| 7.82| 15 | 157 | 11.0 | 33400 | 50 700 40 50 | 525 | 0.6 0.3 32 69 | 162 332 32 43 63 89 2| —2 | —9 | —18| 0.065
*7907A5 35|65 10| — | — | — | 0.6 0.3 | 120 8.70 | 7.20| 25 - 16.5 | 22300 | 33 400 40 50 | 525 | 0.6 0.3 49 | 110 | 248 508 | 70 93 | 127 | 169 0| —3| —8|—15] 0.075
*7907A5SN24 35 |65|10 | — | — | — | 06 0.3 |(12.0) (8.70) | 8.52| 25 - 15.5 | 28900 | 43 400 40 50 | 525 | 0.6 0.3 49 | 119 | 278 580| 79 | 107 | 147 | 198 0| —3| —8 | —15| 0.066
*35BN19AV1V 35|65 |10 | — | — | — | 06 0.3 6.95 510 | 7.20, 18 | 10.8 | 12.3 | 31200 - 40 50 | 525 | 0.6 0.3 49 | 154 | 324 - 41 64 87 - o|—-8|—17| — 0.080
*35BN19ASN24v1V | 35 (55 |10 | — | — | — | 0.6 0.3 (6.95)| (5.10)| 4.75| 18 | 10.8 | 12.3 | 40 000 = 40 50 | 525 | 0.6 0.3 49 | 168 | 364 = 46 73 | 101 = o|—8|—17| — 0.074
*35BA19BV1V 35|65 10| — | — | — | 06 0.3 6.65 490 | 850 25 - 15.5 | 26 700 - 40 50 | 525 | 0.6 0.3 49 | 235 | 472 - 67 | 117 | 153 - o| —8|—15| — 0.080
*35BA19BSN24V1V (35 |65 |10 | — | — | — | 0.6 0.3 (6.65)| (4.90)| 5.75| 25 = 15.5 | 35600 = 40 50 | 525 | 0.6 0.3 49 | 263 | 538 = 75 | 135 | 178 = 0| —8|—15| — 0.074
35BNR19S 35|65 |10 | — | — | — | 06 0.3 9.20 6.00 | 855 18 | 10.4 | 12.3 | 31200 | 44 500 40 50 | 525 | 0.6 0.3 49 | 142 | 288 - 37 56 74 - o|—8|—17| — 0.072
35BNR19H 35 |65 |10 |16 (6.1 1.4 | 0.6 0.3 (9.20)| (6.00)| 5.60| 18 | 10.4 | 12.3 | 40 000 | 62 300 40 50 | 525 | 0.6 0.3 49 | 155 | 323 = 42 64 86 = o|—8|—17| — 0.063
35BNR19X 35|65 |10 |16 (6.1 14| 06 0.3 (9.20)| (6.00)| 5.60| 18 | 10.4 | 12.3 | 46 700 | 73 400 40 50 | 525 | 0.6 0.3 49 | 155 | 323 - 42 64 86 - o|—8|—17| — 0.063
35BER19S 35|65 |10 | — | — | — | 0.6 0.3 8.80 5.75 |10.0 25 - 16.5 | 26 700 | 37 800 40 50 | 525 | 0.6 0.3 49 | 214 | 419 = 61 102 | 132 = oO| —8|—15| — 0.072
35BER19H 35|65 |10 |16 (6.1 14| 0.6 0.3 (8.80)| (5.75)| 6.80| 25 - 15.5 | 35600 | 55600 40 50 | 525 | 0.6 0.3 49 | 238 | 477 - 68 | 118 | 154 - o|—8|—15| — 0.063
35BER19X 35|55 |10 |16 (6.1 1.4 | 0.6 0.3 (8.80) | (5.75)| 6.80| 25 - 15.5 | 42 300 | 66 700 40 50 | 525 | 0.6 0.3 49 | 238 | 477 = 68 | 118 | 154 = 0O| —8|—15| — 0.063
*7007C 35|62 | 14| — | — | — | 1 0.6 | 201 13.7 9.35| 15 | 15.0 | 13.5 | 23800 | 36 100 41 56 | 57 1 0.5 58 | 121 | 251 493 | 36 49 67 94 | —1 | —7 |—16| —28| 0.151
*7007CSN24 35|62 |14 | — | — | — | 1 0.6 |(20.1) [(13.7) [111 15 | 156.0 | 13.5 | 29700 | 45200 41 56 | 57 1 0.5 59 | 130 | 279 558 | 40 55 78 109 | —1 | —7 |—16| —28| 0.133
*7007A5 35|62 | 14| — | — | — | 1 0.6 | 191 13.0 (114 25 - 18.3 | 20700 | 31 000 41 56 | 57 1 0.5 68 | 161 | 387 779 78 | 107 | 150 | 199 | —1 | —5 | —12| —21| 0.151
*7007A5SN24 35|62 | 14| — | — | — | 1 0.6 |(19.1) [(13.0) |13.5 25 - 18.3 | 25800 | 38 800 41 56 | 57 1 0.5 70 | 177 | 439 897| 89 | 124 | 174 | 283 | —1 | —5 | —12 | —21| 0.133
*7007A 35|62 |14 | — | — | — | 1 06 | 184 12.6 8.75| 30 - 21.0 | 15500 | 20 700 41 56 | 57 1 0.5 49 | 203 | 421 693| 93 | 151 197 | 237 0| —-5|—10|—15] 0.153
*35BNR10S 35|62 |14 | — | — | — | 1 0.6 | 10.1 7.10 |10.2 18 | 10.6 | 14.8 | 28900 | 41 300 41 56 | 57 1 0.5 49 | 110 | 222 = 41 55 73 = 0O| —-5|—12| — 0.164
*35BNR10H 35|62 |14 |28 (83|14 1 0.6 |(10.1) (7.10)| 6.70| 18 | 10.6 | 14.8 | 37200 | 57 800 41 56 | 57 1 0.5 49 | 117 | 247 — 46 63 85 - oO|—-5|—12| — 0.154
*35BNR10X 35|62 |14 |28 (83|14 1 0.6 |(10.1) (7.10)| 6.70| 18 | 10.6 | 14.8 | 43300 | 68 100 41 56 | 57 1 0.5 49 | 117 | 247 = 46 63 85 = oO| —-5|—12| — 0.154
*35BER10S 35|62 | 14| — | — | — | 1 0.6 9.70 6.85 |12.0 25 - 18.2 | 24800 | 35100 41 56 | 57 1 0.5 49 | 237 | 474 - 68 | 118 | 153 - oO|—8|—15| — 0.164
*35BER10H 35|62 |14 |28 (83|14 1 0.6 (9.70) | (6.85)| 8.10| 25 - 18.2 | 33000 | 51 600 41 56 | 57 1 0.5 49 | 265 | 541 = 76 | 136 | 178 = 0| —8|—15| — 0.154
*35BER10X 35|62 |14 |28 (83|14 1 0.6 (9.70) | (6.85)| 8.10| 25 - 18.2 | 39200 | 61900 41 56 | 57 1 0.5 49 | 265 | 541 - 76 | 136 | 178 - o|—8|—15| — 0.154
*35BNR20SV1V 35|62 |17 | — | — | — | 1 0.6 | 10.1 7.10 |10.2 18 | 10.6 | 16.3 | 28 900 - 41 56 | 57 1 0.5 49 | 110 | 222 = 41 55 73 = oO| —-5|—12| — 0.197
*35BNR20HV1V 35|62 |17 | — | — | — | 1 0.6 |(10.1) (7.10)| 6.70| 18 | 10.6 | 16.3 | 37 200 - 41 56 | 57 1 0.5 49 | 117 | 247 — 46 63 85 - o|—-5|—12| — 0.187
*35BNR20XV1V 35162 |17 | — | — | — | 1 0.6 |(10.1) (7.10)| 6.70| 18 | 10.6 | 16.3 | 43 300 - 41 56 | 57 1 0.5 49 | 117 | 247 = 46 63 85 = oO|—-5|—12| — 0.187
*35BER20SV1V 35|62 |17 | — | — | — | 1 0.6 9.70 6.85 |12.0 25 - 19.7 | 24 800 - 41 56 | 57 1 0.5 49 | 237 | 474 - 68 | 118 | 153 - oO| —8|—15| — 0.197
*35BER20HV1V 35|62 |17 | — | — | — | 1 0.6 (9.70) | (6.85)| 8.10| 25 - 19.7 | 33000 - 41 56 | 57 1 0.5 49 | 265 | 541 = 76 | 136 | 178 = 0| —8|—15| — 0.187
*35BER20XV1V 35162 |17 | — | — | — | 1 0.6 (9.70)| (6.85)| 8.10| 25 - 19.7 | 39 200 - 41 56 | 57 1 0.5 49 | 265 | 541 - 76 | 136 | 178 - o|—8|—15| — 0.187
7207C 3 |72 |17 | — | — | — | 11 0.6 | 32.0 199 (144 15 | 13.9 | 15.7 | 21 500 | 32 800 42 65 | 67 1 0.6 75 | 151 | 385 794 37 50 75 | 107 | —3 | —10| —25| —43| 0.280
7207CSN24 3 |72 |17 | — | — | — | 11 0.6 |(32.0) [(19.9) [171 15 | 13.9 | 15.7 | 28100 | 42 700 42 65 | 67 1 0.6 78 | 164 | 434 911 42 57 87 | 125 | —3 | —10| —25| —43| 0.240
7207A5 3 |72 |17 | — | — | — | 11 0.6 | 30.5 19.1 16.6 25 - 21.0 | 18 700 | 28 100 42 65 | 67 1 06 | 131 | 238 | 596 |1178| 95 | 118 | 167 | 220 | —4 | —8 | —18 | — 30| 0.277
7207A5SN24 3 |72 |17 | — | — | — | 11 0.6 |(30.5) [(19.1) [19.7 25 - 21.0 | 24 300 | 36 500 42 65 | 67 1 06 | 142 | 266 | 683 |[1366| 109 | 137 | 196 | 259 | —4 | —8 | —18 | — 30| 0.237
7207A 3 |72 |17 | — | — | — | 11 0.6 | 29.6 185 [12.7 30 - 23.9 | 14100 | 18 700 42 65 | 67 1 0.6 49 | 401 | 654 |1288| 90 | 184 | 221 | 286 0|—10| —15| —25| 0.284
(") The bearings denoted by an asterisk (*) indicates the bearings which sealed bearings are available. Series 20 is exclusively for sealed bearings. Eﬂillggll;ggglof _rg_ttiiatl) rifgidtity i table A TaXIe EL[L[M]H Taéale DBD|DBB For additional information:
2) A bearing with BN,SN,SB values at column indicate a bearing which ROBUSTSHOT are available. Ngicity by ractors in tabie A. 15° 1 6.5 60 | 50 | 45 Preload factor |1.36| 2 i ivalent load««««««««-
Eﬁg Basic Ioa?d rating values are reference values for ceramic ball gearings. ?o?'gﬂﬁﬂ?ﬁaﬁzﬁrﬁlfai?nggd axial rigidity 18° | 4"5 | AXia.I rig.id.ity 1481 2 :g{;?cm;:jszllgiﬁgta: ad --------- E?Ig;
() For permissible axial load, please refer to Page 199. Multiply by factors in table B. 25: 20 Radial rigidity |1.54] 2 ®S Di i d Nozzle Position - - P237
s icati imiti For radial rigidity, multiply the value 30 1.4 pacer Limensions and Nozzie Fosition
() For application of limiting speeds, please refer to Page 216. obtained in table A with factors in table B. ® Recommended Grease Quantities - - P257
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1. Angular Contact Ball Bearings Ced

Bore Diameter 40 mm
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79,70,72 series BNR19,29 series ROBUSTSHOT Spinshot™ [l o o o 3
BNR10,20 series BER19,29 series .S
BER10,20 series g
Boundary Dimensions (%) Basic Load Ratings () |Permissible Effective| Limiting Speeds (°) Abutment and Fillet Dimensions Preload (DB and DF Arrangement) | Axial Rigidity (DB and DF Arrangement) | Measured Axial Clearance. 2
Bearing (mm) (kN) al | Mt ooty | Load (min) (mm) N (N/um) (um) Mass B
Numbers () r | G | Ca w290 g | G . % | D [ Do | 1 | ko = JES
d|D|B|C|Bu|Sv|Ss min) | (min) | @ynamic) | (Static) | (<N) (Degree) " | Grease Qil min) | (max) | (max.) | max) | max) EL L M H EL L M H EL L M H | (approx.) <
*7908C 40 /62|12 — | — | — | — | 06 |03 15.9 1.7 8.40| 15 15.7 | 12.8 | 22 600 | 34 400 45 57 59.5 | 0.6 0.3 41 78 | 196 384 32 42 63 88 1 —3|—12|—22| 0.109
*7908CSN24 40|62 12| — | — | — | — | 06 | 0.3 | (15.9) |(11.7) 997| 15 | 15.7 | 12.8 | 29 500 | 44 800 45 57 | 595 | 0.6 0.3 40 81 | 215 432 35 47 72 | 101 1 —3|—12 | —22 | 0.096
*7908A5 40 /62 | 12| — | — | — | — | 06| 03| 150 1.2 8.90| 25 - 17.9 | 19700 | 29 500 45 57 | 59.5 | 0.6 0.3 68 | 113 | 291 572 81 97 | 139 | 182 | —1 -3 —9|—16| 0.110
*7908A5SN24 40/62|12| — | — | — | — | 06 | 0.3 | (15.0) |(11.2) |10.5 25 = 17.9 | 25500 | 38 300 45 57 59.5 | 0.6 0.3 71 121 327 655 92 | 111 161 213 | — 1 —3| —9|—16| 0.097
*40BNR19S 40 62|12 — | — | — | — | 06 |03 11.5 7.65 [10.8 18 10.4 | 14.3 | 27 500 | 39 300 45 57 59.5 | 0.6 0.3 49 | 145 | 277 - 38 57 74 - 0 —8|—16 - 0.105
*40BNR19H 40 /62|12 | — |22|7.0|/14| 06 | 0.3 | (11.5) | (7.65)| 7.10| 18 10.4 | 14.3 | 35300 | 55 000 45 57 59.5 | 0.6 0.3 49 | 158 | 310 = 43 66 86 = 0 —8|— 16 = 0.092
*40BNR19X 40 |1 62|12 |17 |22|7.0|/1.4| 06 | 0.3 | (11.5) | (7.65)| 7.10| 18 10.4 | 14.3 | 41 200 | 64 800 45 57 59.5 | 0.6 0.3 49 | 158 | 310 - 43 66 86 - 0 —8|—16 - 0.092
*40BER19S 40 62|12 — | — | — | — | 06 | 0.3 11.0 7.35 [12.8 25 - 17.9 | 23600 | 33 400 45 57 59.5 | 0.6 0.3 49 | 221 434 = 63 | 106 | 137 = 0 —8|—15 = 0.105
*40BER19H 40 /62|12 | — |22|70|/14| 06 | 0.3 | (11.0) | (7.35)| 8.65| 25 - 17.9 | 31 400 | 49100 45 57 59.5 | 0.6 0.3 49 | 246 | 494 - 71 123 | 160 - 0 —8|—15 - 0.092
*40BER19X 40 | 62 |12 |17 |2.2|7.0|/1.4| 06 | 0.3 | (11.0) | (7.35)| 8.65| 25 = 17.9 | 37 300 | 58 900 45 57 59.5 | 0.6 0.3 49 | 246 | 494 = 71 123 | 160 = 0 —8|—15 = 0.092
*40BNR29SV1V 40 /62|14 | — | — | — | —| 06|03 | 115 7.65 |10.8 18 | 104 | 15.3 | 27 500 - 45 57 | 595 | 0.6 0.3 49 | 145 | 277 - 38 57 74 - 0 —8|—16 - 0.120
*40BNR29HV1V 40|62 /14| — | — | — | — |06 | 03| (11.5) | (7.65)| 7.10| 18 10.4 | 15.3 | 35300 = 45 57 59.5 | 0.6 0.3 49 | 158 | 310 = 43 66 86 = 0 —8|—16 = 0.107
*40BNR29XV1V 40|62 /14| — | — | — | — | 06 | 03| (11.5) | (7.65)| 7.10| 18 | 10.4 | 15.3 | 41200 - 45 57 | 595 | 0.6 0.3 49 | 158 | 310 - 43 66 86 - 0 —8|—16 - 0.107
*40BER29SV1V 40 62|14 — | — | — | — | 06 | 0.3 11.0 7.35 [12.8 25 = 18.9 | 23 600 = 45 57 59.5 | 0.6 0.3 49 | 221 434 = 63 | 106 | 137 = 0 —8|—15 = 0.120
*40BER29HV1V 40|62 /14| — | — | — | — |06 | 03| (11.0) | (7.35)| 8.65| 25 - 18.9 | 31400 - 45 57 | 595 | 0.6 0.3 49 | 246 | 494 - 71 123 | 160 - 0 —8|—15 - 0.107
*40BER29XV1V 40/62 |14 | — | — | — | — | 06 | 0.3 | (11.0) | (7.35)| 8.65| 25 = 18.9 | 37 300 = 45 57 59.5 | 0.6 0.3 49 | 246 | 494 = 71 123 | 160 = 0 —8|—15 = 0.107
*7008C 40 68|15 | — | — | — | — | 1 0.6 | 21.6 15.9 10.6 15 15.4 | 14.7 | 21 300 | 32 500 46 62 63 1 0.5 58 | 114 | 291 594 39 51 77 | 110 | — 1 —6|—17|—30| 0.189
*7008CSN24 40 68 |15 | — | — | — | — | 1 0.6 | (21.6) |(15.9) |12.5 15 | 154 | 14.7 | 27 800 | 42 300 46 62 | 63 1 0.5 59 | 1283 | 325 676 | 43 58 89 | 128 | — 1 —6|—17|—30| 0.168
*7008A5 40 68|15 | — | — | — | — | 1 0.6 | 20.5 15.1 12.0 25 - 20.1 | 18600 | 27 800 46 62 63 1 0.5 92 | 203 | 424 864 95 | 127 | 167 | 223 | — 2 —-6|—12 | — 21 0.188
*7008A5SN24 40 68 |15 | — | — | — | — | 1 0.6 | (20.5) |(15.1) |14.2 25 = 20.1 | 24100 | 36 200 46 62 63 1 0.5 98 | 225 | 4883 998 | 108 | 147 | 195 | 262 | — 2 —6|—12 | —21 0.167
*7008A 4068 |15 | — | — | — | — | 1 0.6 19.7 14.6 9.15| 30 - 23.1 | 13900 | 18 600 46 62 63 1 0.5 49 | 219 | 463 768 | 101 168 | 221 267 0 —5|—10|—15| 0.191
*40BNR10S 40 68 |15 | — | — | — | — | 1 0.6 10.6 795 [11.5 18 10.7 | 16.2 | 26 000 | 37 100 46 62 63 1 0.5 49 | 114 | 216 = 44 60 77 = 0 —5|—11 = 0.204
*40BNR10H 4068 |16 | — [2.8/88 14| 1 0.6 | (10.6) | (7.95)| 7.50| 18 10.7 | 16.2 | 33400 | 51 900 46 62 63 1 0.5 49 | 122 | 240 - 49 68 89 - 0 -5 —11 - 0.193
*40BNR10X 40 68 | 15|20 |2.8(8.8|1.4| 1 0.6 | (10.6) | (7.95)| 7.50| 18 | 10.7 | 16.2 | 38900 | 61 200 46 62 | 63 1 0.5 49 | 122 | 240 = 49 68 89 = 0 —5|—11 = 0.193
*40BER10S 40 68 |15 | — | — | — | — | 1 0.6 10.1 7.65 [13.5 25 - 19.9 | 22300 | 31 500 46 62 63 1 0.5 49 | 252 | 510 - 72 | 128 | 167 - 0 —8|—15 - 0.204
*40BER10H 40 68 |15 | — |28(8.8 (1.4 | 1 0.6 | (10.1) | (7.65)| 9.10| 25 = 19.9 | 29700 | 46 300 46 62 | 63 1 0.5 49 | 282 | 583 = 81 148 | 195 = 0 —8|—15 = 0.193
*40BER10X 40 68 | 15|20 2888|141 0.6 | (10.1) | (7.65)| 9.10| 25 - 19.9 | 35200 | 55600 46 62 | 63 1 0.5 49 | 282 | 583 - 81 148 | 195 - 0 —8|—15 - 0.193
*40BNR20SV1V 40 68 |18 | — | — | — | — | 1 0.6 | 10.6 7.95 |11.5 18 | 10.7 | 17.7 | 26 000 = 46 62 | 63 1 0.5 49 | 114 | 216 = 44 60 77 = 0 —5|—11 = 0.242
*40BNR20HV1V 40 68 |18 | — | — | — | — | 1 0.6 | (10.6) | (7.95)| 7.50| 18 10.7 | 17.7 | 33 400 - 46 62 63 1 0.5 49 | 122 | 240 - 49 68 89 - 0 —-5|—11 - 0.231
*40BNR20XV1V 40 68 |18 — | — | — | — | 1 0.6 | (10.6) | (7.95)| 7.50| 18 | 10.7 | 17.7 | 38 900 = 46 62 | 63 1 0.5 49 | 122 | 240 = 49 68 89 = 0 —5|—11 = 0.231
*40BER20SV1V 40 68 |18 | — | — | — | — | 1 0.6 10.1 7.65 [13.5 25 - 21.4 | 22 300 - 46 62 63 1 0.5 49 | 252 | 510 - 72 | 128 | 167 - 0 —8|—15 - 0.242
*40BER20HV1V 40 68 |18 | — | — | — | — | 1 0.6 | (10.1) | (7.65)| 9.10| 25 = 21.4 | 29700 = 46 62 63 1 0.5 49 | 282 | 583 = 81 148 | 195 = 0 —8|—15 = 0.231
*40BER20XV1V 40 68 |18 | — | — | — | — | 1 0.6 | (10.1) | (7.65)| 9.10| 25 - 21.4 | 35200 - 46 62 63 1 0.5 49 | 282 | 583 - 81 148 | 195 - 0 —8|—15 - 0.231
7208C 40 /80 18| — | — | — | — |11 | 0.6 | 38.0 25.2 17.6 15 141 | 17.0 | 19200 | 29 200 47 73 75 1 0.6 98 | 202 | 501 985 44 60 90 | 125 | —5 |—13 | —29 | —47 | 0.366
7208CSN24 40|80 18| — | — | — | — | 1.1 | 0.6 | (38.0) |(25.2) |20.9 15 14.1 | 17.0 | 25000 | 38 000 47 73 75 1 0.6 104 | 223 | 570 [11833 50 69 | 104 | 147 | —5 |—13|—29 | —47 | 0.313
7208A5 4080 (18| — | — | — | — | 1.1 | 0.6 | 36.5 241 20.6 25 = 23.0 | 16 700 | 25 000 47 73 75 1 0.6 138 | 290 | 750 |{1490| 105 | 137 | 196 | 259 | — 4 —9|—20|—33| 0.362
7208A5SN24 40 /80 18| — | — | — | — | 1.1 | 0.6 | (36.5) |(24.1) |24.4 25 - 23.0 | 21700 | 32 500 47 73 75 1 0.6 151 326 | 864 |1734| 121 159 | 230 | 305 | — 4 —9|—20|—33| 0.309
7208A 40 /80 (18| — | — | — | — | 1.1 | 0.6 | 355 23.3 15.8 30 = 26.3 | 12500 | 16 700 47 73 75 1 0.6 49 | 438 | 721 | 1428 97 | 205 | 246 | 318 0|—10|—15|—25| 0.370
(") The bearings denoted by an asterisk (*) indicates the bearings which sealed bearings are available. Series 20 and 29 are exclusively for sealed bearings. Calculation of radial rigidity Table EL] L [M [ H Table DBD|DBB For additional information:
() A bearing with C values at column indicate a bearing which Spinshot I are available, and a bearing with BN,SN,SB  values at column indicate a Muitiply axial rigidity by factors intable A. - A "q5° |65 | 60 | 50 | 45 B Preloadfactor [1.36| 2 ¢ Dynamic equivalent load- -+ -+ -+ - P191
bearing which ROBUSTSHOT are available. Calculation of preload and axial rigidity 18° 45 Axial rigidity [ 1.48] 2 ) .
() Basic load rating values are reference values for ceramic ball bearings. fuﬁ&ﬁé’&’&"&ﬂ?&?ﬁ%ﬁf’ess. 25° 20 Radial rigidity | 1.54 | 2 ® Stafic equivalent load - -+ - coeeP198
() For permissible axial load, please refer to Page 199. For radial rigidity, multiply the value 30° 14 @ Spacer Dimensions and Nozzle Position - - P237
() For application of limiting speeds, please refer to Page 216. obtained in table A with factors in table B. @ Recommended Grease Quantities- - P257
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1. Angular Contact Ball Bearings Ced

Bore Diameter 45 mm
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79,70,72 series BNR19,29 series ROBUSTSHOT Spinshot™ [l o o o 3
BNR10,20 series BER19,29 series .S
BER10,20 series g
Boundary Dimensions (%) Basic Load Ratings () |Permissible Effective| Limiting Speeds (°) Abutment and Fillet Dimensions Preload (DB and DF Arrangement) | Axial Rigidity (DB and DF Arrangement) | Measured Axial Clearance. 2
Bearing (mm) (kN) al | Mt ooty | Load (min) (mm) N (N/um) (um) Mass B
Numbers () r | G | Ca w290 g | G . % | D [ Do | 1 | ko = JES
d|D|B|C|Bu|Sv|Ss min) | (min) | @ynamic) | (Static) | (<N) (Degree) " | Grease Qil min) | (max) | (max.) | max) | max) EL L M H EL L M H EL L M H | (approx.) <
*7909C 4568 12| — | — | — | — | 06 | 0.3 | 16.8 13.4 8.55| 15 | 16.0 | 13.6 | 20400 | 31 000 50 63 | 65.5 | 0.6 0.3 49 | 104 192 | 391 37 51 66 93 0 —-5|—11|—21 0.129
*7909CSN24 45|68 /12| — | — | — | — | 06 | 0.3 | (16.8) |(13.4) [10.1 15 | 16.0 | 13.6 | 26 600 | 40 400 50 63 | 655 | 0.6 0.3 49 | 111 211 | 440| 41 57 76 | 108 0 —5|—11|—21 0.115
*7909A5 4568 | 12| — | — | — | — | 06 | 0.3 | 159 12.7 9.95| 25 - 19.2 | 17 700 | 26 600 50 63 | 65.5 | 0.6 0.3 70 | 146 353| 676, 88 | 115 | 160 | 208 | — 1 —4,—10|—17 | 0.130
*7909A5SN24 45/68|12| — | — | — | — | 06 | 0.3 | (15.9) |(12.7) |11.8 25 = 19.2 | 23100 | 34 600 50 63 65.5 | 0.6 0.3 72 | 159 399 | 776 99 | 132 187 | 243 | — 1 —4|—10|—17| 0.116
*45BNR19S 4568 | 12| — | — | — | — | 06 | 0.3 | 121 8.70 |12.4 18 | 10.6 | 15.2 | 24 800 | 35400 50 63 | 65.5 | 0.6 0.3 49 | 153 298| — 41 63 82 - 0 —8|—16 - 0.125
*45BNR19H 45 /68|12 | — |22|7.0|/14| 06 | 0.3 | (12.1) | (8.70)| 8.10| 18 10.6 | 15.2 | 31 900 | 49 600 50 63 65.5 | 0.6 0.3 49 | 168 335 — 46 72 95 = 0 —8|— 16 = 0.111
*45BNR19X 45 /68 |12 |17 |22|70|/1.4| 06 | 0.3 | (12.1) | (8.70)| 8.10| 18 10.6 | 15.2 | 37 200 | 58 500 50 63 65.5 | 0.6 0.3 49 | 168 335| — 46 72 95 - 0 —8|—16 - 0.111
*45BER19S 45|68 | 12| — | — | — | — | 0.6 | 0.3 11.6 8.35 |14.6 25 = 19.2 | 21 300 | 30 100 50 63 65.5 | 0.6 0.3 49 | 237 473 | — 68 | 117 | 151 = 0 —8|—15 = 0.125
*45BER19H 45|68 |12 | — |22|7.0|/14| 06 | 0.3 | (11.6) | (8.35)| 9.85| 25 - 19.2 | 28 400 | 44 300 50 63 65.5 | 0.6 0.3 49 | 265 539 | — 76 | 136 | 177 - 0 —8|—15 - 0.111
*45BER19X 45|68 |12 |17 |22 |7.0(1.4| 06 | 0.3 | (11.6) | (8.35)| 9.85| 25 = 19.2 | 33700 | 53 100 50 63 65.5 | 0.6 0.3 49 | 265 539 — 76 | 136 | 177 = 0 —8|—15 = 0.111
*45BNR29SV1V 45,68 | 14| — | — | — | — | 06 | 0.3 | 12.1 8.70 |12.4 18 | 10.6 | 16.2 | 24 800 - 50 63 | 655 | 0.6 0.3 49 | 153 298| — 41 63 82 - 0 —8|—16 - 0.143
*45BNR29HV1V 45|68 /14| — | — | — | — | 06 | 03| (12.1) | (8.70)| 8.10| 18 10.6 | 16.2 | 31 900 = 50 63 65.5 | 0.6 0.3 49 | 168 335| — 46 72 95 = 0 —8|—16 = 0.128
*45BNR29XV1V 45|68 /14| — | — | — | — | 06 | 03| (12.1) | (8.70)| 8.10| 18 | 10.6 | 16.2 | 37 200 - 50 63 | 655 | 0.6 0.3 49 | 168 335 — 46 72 95 - 0 —8|—16 - 0.128
*45BER29SV1V 45 68|14 — | — | — | — | 06 | 0.3 11.6 8.35 |14.6 25 = 20.2 | 21 300 = 50 63 65.5 | 0.6 0.3 49 | 237 473 | — 68 | 117 | 151 = 0 —8|—15 = 0.143
*45BER29HV1V 45|68 /14| — | — | — | — | 06 | 03| (11.6) | (8.35)| 9.85| 25 - 20.2 | 28 400 - 50 63 | 655 | 0.6 0.3 49 | 265 539, — 76 | 136 | 177 - 0 —8|—15 - 0.128
*45BER29XV1V 45/68|14| — | — | — | — | 06 | 0.3 | (11.6) | (8.35)| 9.85| 25 = 20.2 | 33700 = 50 63 | 65.5 | 0.6 0.3 49 | 265 539 | — 76 | 136 | 177 = 0 —8|—15 = 0.128
*7009C 45 75|16 | — | — | — | — | 1 0.6 | 25.6 19.3 12.4 15 15.4 | 16.0 | 19200 | 29 200 51 69 70 1 0.5 80 | 144 338 | 695 45 57 84 | 120 | — 3 —8|—19|—33| 0.238
*7009CSN24 45 75|16 | — | — | — | — | 1 0.6 | (25.6) |(19.3) |14.7 15 | 154 | 16.0 | 25000 | 38 000 51 69 | 70 1 0.5 84 | 156 380| 794 | 51 66 97 | 140 | — 3 —8|—19|—33| 0.211
*7009A5 45 75|16 | — | — | — | — | 1 0.6 | 243 18.3 14.5 25 - 22.0 | 16 700 | 25 000 51 69 70 1 0.5 94 | 210 485 | 958 99 | 132 181 238 | —2 —6|—13 | —22| 0.250
*7009A5SN24 45 75|16 | — | — | — | — | 1 0.6 | (24.3) |(18.3) |17.2 25 = 22.0 | 21 700 | 32 500 51 69 70 1 0.5 99 | 233 5531107 | 113 | 158 | 212 | 280 | — 2 —6|—13|—22| 0.228
*7009A 45|75 |16 | — | — | — | — | 1 0.6 | 234 17.7 111 30 - 25.3 | 12500 | 16 700 51 69 70 1 0.5 49 | 227 48211178 | 105 | 176 | 231 324 0 —5|—10|—20| 0.241
*45BNR10E 45 75|16 | — | — | — | — | 1 0.6 1.7 9.00 |12.7 18 10.6 | 17.6 | 25000 | 35 700 51 69 70 1 0.5 49 | 114 218 | — 44 60 77 = 0 —5|—11 = 0.259
*45BNR10H 4575|116 | — [3.4/93 /14| 1 0.6 | (11.7) | (9.00)| 8.35| 18 10.6 | 17.6 | 30000 | 46 700 51 69 70 1 0.5 49 | 123 242 | — 50 69 89 - 0 -5 —11 - 0.246
*45BNR10X 45 | 75|16 |21 |3.4(9.3 (1.4 | 1 0.6 | (11.7) | (9.00)| 8.35| 18 | 10.6 | 17.6 | 35000 | 55 000 51 69 |70 1 0.5 49 | 123 242 | — 50 69 89 = 0 —5|—11 = 0.246
*45BER10E 45 75|16 | — | — | — | — | 1 0.6 1.2 8.60 |15.0 25 - 21.8 | 21 500 | 30 400 51 69 70 1 0.5 49 | 255 516 | — 73 | 129 | 168 - 0 —8|—15 - 0.259
*45BER10H 45 |75 |16 | — |3.4(93 (14| 1 0.6 | (11.2) | (8.60)|10.1 25 = 21.8 | 26 700 | 41 700 51 69 |70 1 0.5 49 | 285 590 — 82 | 150 | 197 = 0 —8|—15 = 0.246
*45BER10X 45 | 75|16 |21 |3.4(93 |14 1 0.6 | (11.2) | (8.60)|10.1 25 - 21.8 | 31 700 | 50 000 51 69 70 1 0.5 49 | 285 590| — 82 | 150 | 197 - 0 —8|—15 - 0.246
*45BNR20EV1V 45 |75 |19 | — | — | — | — | 1 06 | 11.7 9.00 |12.7 18 | 10.6 | 19.1 | 25 000 = 51 69 |70 1 0.5 49 | 114 218| — 44 60 77 = 0 —5|—11 = 0.305
*45BNR20HV1V 45 75|19 | — | — | — | — | 1 0.6 | (11.7) | (9.00)| 8.35| 18 10.6 | 19.1 | 30 000 - 51 69 70 1 0.5 49 | 123 242 | — 50 69 89 - 0 —-5|—11 - 0.291
*45BNR20XV1V 45 |75 |19 | — | — | — | — | 1 06 | (11.7) | (9.00)| 8.35| 18 | 10.6 | 19.1 | 35000 = 51 69 |70 1 0.5 49 | 123 242 — 50 69 89 = 0 —5|—11 = 0.291
*45BER20EV1V 45 75|19 | — | — | — | — | 1 0.6 1.2 8.60 |15.0 25 - 23.3 | 21 500 - 51 69 70 1 0.5 49 | 255 516 | — 73 | 129 | 168 - 0 —8|—15 - 0.305
*45BER20HV1V 45 75|19 | — | — | — | — | 1 0.6 | (11.2) | (8.60)|10.1 25 = 23.3 | 26 700 = 51 69 70 1 0.5 49 | 285 590 — 82 | 150 | 197 = 0 —8|—15 = 0.291
*45BER20XV1V 45 75|19 | — | — | — | — | 1 0.6 | (11.2) | (8.60)|10.1 25 - 23.3 | 31700 - 51 69 70 1 0.5 49 | 285 590| — 82 | 150 | 197 - 0 —8|—15 - 0.291
7209C 458 19| — | — | — | — | 11 | 0.6 | 43.0 28.8 19.6 15 142 | 18.2 | 17 700 | 27 000 52 78 | 80 1 0.6 123 | 254 534 |1 067 49 67 94 | 131 —7 |—16 | —30 | —49 | 0.406
7209CSN24 45/8 |19 | — | — | — | — | 1.1 | 0.6 | (43.0) |(28.8) |23.3 15 | 142 | 18.2 | 23100 | 35100 52 78 | 80 1 0.6 132 | 283 6081230 56 77 | 109 | 154 | —7 |—16|—30 | —49 | 0.341
7209A5 45|18 |19 | — | — | — | — | 11 | 06| 41.0 27.6 23.3 25 = 24.7 | 15400 | 23 100 52 78 | 80 1 0.6 169 | 333 875|1738| 115 | 147 | 212 | 281 —5|—10|—22 | — 36| 0.402
7209A5SN24 45/8 |19 | — | — | — | — | 1.1 | 0.6 | (41.0) |(27.6) |27.7 25 - 24.7 | 20000 | 30 000 52 78 | 80 1 0.6 186 | 377 |1011|(2026| 133 | 171 249 | 3380 | —5 |—10|—22 | —36 | 0.337
7209A 45|18 |19 | — | — | — | — | 1.1 | 0.6 | 395 26.7 18.0 30 = 28.3 | 11600 | 15400 52 78 | 80 1 0.6 49 | 450 |[1084|1905| 100 | 212 | 292 | 363 0|—10|—20|—30| 0.410
(") The bearings denoted by an asterisk (*) indicates the bearings which sealed bearings are available. Series 20 and 29 are exclusively for sealed bearings. Calculation of radial rigidity Table EL] L [M [ H Table DBD|DBB For additional information:
() A bearing with C values at column indicate a bearing which Spinshot I are available, and a bearing with BN,SN,SB  values at column indicate a Muitiply axial rigidity by factors intable A. - A "q5° |65 | 60 | 50 | 45 B Preloadfactor [1.36| 2 ¢ Dynamic equivalent load- -+ -+ -+ - P191
bearing which ROBUSTSHOT are available. Calculation of preload and axial rigidity 18° 45 Axial rigidity [ 1.48] 2 ) .
() Basic load rating values are reference values for ceramic ball bearings. fuﬁ&ﬁé’&’&"&ﬂ?&?ﬁ%ﬁf’ess. 25° 20 Radial rigidity | 1.54 | 2 ® Stafic equivalent load - -+ - coeeP198
() For permissible axial load, please refer to Page 199. For radial rigidity, multiply the value 30° 14 @ Spacer Dimensions and Nozzle Position - - P237
() For application of limiting speeds, please refer to Page 216. obtained in table A with factors in table B. @ Recommended Grease Quantities- - P257
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1. Angular Contact Ball Bearings Ced

Bore Diameter 50 mm
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79,70,72 series BNR19,29 series ROBUSTSHOT Spinshot™ [l o o o 3
BNR10,20 series BER19,29 series .S
BER10,20 series g
Boundary Dimensions (%) Basic Load Ratings () |Permissible Effective| Limiting Speeds (°) Abutment and Fillet Dimensions Preload (DB and DF Arrangement) | Axial Rigidity (DB and DF Arrangement) | Measured Axial Clearance. 2
Bearing (mm) (kN) al | Mt ooty | Load (min) (mm) N (N/um) (um) Mass B
Numbers () r | G | Ca w290 g | G . % | D [ Do | 1 | ko = JES
d|D|B|C|Bu|Sv|Ss min) | (min) | @ynamic) | (Static) | (<N) (Degree) " | Grease Qil min) | (max) | (max.) | max) | max) EL L M H EL L M H EL L M H | (approx.) <
*7910C 50 72|12 — | — | — | — | 06 | 0.3 17.7 15.0 9.45| 15 16.2 | 14.2 | 18 900 | 28 700 55 67 69.5 | 0.6 0.3 49 95 240| 499 40 51 78 | 111 0 —4|,—13|—24 | 0.130
*7910CSN24 5072 |/12| — | — | — | — |06 | 03| (17.7) |(15.0) [11.2 15 | 16.2 | 14.2 | 24600 | 37 400 55 67 | 695 | 0.6 0.3 49 | 100 266| 565| 44 58 89 | 129 0 —4|—13 | —24 | 0.114
*7910A5 50 72|12 — | — | — | — | 06 | 0.3 16.7 14.2 11.0 25 - 20.2 | 16 400 | 24 600 55 67 69.5 | 0.6 0.3 71 154 379 791 94 | 124 | 175 | 235 | — 1 —4,—10|—18 | 0.132
*7910A5SN24 50|72|12| — | — | — | — | 06 | 0.3 | (16.7) |(14.2) |13.1 25 = 20.2 | 21 400 | 32 000 55 67 69.5 | 0.6 0.3 74 | 168 430 911 | 107 | 143 | 204 | 276 | — 1 —4|—10|—18| 0.116
*50BNR19S 50 72|12 — | — | — | — | 06 | 03| 128 9.75 |13.9 18 | 10.7 | 15.9 | 23 000 | 32 800 55 67 | 69.5 | 0.6 0.3 49 | 162 319| — 44 68 89 - 0 —8|—16 - 0.127
*50BNR19H 50|72 |12 | — |22|7.0|/1.4| 06 | 0.3 | (12.8) | (9.75)| 9.10| 18 10.7 | 15.9 | 29600 | 46 000 55 67 69.5 | 0.6 0.3 49 | 177 359 — 49 78 | 103 = 0 —8|— 16 = 0.111
*50BNR19X 5072|1217 |22|7.0|/1.4| 06 | 0.3 | (12.8) | (9.75)| 9.10| 18 10.7 | 15.9 | 34500 | 54 100 55 67 69.5 | 0.6 0.3 49 | 177 359| — 49 78 | 103 - 0 —8|—16 - 0.111
*50BER19S 50/ 72|12| — | — | — | — | 0.6 | 0.3 12.2 9.35 |16.3 25 = 20.2 | 19700 | 27 900 55 67 69.5 | 0.6 0.3 49 | 253 511 = 73 | 128 | 166 = 0 —8|—15 = 0.127
*50BER19H 50|72 |12 | — |22|7.0|/14| 06 | 0.3 | (12.2) | (9.35)|11.0 25 - 20.2 | 26 300 | 41 000 55 67 69.5 | 0.6 0.3 49 | 283 584 | — 81 149 | 194 - 0 —8|—15 - 0.111
*50BER19X 50|72 |12 |17 |22 |7.0(1.4| 06 | 0.3 | (12.2) | (9.35)|11.0 25 = 20.2 | 31200 | 49 200 55 67 69.5 | 0.6 0.3 49 | 283 584 | — 81 149 | 194 = 0 —8|—15 = 0.111
*50BNR29SV1V 50 72|14 | — | — | — | — | 06| 03| 128 9.75 |13.9 18 | 10.7 | 16.9 | 23 000 - 55 67 | 695 | 0.6 0.3 49 | 162 319 — 44 68 89 - 0 —8|—16 - 0.144
*50BNR29HV1V 50|72 /14| — | — | — | — | 06 | 0.3 | (12.8) | (9.75)| 9.10| 18 10.7 | 16.9 | 29 600 = 55 67 69.5 | 0.6 0.3 49 | 177 359 | — 49 78 | 103 = 0 —8|—16 = 0.128
*50BNR29XV1V 50|72 |/14| — | — | — | — | 06 | 03| (12.8) | (9.75)| 9.10| 18 | 10.7 | 16.9 | 34 500 - 55 67 | 695 | 0.6 0.3 49 | 177 359 — 49 78 | 103 - 0 —8|—16 - 0.128
*50BER29SV1V 50 72|14 | — | — | — | — | 06 | 0.3 12.2 9.35 |16.3 25 = 21.2 | 19700 = 55 67 69.5 | 0.6 0.3 49 | 253 511 = 73 | 128 | 166 = 0 —8|—15 = 0.144
*50BER29HV1V 50|72 |/14| — | — | — | — |06 | 03| (12.2) | (9.35)|11.0 25 - 21.2 | 26 300 - 55 67 | 695 | 0.6 0.3 49 | 283 584 | — 81 149 | 194 - 0 —8|—15 - 0.128
*50BER29XV1V 50|/72|14 | — | — | — | — | 06 | 0.3 | (12.2) | (9.35)|11.0 25 = 21.2 | 31 200 = 55 67 69.5 | 0.6 0.3 49 | 283 584 | — 81 149 | 194 = 0 —8|—15 = 0.128
*7010C 50 80|16 | — | — | — | — | 1 0.6 | 27.3 21.9 13.9 15 15.7 | 16.7 | 17 700 | 27 000 56 74 | 75 1 0.5 70 | 152 388 | 791 46 63 95 | 135 | — 2 —8|—20|—34| 0.259
*7010CSN24 50 80|16 | — | — | — | — | 1 0.6 | (27.3) |(21.9) |16.5 15 | 15.7 | 16.7 | 23100 | 35 100 56 74 | 75 1 0.5 73 | 165 438 | 906 | 51 72 | 110 | 158 | — 2 —8|—20|—34| 0.228
*7010A5 50 80|16 | — | — | — | — | 1 0.6 | 25.8 20.8 16.2 25 - 23.2 | 15400 | 23100 56 74 |75 1 0.5 125 | 262 5801189 | 118 | 154 | 208 | 278 | — 3 —7|—14]1—24| 0.270
*7010A5SN24 50 80|16 | — | — | — | — | 1 0.6 | (25.8) |(20.8) |19.3 25 = 23.2 | 20 000 | 30 000 56 74 | 75 1 0.5 136 | 293 664 |1379| 135 | 179 | 244 | 327 | — 3 —7|—14|—24| 0.239
*7010A 50/ 80|16 | — | — | — | — | 1 0.6 | 24.8 20.1 12.5 30 - 26.8 | 11600 | 15400 56 74 | 75 1 0.5 49 | 243 52511299 | 113 | 194 | 256 | 360 0 —5|—10|—20| 0.262
*50BNR10E 50 80|16 | — | — | — | — | 1 06 | 122 9.90 |14.0 18 | 10.8 | 18.4 | 23 100 | 33 000 56 74 | 75 1 0.5 49 | 119 250| — a7 64 86 = 0 —5|—12 = 0.281
*50BNR10H 5080 |16 | — (3493 /14| 1 0.6 | (12.2) | (9.90)| 9.20| 18 10.8 | 18.4 | 27 700 | 43 100 56 74 | 75 1 0.5 49 | 128 280 — 52 74 | 100 - 0 —5|—12 - 0.266
*50BNR10X 50 80|16 |21 |34(93(1.4 |1 0.6 | (12.2) | (9.90)| 9.20| 18 | 10.8 | 18.4 | 32400 | 50 800 56 74 | 75 1 0.5 49 | 128 280 — 52 74 | 100 = 0 —5|—12 = 0.266
*50BER10E 50 80|16 | — | — | — | — | 1 0.6 11.6 9.50 |16.5 25 - 23.0 | 19900 | 28 000 56 74 | 75 1 0.5 49 | 270 552 | — 78 | 140 | 182 - 0 —8|—15 - 0.281
*50BER10H 50 80|16 | — |34(93(1.4| 1 06 | (11.6) | (9.50) |11.1 25 = 23.0 | 24 700 | 38 500 56 74 | 75 1 0.5 49 | 3083 633| — 87 | 162 | 213 = 0 —8|—15 = 0.266
*50BER10X 50 | 80|16 |21 |3.4(93|14 1 0.6 | (11.6) | (9.50)|11.1 25 - 23.0 | 29 300 | 46 200 56 74 | 75 1 0.5 49 | 303 633 | — 87 | 162 | 213 - 0 —8|—15 - 0.266
*50BNR20EV1V 50/ 80|19 | — | — | — | — | 1 06 | 122 9.90 |14.0 18 | 10.8 | 19.9 | 23100 = 56 74 | 75 1 0.5 49 | 119 250 — 47 64 86 = 0 —5|—12 = 0.330
*50BNR20HV1V 50 80|19 — | — | — | — | 1 0.6 | (12.2) | (9.90)| 9.20| 18 10.8 | 19.9 | 27 700 - 56 74 | 75 1 0.5 49 | 128 280| — 52 74 | 100 - 0 —5|—12 - 0.315
*50BNR20XV1V 50/ 80|19 | — | — | — | — | 1 0.6 | (12.2) | (9.90)| 9.20| 18 | 10.8 | 19.9 | 32 400 = 56 74 | 75 1 0.5 49 | 128 280 — 52 74 | 100 = 0 —5|—12 = 0.315
*50BER20EV1V 50 80|19 — | — | — | — | 1 06| 11.6 9.50 |16.5 25 - 24.5 | 19900 - 56 74 | 75 1 0.5 49 | 270 552 | — 78 | 140 | 182 - 0 —8|—15 - 0.330
*50BER20HV1V 50 80|19 — | — | — | — | 1 0.6 | (11.6) | (9.50)|11.1 25 = 24.5 | 24 700 = 56 74 | 75 1 0.5 49 | 303 633| — 87 | 162 | 213 = 0 —8|—15 = 0.315
*50BER20XV1V 50 80|19 — | — | — | — | 1 0.6 | (11.6) | (9.50)|11.1 25 - 24.5 | 29 300 - 56 74 | 75 1 0.5 49 | 303 633 | — 87 | 162 | 213 - 0 —8|—15 - 0.315
7210C 50 90 | 20| — | — | — | — |11 | 0.6 | 45.0 31.5 21.1 15 145 | 19.4 | 16 500 | 25 000 57 83 85 1 0.6 127 | 248 590 (1171 52 69 | 102 | 143 | —7 |—15 | —31 | — 50| 0.457
7210CSN24 5019020 — | — | — | — | 1.1 | 0.6 | (45.0) |(81.5) |25.0 15 | 145 | 19.4 | 20600 | 31 300 57 83 | 85 1 0.6 137 | 277 674 |1 351 60 80 | 119 | 167 | —7 |—15|—31|—50| 0.387
7210A5 509020 | — | — | — | — | 1.1 | 0.6 | 43.0 30.5 25.2 25 = 26.3 | 14 300 | 21 500 57 83 85 1 0.6 208 | 391 9891934 | 130 | 164 | 233 | 306 | —6 |—11 | —23 | —37 | 0.453
7210A5SN24 5019020 — | — | — | — | 1.1 | 0.6 | (43.0) |(30.5) |29.9 25 - 26.3 | 17900 | 26 900 57 83 | 85 1 0.6 231 | 445 |1145|2257| 150 | 191 274 | 361 | —6 |—11|—23 | —37 | 0.383
7210A 509020 | — | — | — | — | 11|06 | 415 29.3 19.4 30 = 30.2 | 10800 | 14 300 57 83 85 1 0.6 49 | 477 (1156|2038 | 105 | 227 | 314 | 390 0|—10|—20|— 30| 0.462
(") The bearings denoted by an asterisk (*) indicates the bearings which sealed bearings are available. Series 20 and 29 are exclusively for sealed bearings. Calculation of radial rigidity Table EL] L [M [ H Table DBD|DBB For additional information:
() A bearing with C values at column indicate a bearing which Spinshot I are available, and a bearing with BN,SN,SB  values at column indicate a Muitiply axial rigidity by factors intable A. - A "q5° |65 | 60 | 50 | 45 B Preloadfactor [1.36| 2 ¢ Dynamic equivalent load- -+ -+ -+ - P191
bearing which ROBUSTSHOT are available. Calculation of preload and axial rigidity 18° 45 Axial rigidity [ 1.48] 2 ) .
() Basic load rating values are reference values for ceramic ball bearings. fuﬁ&ﬁé’&’&"&ﬂ?&?ﬁ%ﬁf’ess. 25° 20 Radial rigidity | 1.54 | 2 ® Stafic equivalent load - -+ - coeeP198
() For permissible axial load, please refer to Page 199. For radial rigidity, multiply the value 30° 14 @ Spacer Dimensions and Nozzle Position - - P237
() For application of limiting speeds, please refer to Page 216. obtained in table A with factors in table B. @ Recommended Grease Quantities- - P257
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1. Angular Contact Ball Bearings

\ Part 4 \
Bore Diameter 55 mm
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79,70,72 series BNR19,29 series ROBUSTSHOT Spinshot™ [l o o o 3
BNR10,20 series BER19,29 series .S
BER10,20 series g
Boundary Dimensions () Basic Load Ratings () | Permissible Effective| Limiting Speeds (°) Abutment and Fillet Dimensions Preload (DB and DF Arrangement) | Axial Rigidity (DB and DF Arrangement) | Measured Axial Clearance. 2
Bearing (mm) (kN) M | ©OME | Eactor| Load (min-) (mm) (N) (N/m) (um) Mass B
Numbers () r rn Cr Cor | Load () angle fo (ir(’an%(;r ; da Da Dp ra I'o (k) >
d|D|B|C |Bn|Sv|Ss min) | (min) | @ynamic) | (Static) | (kN) (Degree) | Grease Qil (min) | (max) | (max.) | (max) | max.) EL L M H EL L M H EL L M H | (approx.) <
*7911C 56 80|13 — | — | — | — | 1 0.6 | 20.1 17.7 | 11.0| 15 | 16.3 | 155 | 17100 | 26 000 61 74 75 1 0.5 60 | 111 296 | 593 45 58 90 | 126 | —1 | —5 | —15| —26| 0.182
*7911CSN24 55 80|13 — | — | — | — | 1 0.6 | (20.1) | (17.7) | 13.0 | 15 | 16.3 | 15.5 | 22 300 | 33 800 61 74 75 1 0.5 61 119 331 675 50 66 | 104 | 147 | —1 | —5 | —15| —26| 0.163
*7911A5 55 80|13 — | — | — | — | 1 0.6 19.0 16.8 125 | 25 - 22.2 | 14900 | 22 300 61 74 75 1 0.5 99 | 196 454 | 917 | 113 | 144 | 198 | 264 | —2 | —5 | —11| —19| 0.184
*7911A5SN24 55 80|13| — | — | — | — | 1 0.6 | (19.0) | (16.8) | 14.8 | 25 = 22.2 | 19300 | 28 900 61 74 75 1 0.5 106 | 217 5171059 | 129 | 167 | 232 | 309 | —2 | —5 | —11 | —19| 0.165
*55BNR19E 55/ 80|13 — | — | — | — | 1 0.6 14.4 11.4 16.2 18 | 10.7 | 17.5 | 22 300 | 31 800 61 74 75 1 0.5 49 | 167 333| — 46 72 94 - 0| —8|—16 - 0.178
*55BNR19H 55| 80|13 | — (28| 75|14 |1 0.6 | (14.4) | (11.4) | 10.6 18 | 10.7 | 17.5 | 26 700 | 41 500 61 74 75 1 0.5 49 | 184 375 | — 51 82 | 109 = 0| —8|—16 = 0.158
*55BNR19X 55| 80|13 |18 (28| 75|14 1 0.6 | (14.4) | (11.4) | 10.6 18 | 10.7 | 17.5 | 31 200 | 48 900 61 74 75 1 0.5 49 | 184 375 | — 51 82 | 109 - 0| —8|—16 - 0.158
*55BER19E 55| 80|13 | — | — | — | — | 1 0.6 13.8 10.9 16.1 25 = 22.2 | 19200 | 27 000 61 74 75 1 0.5 49 | 264 538 — 76 | 136 | 176 = 0O —8|—15 = 0.178
*55BER19H 55| 80|13 | — (28| 75|14 |1 0.6 | (13.8) | (10.9) | 129 | 25 - 22.2 | 23800 | 37 100 61 74 75 1 0.5 49 | 296 615 | — 85 | 158 | 206 - 0| —8|—15 - 0.158
*55BER19X 55| 80|13 | 18 |28 | 75|14 | 1 0.6 | (13.8) | (10.9) | 12.9 | 25 = 22.2 | 28200 | 44 500 61 74 75 1 0.5 49 | 296 615 — 85 | 158 | 206 = 0| —8|—15 = 0.158
*55BNR29EV1V 55/ 80|16 | — | — | — | — | 1 06 | 144 114 | 16.2 | 18 | 10.7 | 19.0 | 22 300 - 61 74 75 1 0.5 49 | 167 333| — 46 72 94 - 0| —8|—16| — 0.213
*55BNR29HV1V 55/ 80|16 | — | — | — | — | 1 0.6 | (14.4) | (11.4) | 10.6 18 | 10.7 | 19.0 | 26 700 = 61 74 75 1 0.5 49 | 184 375| — 51 82 | 109 = 0| —8|—16 = 0.194
*55BNR29XV1V 55/ 80|16 | — | — | — | — | 1 0.6 | (14.4) | (11.4) | 10.6 | 18 | 10.7 | 19.0 | 31 200 - 61 74 75 1 0.5 49 | 184 375| — 51 82 | 109 - 0| —8|—16| — 0.194
*55BER29EV1V 55/ 80|16 | — | — | — | — | 1 0.6 13.8 10.9 16.1 25 = 23.7 | 19 200 = 61 74 75 1 0.5 49 | 264 538 | — 76 | 136 | 176 = 0| —8|—15 = 0.213
*55BER29HV1V 55/ 80|16 | — | — | — | — | 1 0.6 | (13.8) | (10.9) | 129 | 25 - 23.7 | 23 800 - 61 74 75 1 0.5 49 | 296 615| — 85 | 158 | 206 - 0| —8|—15| — 0.194
*55BER29XV1V 55/ 80|16 | — | — | — | — | 1 0.6 | (13.8) | (10.9) | 12.9 | 25 = 23.7 | 28 200 = 61 74 75 1 0.5 49 | 296 615 | — 85 | 158 | 206 = 0| —8|—15| — 0.194
*7011C 55/ 90|18 — | — | — | — |11 ] 06| 36.0 28.6 18.9 15 | 15,5 | 18.7 | 15900 | 24 200 62 83 85 1 0.6 95 | 200 479 | 971 51 69 | 102 | 144 | —4 | —11 | —24 | — 40| 0.380
*7011CSN24 55| 90/18 | — | — | — | — [ 1.1 | 0.6 | (36.0) | (28.6) | 22.4 15 | 15.5 | 18.7 | 20 700 | 31 500 62 83 85 1 0.6 100 | 221 54411118 58 80 | 119 | 169 | —4 | — 11| —24 | — 40| 0.332
*7011A5 55| 90|18 — | — | — | — |11 ] 06| 34.0 27.2 21.8 | 25 - 25.9 | 13800 | 20 700 62 83 85 1 0.6 157 | 345 804 |1552| 129 | 171 286 | 307 | —4 | —9 | —18 | —29| 0.383
*7011A5SN24 55| 90/18 | — | — | — | — | 1.1 | 0.6 | (84.0) | (27.2) | 25.8 | 25 = 25.9 | 18 000 | 26 900 62 83 85 1 0.6 172 | 391 9281807 | 148 | 199 | 277 | 362 | —4 | —9 | — 18| —29| 0.335
*7011A 55| 90|18 | — | — | — | — | 1.1 ] 0.6 | 325 26.3 16.6 | 30 - 29.9 | 10400 | 13 800 62 83 85 1 0.6 49 | 246 8871307 | 115 | 196 | 311 360 0| —5|—15|—20| 0.385
*55BNR10E 55 90|18 — | — | — | — |11 |06 | 151 12,5 | 17.8 | 18 | 10.8 | 20.6 | 20 700 | 29 600 62 83 85 1 0.6 49 | 121 305| — 49 67 95 = 0| —5|—14| — 0.414
*55BNR10H 55| 90| 18 | — | 4.3|10.0/1.4| 1.1 | 0.6 | (15.1) | (12.5) | 11.7 18 | 10.8 | 20.6 | 24 900 | 38 700 62 83 85 1 0.6 49 | 131 343 | — 54 77 | 111 - 0| —5|—14 - 0.393
*55BNR10X 55| 90| 18 | 23 | 4.3|10.0{1.4| 1.1 | 0.6 | (15.1) | (12.5) | 11.7 | 18 | 10.8 | 20.6 | 29 000 | 45 600 62 83 85 1 0.6 49 | 131 343 | — 54 77 | 111 = 0| —5|—14| — 0.393
*55BER10E 55|/ 90|18 | — | — | — | — | 1.1 | 0.6 14.4 120 | 21.0 | 25 - 25.7 | 17 800 | 25 200 62 83 85 1 0.6 49 | 356 725 — 81 160 | 208 - 0O|—10| — 18 - 0.414
*55BER10H 55| 90|18 | — | 4.3|10.0{1.4| 1.1 | 0.6 | (14.4) | (12.0) | 141 25 = 25.7 | 22 100 | 34 500 62 83 85 1 0.6 49 | 404 836 | — 90 | 186 | 244 = 0|—10|—18| — 0.393
*55BER10X 55| 90| 18 | 23 | 4.3|10.0{1.4 | 1.1 | 0.6 | (14.4) | (12.0) | 141 25 - 25.7 | 26 300 | 41 400 62 83 85 1 0.6 49 | 404 836 | — 90 | 186 | 244 - 0|—10|— 18 - 0.393
*55BNR20EV1V 55 90|22 — | — | — | — |11 |06 | 151 12,5 | 178 | 18 | 10.8 | 22.6 | 20 700 = 62 83 85 1 0.6 49 | 121 305| — 49 67 95 = 0| —5|—14| — 0.501
*55BNR20HV1V 55|90/ 22| — | — | — | —[11]06|(51)| (125) | 11.7 18 | 10.8 | 22.6 | 24 900 - 62 83 85 1 0.6 49 | 131 343 | — 54 77 | 111 - 0| —5|—14 - 0.480
*55BNR20XV1V 55/ 90/22| — | — | — | —[11]06|({51)| (125) | 11.7 | 18 | 10.8 | 22.6 | 29 000 = 62 83 85 1 0.6 49 | 131 343 | — 54 77 | 111 = 0| —5|—14| — 0.480
*55BER20EV1V 55| 90|22 — | — | — | — | 11|06 14.4 12.0 | 21.0 | 25 - 27.7 | 17 800 - 62 83 85 1 0.6 49 | 356 725 | — 81 160 | 208 - 0|—10|— 18 - 0.501
*55BER20HV1V 55| 90/22| — | — | — | — [ 1.1 ] 06| (14.4) | (12.0) | 141 25 = 27.7 | 22100 = 62 83 85 1 0.6 49 | 404 836 | — 90 | 186 | 244 = 0O|—10| — 18 = 0.480
*55BER20XV1V 55| 90/22| — | — | — | — [11]06 | (14.4) | (12.0) | 141 25 - 27.7 | 26 300 - 62 83 85 1 0.6 49 | 404 836 | — 90 | 186 | 244 - 0|—10|— 18 - 0.480
7211C 55 100( 21 | — | — | — | — | 1.5 55.5 40.0 | 27.6 15 | 145 | 20.9 | 14900 | 22 600 64 91 94 1.5 0.8 142 | 289 788 | 1 554 56 74 | 116 | 163 | —8 | —17| —38 | — 60| 0.601
7211CSN24 55100021 | — | — | — | — | 1.5 | 1 (55.5) | (40.0) | 32.8 | 15 | 14.5| 20.9 | 19400 | 29 500 64 91 94 1.5 0.8 155 | 323 906 | 1 802 64 86 | 136 | 191 —8 | —17|—388| —60| 0.502
7211A5 55/100/21 | — | — | — | — | 1.5 | 1 53.0 38.0 | 325 | 25 = 28.6 | 13000 | 19 400 64 91 94 1.5 0.8 248 | 491 (1206|2397 | 142 | 182 | 256 | 338 | —7 | —13| — 26| — 42| 0.596
7211A5SN24 55100021 | — | — | — | — | 1.5 | 1 (53.0) | (38.0) | 386 | 25 - 28.6 | 16 800 | 25 200 64 91 94 1.5 0.8 277 | 562 |1401/2804| 165 | 213 | 301 399 | —7 | —13| —26| —42| 0.497
7211A 55/100/ 21 | — | — | — | — | 1.5 | 1 51.0 37.0 | 25.0 | 30 = 32.9 | 9700 | 13 000 64 91 94 1.5 0.8 49 | 494 (1722|2635| 108 | 236 | 372 | 438 0|—10|—26| —35| 0.609
(") The bearings denoted by an asterisk (*) indicates the bearings which sealed bearings are available. Series 20 and 29 are exclusively for sealed bearings. Calculation of radial rigidity Table EL] L [M [ H Table DBD|DBB For additional information:
() A bearing with C values at column indicate a bearing which Spinshot I are available, and a bearing with BN,SN,SB  values at column indicate a Muitiply axial rigidity by factors intable A. - A "q5° |65 | 60 | 50 | 45 B Preloadfactor [1.36| 2 ¢ Dynamic equivalent load- -+ -+ -+ - P191
bearing which ROBUSTSHOT are available. Calculation of preload and axial rigidity 18° 45 Axial rigidity [ 1.48] 2 ) .
() Basic load rating values are reference values for ceramic ball bearings. fuﬁ&ﬁé’&’&"&ﬂ?&?ﬁ%ﬁf’ess. 25° 20 Radial rigidity | 1.54 | 2 ® Stafic equivalent load - -+ - coeeP198
(*) For permissible axial load, please refer to Page 199. For radial rigidity, multiply the value 30° 1.4 @ Spacer Dimensions and Nozzle Position - - P237

(°) For application of limiting speeds, please refer to Page 216.
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1. Angular Contact Ball Bearings Ced

Bore Diameter 60 mm
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79,70,72 series BNR19,29 series ROBUSTSHOT Spinshot™ [l o o o 3

BNR10,20 series BER19,29 series .S

BER10,20 series g

Boundary Dimensions () Basic Load Ratings () | Permissible Effective| Limiting Speeds (°) Abutment and Fillet Dimensions Preload (DB and DF Arrangement) | Axial Rigidity (DB and DF Arrangement) | Measured Axial Clearance. 2

Bearing (mm) (kN) A C;’:;f‘:t Factor| Load (min-) (mm) N) (N/um) (pm) “{'f;s s

Numbers () d|D|B|C |Bxn|Sv|Ss (mfn_) (n:iL_) (Dyri;m 9 (Sg‘fic) L‘(ﬁdN()) (Degree) fo (ﬁ;m) Grease Qil (nﬂ; ) (mD;( ) (mg t;_) (mrgx_) (m’:X_) EL L M H EL L M H EL L M H | (approx.) E’
*7912C 60 8|13 | — | — | — | — 0.6 | 20.4 18.7 | 115 | 15 | 16.5 | 16.2 | 15900 | 24 200 66 79 80 0.5 60 | 113 305| 581 46 60 93 | 128 -1 —5|—15|—25| 0.195
*7912CSN24 60 8|13| — | — | — | — 0.6 | (20.4) | (18.7) | 136 | 15 | 16.5 | 16.2 | 20 700 | 31 500 66 79 80 0.5 61 | 122 341 | 661 52 68 | 108 | 149 -1 —=5|—15|—25| 0.175
*7912A5 60 8|13 | — | — | — | — 0.6 | 19.2 17.7 | 18.0 | 25 — | 23.4 13800 | 20700 66 79 80 0.5 101 | 201 419 | 884 | 117 | 150 | 198 | 267 —2| —5|—10|—18| 0.198
*7912A5SN24 60 8|13 | — | — | — | — 0.6 | (19.2) | (17.7) | 15,5 | 25 — | 23.4 | 18 000 | 26 900 66 79 80 0.5 108 | 223 47711021| 133 | 173 | 231 | 313 —2| —5|—10|—18| 0.175
*60BNR19E 60 8|13 | — | — | — | — 06 | 14.6 12.0 | 171 18 | 10.7 | 18.3 | 20700 | 29 600 66 79 80 0.5 49 | 171 343 | — 47 74 97 - 0| —8|—16| — 0.190
*60BNR19H 60| 85|13 | — (28| 75|14 0.6 | (146) | (12.0) | 11.2 | 18 | 10.7 | 18.3 | 24900 | 38 700 66 79 80 0.5 49 | 189 388 — 53 86 | 113 = —8|—16| — 0.170
*60BNR19X 60| 85 13 |18 |28 |7.5|1.4 0.6 | (14.6) | (12.0) | 11.2 | 18 | 10.7 | 18.3 | 29 000 | 45 600 66 79 80 0.5 49 | 189 388 — 53 86 | 113 - —8|—16| — 0.170
*60BER19E 60 8|13| — | — | — | — 0.6 | 14.0 115 | 201 | 25 — | 23.4 | 17800 | 25200 66 79 80 0.5 49 | 272 557 — 78 | 141 | 183 = —8|—15| — 0.190
*60BER19H 60| 85|13 | — (28| 75|14 0.6 | (14.0) | (11.5) | 13.6 | 25 — | 23.4 22100 | 34 500 66 79 80 0.5 49 | 306 638| — 88 | 164 | 215 - —-8|—15| — 0.170
*60BER19X 60| 85/ 13 (18 |28 |7.5|1.4 0.6 | (14.0) | (11.5) | 13.6 | 25 — | 23.4 | 26 300 | 41 400 66 79 80 0.5 49 | 306 638| — 88 | 164 | 215 = —8|—15| — 0.170
*60BNR29EV1V 60 8|16 | — | — | — | — 0.6 | 14.6 12.0 | 171 18 | 10.7 | 19.8 | 20 700 - 66 79 80 0.5 49 | 171 343| — 47 74 97 - —8|—16| — 0.228
*60BNR29HV1V 60 8|16 | — | — | — | — 0.6 | (14.6) | (12.0) | 11.2 | 18 | 10.7 | 19.8 | 24 900 = 66 79 80 0.5 49 | 189 388 — 53 86 | 113 = —8|—16| — 0.208
*60BNR29XV1V 60 8|16 | — | — | — | — 0.6 | (14.6) | (12.0) | 11.2 | 18 | 10.7 | 19.8 | 29 000 - 66 79 80 0.5 49 | 189 388 — 53 86 | 113 - —8|—16| — 0.208
*60BER29EV1V 60 8|16 | — | — | — | — 0.6 | 14.0 115 | 201 | 25 — | 249 | 17 800 = 66 79 80 0.5 49 | 272 557| — 78 | 141 | 183 = —8|—15| — 0.228
*60BER29HV1V 60 8|16 | — | — | — | — 0.6 | (14.0) | (11.5) | 136 | 25 — | 249 22100 - 66 79 80 0.5 49 | 306 638| — 88 | 164 | 215 - —-8|—15| — 0.208
*60BER29XV1V 60 8|16 | — | — | — | — 0.6 | (14.0) | (11.5) | 13.6 | 25 24.9 | 26 300 66 79 80 0.5 49 | 306 638| — 88 | 164 | 215 —8|—15| — 0.208

0.6 | 37.0 305 | 199 | 156 | 15.7 | 19.4 | 14900 | 22 600 67 88 90 092| 53 70 | 110 | 157 -
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*7012C 60| 95|18 — | — | — | — A 0.6 96 | 189 526 |1 —10|—25|—42 0.405
*7012CSN24 60| 95|18 | — | — | — | — 1|06 | (87.0) | (30.5) | 23.6 | 15 | 15.7 | 19.4 | 19 400 | 29 500 67 88 0 0.6 102 | 208 598 | 1 259 60 80 | 128 | 184 = — 10| —25|—42 | 0.354
*7012A5 60| 95|18 — | — | — | — 1106 | 350 29.1 23.0 | 25 - 27.1 | 13000 | 19 400 67 88 90 0.6 162 | 359 78011549 | 134 | 179 | 241 317 - —17 | —28 | 0.408
*7012A5SN24 60| 9518 | — | — | — | — 1|06 |(8.0)| (29.1) | 27.3 | 25 = 27.1 | 16 800 | 25 200 67 88 20 0.6 178 | 407 900|1803| 155 | 209 | 283 | 373 = —9|—17|—28 | 0.357
*7012A 60| 95|18 | — | — | — | — 1106 | 335 28.1 176 | 30 - 314 9700 | 13 000 67 88 90 0.6 49 | 255 929 1371| 119 | 206 | 328 | 379 —-5|—15]—20 0.410
*60BNR10E 60| 9518 | — | — | — | — 1106 | 156 18.7 | 195 | 18 | 10.8 | 21.5 | 19400 | 27 700 67 88 0 0.6 49 | 126 348 | — 51 71 105 = —5|—15 = 0.443
*60BNR10H 60| 95/18 | — 43|10 |14 1106 | (15.6) | (13.7) | 12.8 18 | 10.8 | 21.5 | 23 300 | 36 200 67 88 90 0.6 49 | 136 393 — 57 82 123 - —5|—15 - 0.419
*60BNR10X 60| 95/ 18 | 23 (43|10 |14 | 1.1 | 0.6 | (15.6) | (18.7) | 12.8 | 18 | 10.8 | 21.5 | 27 100 | 42 600 67 88 20 0.6 49 | 136 393 | — 57 82 | 123 = —5|—15 = 0.419
*60BER10E 60| 95|18 | — | — | — | — 1106 15.0 13.1 229 | 25 - 26.9 | 16 700 | 23 500 67 88 90 0.6 49 | 378 75| — 85 | 172 | 224 - —10|— 18 - 0.443
*60BER10H 60| 95/ 18 | — (43|10 |14 |11 | 0.6 | (15.0) | (18.1) | 155 | 25 = 26.9 | 20 700 | 32 300 67 88 a0 0.6 49 | 429 894 | — 95 | 200 | 263 = — 10| — 18 = 0.419
*60BER10X 60| 95/ 18 | 23 (43|10 |14 |11 | 0.6 | (15.0) | (18.1) | 155 | 25 - 26.9 | 24 600 | 38 800 67 88 a0 0.6 49 | 429 894 | -— 95 | 200 | 263 - — 10| — 18 - 0.419
*60BNR20EV1V 60 95/ 22| — | — | — | — 1106 | 156 18.7 | 19.5| 18 | 10.8 | 23.5 | 19400 = 67 88 20 0.6 49 | 126 348 | — 51 71 105 = —5|—15 = 0.535
*60BNR20HV1V 60| 95/ 22| — | — | — | — 1|06 | (15.6) | (138.7) | 128 | 18 | 10.8 | 23.,5 | 23 300 - 67 88 a0 0.6 49 | 136 393| — 57 82 | 1283 - —5|—15 - 0.512
*60BNR20XV1V 60| 95/ 22| — | — | — | — 1|06 | (15.6) | (18.7) | 128 | 18 | 10.8 | 23,5 | 27 100 = 67 88 20 0.6 49 | 136 393 | — 57 82 | 123 = —5|—15 = 0.512
*60BER20EV1V 60| 95|22 | — | — | — | — 1106 15.0 13.1 229 | 25 - 28.9 | 16 700 - 67 88 0 0.6 49 | 378 775 — 85 | 172 | 224 - — 10| —18 - 0.535
*60BER20HV1V 60| 95/ 22| — | — | — | — 1|06 | (15.0) | (18.1) | 155 | 25 = 28.9 | 20 700 = 67 88 90 0.6 49 | 429 894 — 95 | 200 | 263 = — 10| — 18 = 0.512
*60BER20XV1V 60| 95/ 22| — | — | — | — 1|06 | (15.0) | (18.1) | 155 | 25 - 28.9 | 24 600 - 67 88 a0 1 0.6 49 | 429 894 | -— 95 | 200 | 263 - 0|—10| — 18 - 0.512
7212C 60 110/ 22 | — | — | — | — 5 67.5 49.0 | 34.0 15 | 144 | 22.4 | 13 600 | 20 600 69 101 104 1.5 0.8 190 | 397 928 | 1878 64 8 | 126 | 178 |—11 | —22 | —42 | —67 | 0.780
7212CSN24 60|110/22 | — | — | — | — | 15| 1 (67.5) | (49.0) | 40.6 15 | 14.4 | 22.4 | 17 700 | 26 900 69 101 104 1.5 0.8 210 | 449 |1069 |2 183 73 | 100 | 148 | 209 |— 11| —22 | —42 | — 67 0.644
7212A5 60|110/22 | — | — | — | — | 15| 1 64.0 47.0 | 40.0 | 25 = 30.8 | 11800 | 17 700 69 101 104 1.5 0.8 293 | 607 |1458 (2937 | 155 | 202 | 282 | 374 —8|—15|—29 | —47 | 0.773
7212A5SN24 60110/ 22 | — | — | — | — | 15| 1 (64.0) | (47.0) | 473 | 25 - 30.8 | 15300 | 23 000 69 101 104 1.5 0.8 331 698 | 1697|3441 181 237 | 332 | 441 —8|—15|—29 | —47 0.637
7212A 60|110/22 | — | — | — | — | 15| 1 62.0 455 | 30.5 | 30 = 35.5 8900 | 11 800 69 101 104 1.5 0.8 49 | 513 (1697|2743 | 112 | 246 | 380 | 456 0| —10|—25|—35| 0.789
(") The bearings denoted by an asterisk (*) indicates the bearings which sealed bearings are available. Series 20 and 29 are exclusively for sealed bearings. Calculation of radial rigidity Table EL] L [M [ H Table DBD|DBB For additional information:
(®) A bearing with C values at column indicate a bearing which Spinshot I are available, and a bearing with BN,SN,SB values at column indicate a Multiply axial rigidity by factors in table A. A 15 [ 65 | 60[50] 45 B Preload factor [ 1.36 | 2 @ Dynamic equivalent load -+« ++« -« P191
bearing which ROBUSTSHOT are available. Calculation of preload and axial rigidity 18° 45 Axialrigidity | 148 2 g i it ioad ce e ann s
(¢) Basic load rating values are reference values for ceramic ball bearings. m;|§°lmg'“%g‘t’(§‘ré’ﬁatgg?e58 25° 20 Radial rigidity |1.54| 2 Static e'qulvelllent load » P198
(*) For permissible axial load, please refer to Page 199. For oy Figidity, multiply the value 30° 14 @ Spacer Dimensions and Nozzle Position - - P237
() For application of limiting speeds, please refer to Page 216. obtained in table A with factors in table B. @ Recommended Grease Quantities- - P257
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1. Angular Contact Ball Bearings Ced

Bore Diameter 65 mm
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79,70,72 series BNR19,29 series ROBUSTSHOT Spinshot™ [l o o o 3

BNR10,20 series BER19,29 series .S

BER10,20 series g

Boundary Dimensions () Basic Load Ratings () | Permissible Effective| Limiting Speeds (°) Abutment and Fillet Dimensions Preload (DB and DF Arrangement) | Axial Rigidity (DB and DF Arrangement) | Measured Axial Clearance. 2

Bearing (mm) (kN) A C;’:;f‘:t Factor| Load (min-) (mm) N) (N/um) (pm) “{'f;s s

Numbers () d|D|B|C |Bxn|Sv|Ss (mfn_) (n:iL_) (Dyri;m 9 (Sg‘fic) L‘(ﬁdN()) (Degree) fo (ﬁ;m) Grease Qil (nﬂ; ) (mD;( ) (mg t;_) (mrgx_) (m’:X_) EL L M H EL L M H EL L M H | (approx.) E’
*7913C 65, 90|13 | — | — | — | — 06| 21.2 205 | 125 | 15 | 16.7 | 16.9 | 14900 | 22 600 7 84 85 0.5 74 | 151 348 | 690| 53 71 104 | 145 -2 —7|—16|—27| 0.208
*7913CSN24 65| 90|13 | — | — | — | — 0.6 | (21.2) | (20.5) | 14.8 | 15 | 16.7 | 16.9 | 19 400 | 29 500 71 84 85 0.5 76 | 164 391 787| 59 81 | 120 | 169 —2| —7|—16|—27| 0.186
*7913A5 65, 90|13 | — | — | — | — 0.6 | 20.0 194 | 142 | 25 — | 24.6 | 13000 | 19 400 7 84 85 0.5 104 | 212 500| 948| 124 | 161 | 223 | 288 —2| —5|—11|—18| 0.211
*7913A5SN24 65| 90|13 | — | — | — | — 0.6 | (20.0) | (19.4) | 16.8 | 25 — | 24.6 | 16 800 | 25 200 71 84 85 0.5 112 | 235 57211096 | 142 | 186 | 261 | 338 —2| —5|—11|—18| 0.189
*65BNR19E 65, 90|13 | — | — | — | — 06| 152 13.2 | 18.7 | 18 | 10.8 | 19.1 | 19400 | 27 700 71 84 85 0.5 49 | 179 364 — 50 80 | 105 - 0| —8|—16| — 0.204
*65BNR19H 65| 90|13 | — |28 | 75|14 0.6 | (15.2) | (13.2) | 123 | 18 | 10.8 | 19.1 | 23 300 | 36 200 71 84 85 0.5 49 | 198 412 — 56 92 | 122 = —8|—16| — 0.181
*65BNR19X 65| 90| 13 | 18 |28 | 7.5|1.4 0.6 | (15.2) | (13.2) | 123 | 18 | 10.8 | 19.1 | 27 100 | 42 600 71 84 85 0.5 49 | 198 412 — 56 92 | 122 - —8|—16| — 0.181
*65BER19E 65| 90|13 | — | — | — | — 0.6 | 145 126 | 221 | 25 — | 24.6 | 16 700 | 23 500 71 84 85 0.5 49 | 288 595| — 83 | 152 | 198 = —8|—15| — 0.204
*65BER19H 65| 90|13 | — (28| 75|14 0.6 | (14.5) | (12.6) | 149 | 25 — | 24.6 | 20700 | 32 300 71 84 85 0.5 49 | 324 683 | — 93 | 177 | 2832 - —-8|—15| — 0.181
*65BER19X 65| 90| 13 (18 |28 | 7.5|1.4 0.6 | (145) | (12.6) | 149 | 25 — | 24.6 | 24 600 | 38 800 71 84 85 0.5 49 | 324 683 | — 93 | 177 | 232 = —8|—15| — 0.181
*65BNR29EV1V 65,9016 | — | — | — | — 0.6 | 152 13.2 | 18.7 | 18 | 10.8 | 20.6 | 19 400 - 71 84 85 0.5 49 | 179 364 — 50 80 | 105 - —8|—16| — 0.245
*65BNR29HV1V 659016 | — | — | — | — 0.6 | (15.2) | (13.2) | 12.3 | 18 | 10.8 | 20.6 | 23 300 = 71 84 85 0.5 49 | 198 412 — 56 92 | 122 = —8|—16| — 0.223
*65BNR29XV1V 659016 | — | — | — | — 0.6 | (15.2) | (13.2) | 123 | 18 | 10.8 | 20.6 | 27 100 - 71 84 85 0.5 49 | 198 412 — 56 92 | 122 - —8|—16| — 0.223
*65BER29EV1V 65| 90 16 | — | — | — | — 0.6 | 145 126 | 221 | 25 — | 26.1 | 16700 = 71 84 85 0.5 49 | 288 595 — 83 | 152 | 198 = —8|—15| — 0.245
*65BER29HV1V 65,90 16 | — | — | — | — 0.6 | (14.5) | (12.6) | 149 | 25 — | 26.1 20700 - 71 84 85 0.5 49 | 324 683 | — 93 | 177 | 232 - —-8|—15| — 0.223
*65BER29XV1V 65|90/ 16 | — | — | — | — 0.6 | (14.5) | (12.6) | 149 | 25 26.1 | 24 600 71 84 85 0.5 49 | 324 683 93 | 177 | 232 —8|—15| — 0.223

0.6 | 39.0 345 | 220 | 15 | 159 | 20.0 | 14000 | 21 300 72 93 95 0.6 | 130 | 260 53711062 | 64 85 | 117 | 163 -
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*7013C 6510018 | — | — | — | — A —13|—24 | — 39 0.435
*7013CSN24 65 10018 | — | — | — | — 1| 0.6 | (89.0) | (34.5) | 26.1 15 | 15.9 | 20.0 | 18 200 | 27 700 72 93 95 0.6 141 | 290 612 |1 224 73 98 | 136 | 191 = —13|—24|—39 | 0.379
*7013A5 6510018 | — | — | — | — 1106 | 37.0 325 | 254 | 25 - 28.2 | 12200 | 18 200 72 93 95 0.6 209 | 386 9151781 | 157 | 196 | 272 | 356 - —18 | — 29 0.455
*7013A5SN24 65 10018 | — | — | — | — 1|06 |(87.0) | (325) | 30.2 | 25 — 128.2 | 15800 | 23 700 72 93 95 0.6 232 | 439 (1059|2077 | 182 | 229 | 320 | 420 = —9|—18|—29| 0.399
*7013A 6510018 | — | — | — | — 1106 | 355 315 19.5 | 30 - 32.8 9100 | 12 200 72 93 95 0.6 49 | 272 (10121498 | 127 | 225 | 360 | 418 —-5|—15]—20 0.441
*65BNR10E 65 10018 | — | — | — | — 1106 16.2 14.8 | 21.1 18 | 10.9 | 22.3 | 18 200 | 26 000 72 93 95 0.6 49 | 130 367 | — 54 76 | 113 = —5|—15 = 0.472
*65BNR10H 65 (100| 18 | — [ 4.0|104|1.4 1106 | (16.2) | (14.8) | 13.9 18 | 10.9 | 22.3 | 21 900 | 34 000 72 93 95 0.6 49 | 141 415, — 60 87 | 131 - —5|—15 - 0.447
*65BNR10X 65 |100| 18 | 23 | 4.0 [10.4{1.4| 1.1 | 0.6 | (16.2) | (14.8) | 139 | 18 | 10.9 | 22.3 | 25500 | 40 000 72 93 95 0.6 49 | 141 415 — 60 87 | 131 = —5|—15 = 0.447
*65BER10E 6510018 | — | — | — | — 1106 15.5 14.2 249 | 25 - 28.0 | 15700 | 22 100 72 93 95 0.6 49 | 399 824 | — 89 | 184 | 240 - —10|— 18 - 0.472
*65BER10H 65 |100| 18 | — | 4.0(104|1.4| 1.1 | 0.6 | (15.5) | (14.2) | 16.8 | 25 — | 28.0 | 19400 | 30400 72 93 95 0.6 49 | 454 952 | — 100 | 215 | 282 = —10 | — 18 = 0.447
*65BER10X 65 [100| 18 | 23 | 4.0 |10.4| 1.4 1|06 | (155) | (142) | 16.8 | 25 - 28.0 | 23100 | 36 400 72 93 95 0.6 49 | 454 952 | — 100 | 215 | 282 - — 10| — 18 - 0.447
*65BNR20EV1V 65100022 | — | — | — | — 1106 | 16.2 14.8 | 211 18 | 10.9 | 24.3 | 18 200 = 72 93 95 0.6 49 | 130 367 — 54 76 | 113 = —5|—15 = 0.570
*65BNR20HV1V 65 10022 | — | — | — | — 1|06 | (16.2) | (14.8) | 13.9 18 | 10.9 | 24.3 | 21 900 - 72 93 95 0.6 49 | 141 415| — 60 87 | 131 - —5|—15 - 0.545
*65BNR20XV1V 6510022 | — | — | — | — 1106 | (16.2) | (14.8) | 13.9 | 18 | 10.9 | 24.3 | 25500 = 72 93 95 0.6 49 | 141 415 — 60 87 | 131 = —5|—15 = 0.545
*65BER20EV1V 65 10022 | — | — | — | — 1106 15.5 14.2 249 | 25 - 30.0 | 15700 - 72 93 95 0.6 49 | 399 824 | — 89 | 184 | 240 - — 10| —18 - 0.570
*65BER20HV1V 65 10022 | — | — | — | — 1|06 | (155) | (14.2) | 16.8 | 25 = 30.0 | 19400 = 72 93 95 0.6 49 | 454 952 | — 100 | 215 | 282 = — 10| — 18 = 0.545
*65BER20XV1V 65 10022 | — | — | — | — 1|06 | (155) | (14.2) | 16.8 | 25 - 30.0 | 23100 - 72 93 95 1 0.6 49 | 454 952 | — 100 | 215 | 282 - 0|—10| — 18 - 0.545
7213C 65 120/ 23 | — | — | — | — 5 77.0 58.5 | 40.0 15 | 14.6 | 23.9 | 12500 | 19 000 74 111 114 1.5 0.8 219 | 448 |1069 |2 175 71 95 | 141 200 | —12|—23|—44 | — 70 1.01
7213CSN24 65120/ 23| — | — | — | — | 1.5 | 1 (77.0) | (58.5) | 47.5 15 | 14.6 | 23.9 | 16 300 | 24 700 74 111 114 1.5 0.8 243 | 509 | 1235|2533 82 | 111 165 | 235 |—12 | —23 | —44 | — 70 0.842
7213A5 65120123 | — | — | — | — | 15| 1 73.0 56.0 | 46.5 | 25 = 33.1 | 10900 | 16 300 74 111 114 1.5 0.8 357 | 657 |1664 (3307 | 177 | 221 314 | 414 —9|—15|—30|—48 1.00
7213A5SN24 65120/ 23| — | — | — | — | 15| 1 (73.0) | (56.0) | 55.4 | 25 - 33.1 | 14100 | 21 100 74 111 114 1.5 0.8 405 | 755 [1941|3877| 207 | 259 | 370 | 489 —9|—15|—30|—48| 0.832
7213A 65120123 | — | — | — | — | 15| 1 70.5 54.0 | 36.0 | 30 = 38.2 8200 | 10 900 74 111 114 1.5 0.8 49 | 553 |1851(2998| 120 | 269 | 416 | 499 0 —10|—25|— 35 1.02
(") The bearings denoted by an asterisk (*) indicates the bearings which sealed bearings are available. Series 20 and 29 are exclusively for sealed bearings. Calculation of radial rigidity Table EL] L [M [ H Table DBD|DBB For additional information:
(®) A bearing with C values at column indicate a bearing which Spinshot I are available, and a bearing with BN,SN,SB values at column indicate a Multiply axial rigidity by factors in table A. A 15 [ 65 | 60 [50] 45 B Preload factor [ 1.36 | 2 @ Dynamic equivalent load -+« ++« -« P191
bearing which ROBUSTSHOT are available. Calculation of preload and axial rigidity 18° 45 Axialrigidity | 148 2 g ot it ioad ceenennnn
(%) Basic load rating values are reference values for ceramic ball bearings. m;|§°lmg'“%g‘t’(§‘ré’ﬁatgg?e58 25° 20 Radial rigidity [1.54] 2 Static equivalent load JrreP1os
(*) For permissible axial load, please refer to Page 199. For radial rigidity, multiply the value 30° 1.4 @ Spacer Dimensions and Nozzle Position - - P237
() For application of limiting speeds, please refer to Page 216. obtained in table A with factors in table B. @ Recommended Grease Quantities- - P257
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1. Angular Contact Ball Bearings

\ Part 4 \
Bore Diameter 70 mm
B B SN B
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79,70,72 series BNR19,29 series ROBUSTSHOT Spinshot™ [l o o o 3
BNR10,20 series BER19,29 series .S
BER10,20 series g
Boundary Dimensions () Basic Load Ratings () | Permissible Effective| Limiting Speeds (°) Abutment and Fillet Dimensions Preload (DB and DF Arrangement) | Axial Rigidity (DB and DF Arrangement) | Measured Axial Clearance. 2
Bearing (mm) (kN) hxl | oMt | Eacor | Load (min-) (mm) N) (N/um) (pm) Mass B
Numbers () r rn Cr Cor | Load () angle fo (ir(’an%(;r ; da Da Dy Ia o (kg >
d|D|B|C |Bxn|Sv|Ss min) | (min) | @ynamic) | (Static) | (kN) (Degree) | Grease Qil min) | (max) | (max.) | max) | max) EL L M H EL L M H EL L M H | (approx.) <
*7914C 70/100|16 | — | — | — | — | 1 0.6 | 29.5 27.8 | 173 | 15 | 16.4 | 19.4 | 13600 | 20 600 76 94 95 | 1 0.5 101 205| 503 |1004| 59 79 | 119 | 168 | —4 | —10| — 22| — 36| 0.338
*7914CSN24 70100 16 | — | — | — | — | 1 0.6 | (29.5) | (27.8) | 20.5 | 15 | 16.4 | 19.4 | 17 700 | 26 900 76 94 95 | 1 0.5 108 227 | 571|1155| 67 91 138 | 196 | —4 | —10| —22 | — 36| 0.301
*7914A5 70/100|16 | — | — | — | — | 1 0.6 | 27.9 26.3 | 20.3 | 25 - 27.8 | 11800 | 17 700 76 94 95 1 0.5 137 298| 676|/1404| 138 | 182 | 248 | 334 | —3 | —7 | — 14| — 24| 0.341
*7914A5SN24 7010016 | — | — | — | — | 1 0.6 | (27.9) | (26.3) | 24.1 25 = 27.8 | 15300 | 23 000 76 94 95 1 0.5 150 336 | 777|1633| 158 | 212 | 291 392 | —83 | —7 |—14 | —24| 0.304
*70BNR19E 70/100|16 | — | — | — | — | 1 06 | 213 18.1 26.1 18 | 10.8 | 21.8 | 17 700 | 25 200 76 94 95 1 0.5 49 181 367 | — 51 80 | 105 - 0| —8|—16 - 0.328
*70BNR19H 70 |100| 16 | — | 3.1 | 93|14 | 1 0.6 | (21.3) | (18.1) | 17.1 18 | 10.8 | 21.8 | 21 200 | 33 000 76 94 95 1 0.5 49 200 415| — 57 93 | 122 = 0| —8|—16 = 0.292
*70BNR19X 70 (100 16 | 21 | 3.1 | 93|14 | 1 0.6 | (21.3) | (18.1) | 171 18 | 10.8 | 21.8 | 24 800 | 38 900 76 94 95 1 0.5 49 200| 415 -— 57 93 | 122 - 0| —8|—16 - 0.292
*70BER19E 70 /10016 | — | — | — | — | 1 0.6 | 204 17.3 | 305 | 25 = 27.8 | 15200 | 21 500 76 94 95 1 0.5 49 292 | 604| -— 84 | 154 | 201 = 0| —8|—15 = 0.328
*70BER19H 70 |100| 16 | — | 3.1 93|14 | 1 0.6 | (20.4) | (17.3) | 20.7 | 25 - 27.8 | 18 900 | 29 500 76 94 95 1 0.5 49 329| 693 -— 94 | 180 | 235 - 0| —8|—15 - 0.292
*70BER19X 70 (100| 16 | 21 | 3.1 9.3(1.4 | 1 0.6 | (20.4) | (17.3) | 20.7 | 25 = 27.8 | 22 400 | 35 300 76 94 95 1 0.5 49 329 | 693| -— 94 | 180 | 235 = 0| —8|—15 = 0.292
*70BNR29EV1V 70(100 19 | — | — | — | — | 1 06 | 21.3 18.1 26.1 18 | 10.8 | 23.3 | 17700 - 76 94 95 | 1 0.5 49 181 | 367| — 51 80 | 105 - oO| —8|—16| — 0.381
*70BNR29HV1V 70/100(19 | — | — | — | — | 1 0.6 | (21.3) | (18.1) | 171 18 | 10.8 | 23.3 | 21 200 = 76 94 95 1 0.5 49 200| 415 -— 57 93 | 122 = 0| —8|—16 = 0.344
*70BNR29XV1V 70(100 19 | — | — | — | — | 1 0.6 | (21.3) | (18.1) | 171 18 | 10.8 | 23.3 | 24 800 - 76 94 95 | 1 0.5 49 200 415| -— 57 93 | 122 - oO| —8|—16| — 0.344
*70BER29EV1V 7010019 | — | — | — | — | 1 0.6 | 20.4 17.3 | 30.5 | 25 = 29.3 | 15200 = 76 94 95 1 0.5 49 292| 604 | -— 84 | 154 | 201 = 0| —8|—15 = 0.381
*70BER29HV1V 70(100 19 | — | — | — | — | 1 0.6 | (20.4) | (17.3) | 20.7 | 25 — | 29.3 | 18900 - 76 94 95 | 1 0.5 49 329 | 693| — 94 | 180 | 235 - oO|—8|—15| — 0.344
*70BER29XV1V 70/100(19 | — | — | — | — | 1 0.6 | (20.4) | (17.3) | 20.7 | 25 = 29.3 | 22 400 = 76 94 95 1 0.5 49 329| 693 — 94 | 180 | 235 = 0| —8|—15 = 0.344
*7014C 70110/ 20 | — | — | — | — | 1.1 | 0.6 | 49.0 43.0 | 26.8 15 | 15.7 | 22.1 | 12800 | 19 500 77 103 | 105 1 0.6 148 285| 7321|1460 68 89 | 185 | 190 | —7 | —14| — 30| — 48| 0.606
*7014CSN24 70 |110| 20| — | — | — | — | 1.1 | 0.6 | (49.0) | (43.0) | 31.8 15 | 15.7 | 22.1 | 16 700 | 25 400 77 103 | 105 1 0.6 161 319 | 839 |1692 78 | 103 | 158 | 222 | —7 | —14| —30| — 48| 0.525
*7014A5 7011020 | — | — | — | — | 1.1 | 0.6 | 465 41.0 | 32.0 | 25 - 31.0 | 11200 | 16 700 77 103 | 105 1 0.6 255 500110802196 | 172 | 220 | 294 | 391 -6 |—11] —20| —33| 0.625
*7014A5SN24 7011020 | — | — | — | — | 1.1 | 0.6 | (46.5) | (41.0) | 38.0 | 25 = 31.0 | 14 500 | 21 700 77 103 | 105 1 0.6 285 5721252 |2566| 200 | 257 | 346 | 461 —6 | —11| —20| —33| 0.544
*7014A 70110/ 20 | — | — | — | — | 1.1 | 0.6 | 45.0 395 | 246 | 30 - 36.0 8400 | 11 200 77 103 | 105 1 0.6 49 278110382106 130 | 231 370 | 482 0| —5|—15|—25| 0.613
*70BNR10E 7011020 | — | — | — | — | 1.1 | 06 | 223 19.8 | 28.6 18 | 10.9 | 24.5 | 16 700 | 23 800 77 103 | 105 1 0.6 49 235| 509 -— 53 93 | 126 = 0| —10| —20 = 0.645
*70BNR10H 70 |[110| 20 | — | 4.0(11.6/1.4| 1.1 | 0.6 | (22.3) | (19.8) | 18.8 18 | 10.9 | 24.5 | 20 000 | 31 200 77 103 | 105 1 0.6 49 262 | 582 | -— 60 | 108 | 147 - 0|—10|—20 - 0.605
*70BNR10X 70 110/ 20 | 25 | 4.0 [11.6/1.4| 1.1 | 0.6 | (22.3) | (19.8) | 18.8 | 18 | 10.9 | 24.5 | 23 400 | 36 700 77 103 | 105 | 1 0.6 49 262 | 582| — 60 | 108 | 147 = 0|—10|—20 = 0.605
*70BER10E 70110/ 20 | — | — | — | — | 1.1 | 0.6 | 213 189 | 33,5 | 25 - 30.8 | 14 400 | 20 300 77 103 | 105 1 0.6 49 396 | 815| -— 89 | 181 236 - 0|—10|—18 - 0.645
*70BER10H 70 110/ 20 | — | 4.0 (11.6/1.4| 1.1 | 0.6 | (21.3) | (18.9) | 22.6 | 25 — | 30.8 | 17 800 | 27 800 77 103 | 105 | 1 0.6 49 451 | 942 | — 100 | 212 | 278 = 0|—10|—18 = 0.605
*70BER10X 70 |[110| 20 | 25 | 4.0 (11.6/1.4| 1.1 | 0.6 | (21.3) | (18.9) | 22.6 | 25 - 30.8 | 21 200 | 33 400 77 103 | 105 1 0.6 49 451 942 | — 100 | 212 | 278 - 0|—10|—18 - 0.605
*70BNR20EV1V 70(110|/24 | — | — | — | — | 1.1 | 06 | 223 19.8 | 28.6 | 18 | 10.9 | 26.5 | 16 700 = 77 103 | 105 | 1 0.6 49 235| 509| — 53 93 | 126 = 0|—10|—20 = 0.764
*70BNR20HV1V 70|110|24 | — | — | — | — | 1.1 ] 0.6 | (22.3) | (19.8) | 18.8 18 | 10.9 | 26.5 | 20 000 - 77 103 | 105 1 0.6 49 262| 582 -— 60 | 108 | 147 - 0|—10|—20 - 0.724
*70BNR20XV1V 70 (11024 | — | — | — | — | 1.1 | 06 | (22.3) | (19.8) | 18.8 | 18 | 10.9 | 26.5 | 23 400 = 77 103 | 105 | 1 0.6 49 262 | 582| — 60 | 108 | 147 = 0|—10|—20 = 0.724
*70BER20EV1V 7011024 | — | — | — | — |11 ] 06 | 213 18.9 | 33,5 | 25 - 32.8 | 14 400 - 77 103 | 105 1 0.6 49 396| 815 — 89 | 181 236 - 0|—10|—18 - 0.764
*70BER20HV1V 70(|110|24 | — | — | — | — | 1.1 ] 0.6 | (21.3) | (18.9) | 22.6 | 25 = 32.8 | 17 800 = 77 103 | 105 1 0.6 49 451 942 | — 100 | 212 | 278 = 0|—10|—18 = 0.724
*70BER20XV1V 70|110|24 | — | — | — | — | 1.1 ] 0.6 | (21.3) | (18.9) | 22,6 | 25 - 32.8 | 21 200 - 77 103 | 105 1 0.6 49 451 942 | — 100 | 212 | 278 - 0|—10|—18 - 0.724
7214C 70/1256/24 | — | — | — | — [ 15 83.5 64.5 | 43.0 15 | 14.6 | 25.1 | 11 800 | 18 000 79 116 | 119 1.5 0.8 243 484 |1 164 | 2 368 75 | 100 | 148 | 209 | —9 | —20| —42| —69| 1.09
7214CSN24 7012624 | — | — | — | — | 15| 1 (83.5) | (64.5) | 51.3 15 | 14.6 | 25.1 | 15400 | 23 400 79 116 | 119 1.5 0.8 262 5391|1329 (2734 86 | 115 | 172 | 245 | —9 | — 20| —42 | — 69| 0.898
7214A5 7012524 | — | — | — | — | 1.5 | 1 79.5 615 | 495 | 25 = 34.7 | 10 300 | 15400 79 116 | 119 1.5 0.8 406 7811856 (3690| 188 | 239 | 332 | 438 | —8 | —15|—30| —49| 1.08
7214A5SN24 70/126/24 | — | — | — | — | 15| 1 (79.5) | (61.5) | 59.0 | 25 - 34.7 | 13400 | 20 000 79 116 | 119 1.5 0.8 451 88721474304 | 218 | 279 | 390 | 517 | —8 | —15| — 30| — 49| 0.888
7214A 7012524 | — | — | — | — | 1.5 | 1 77.0 595 | 38.0 | 30 = 40.1 7700 | 10 300 79 116 | 119 1.5 0.8 98 |1067 2626|3932 | 153 | 346 | 481 562 0|—15|—30|—40| 1.10
(") The bearings denoted by an asterisk (*) indicates the bearings which sealed bearings are available. Series 20 and 29 are exclusively for sealed bearings. Calculation of radial rigidity Table EL] L [M [ H Table DBD|DBB For additional information:
() A bearing with C values at column indicate a bearing which Spinshot I are available, and a bearing with BN,SN,SB  values at column indicate a Muitiply axial rigidity by factors intable A. - A "q5° |65 | 60 | 50 | 45 B Preloadfactor [1.36| 2 ¢ Dynamic equivalent load- -+ -+ -+ - P191
bearing which ROBUSTSHOT are available. Calculation of preload and axial rigidity 18° 45 Axial rigidity [ 1.48] 2 ) .
() Basic load rating values are reference values for ceramic ball bearings. fuﬁ&ﬁé’&’&"&ﬂ?&?ﬁ%ﬁf’ess. 25° 20 Radial rigidity | 1.54 | 2 ® Stafic equivalent load - -+ - coeeP198
(*) For permissible axial load, please refer to Page 199. For radial rigidity, multiply the value 30° 1.4 @ Spacer Dimensions and Nozzle Position - - P237

(°) For application of limiting speeds, please refer to Page 216.
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1. Angular Contact Ball Bearings Ced

Bore Diameter 75 mm
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79,70,72 series BNR19,29 series ROBUSTSHOT Spinshot™ [l o o o 3
BNR10,20 series BER19,29 series .S
BER10,20 series g
Boundary Dimensions () Basic Load Ratings () | Permissible Effective| Limiting Speeds (°) Abutment and Fillet Dimensions Preload (DB and DF Arrangement) | Axial Rigidity (DB and DF Arrangement) | Measured Axial Clearance. 2
Bearing (mm) (kN) hxl | oMt | Eacor | Load (min-) (mm) N) (N/um) (um) Mass R
Numbers () r rn Cr Cor | Load () angle fo (ir(’an%(;r ; da Da Dy Ia o (kg >
d|D|B|C |Bxn|Sv|Ss min) | (min) | @ynamic) | (Static) | (kN) (Degree) | Grease Qil min) | (max) | (max.) | max) | max) EL L M H EL L M H EL L M H | (approx.) <
*7915C 7510516 | — | — | — | — | 1 0.6 | 30.0 29.3 | 18.0 | 15 | 16.6 | 20.1 | 12800 | 19 500 81 99 | 100 | 1 0.5 103 190 | 489 997 | 61 79 | 120 | 171 —4| —9|—21|—35| 0.358
*7915CSN24 7510516 | — | — | — | — | 1 0.6 | (30.0) | (29.3) | 21.3 | 15 | 16.6 | 20.1 | 16 700 | 25 400 81 99 | 100 | 1 0.5 109 210 | 555|1 147 70 91 140 | 199 —4] —9|—21|—35| 0.319
*7915A5 75/105|16 | — | — | — | — | 1 0.6 | 28.3 27.7 | 212 | 25 - 29.0 | 11200 | 16 700 81 99 | 100 1 0.5 140 307| 765|1458| 142 | 189 | 268 | 347 —3| —7|—15]|—24| 0.355
*7915A5SN24 7510516 | — | — | — | — | 1 0.6 | (28.3) | (27.7) | 25.1 25 = 29.0 | 14500 | 21 700 81 99 | 100 1 0.5 153 346| 8821696 | 164 | 220 | 314 | 409 —3| —7|—15|—24| 0.316
*75BNR19E 75/105|16 | — | — | — | — | 1 06 | 21.6 19.0 | 27.5 18 | 10.9 | 22.6 | 16 700 | 23 800 81 99 | 100 1 0.5 49 185| 464 | — 52 83 | 118 - 0| —8|—19 - 0.348
*75BNR19H 75 |105/ 16 | — | 3.1 | 93|14 | 1 0.6 | (21.6) | (19.0) | 18.0 18 | 10.9 | 22.6 | 20 000 | 31 200 81 99 | 100 1 0.5 49 205| 528| -— 58 96 | 138 = 0| —8|—19 = 0.310
*75BNR19X 75 |105/ 16 | 21 | 3.1 | 93|14 | 1 0.6 | (21.6) | (19.0) | 18.0 18 | 10.9 | 22.6 | 23400 | 36 700 81 99 | 100 1 0.5 49 205| 528 — 58 96 | 138 - 0| —8|—19 - 0.310
*75BER19E 7510516 | — | — | — | — | 1 0.6 | 20.7 18.2 325 | 25 = 29.0 | 14 400 | 20 300 81 99 | 100 1 0.5 49 301 625| — 87 | 160 | 209 = 0| —8|—15 = 0.348
*75BER19H 75105/ 16 | — | 3.1 93|14 | 1 0.6 | (20.7) | (18.2) | 21.7 | 25 - 29.0 | 17 800 | 27 800 81 99 | 100 1 0.5 49 339| 718| -— 97 | 187 | 245 - 0| —8|—15 - 0.310
*75BER19X 75 105/ 16 | 21 | 3.1 19314 | 1 0.6 | (20.7) | (18.2) | 21.7 | 25 = 29.0 | 21 200 | 33 400 81 99 | 100 1 0.5 49 339 | 718| -— 97 | 187 | 245 = 0| —8|—15 = 0.310
*75BNR29EV1V 7510619 | — | — | — | — | 1 06 | 21.6 19.0 | 275 | 18 | 109 | 24.1 | 16 700 - 81 99 | 100 | 1 0.5 49 185| 464| — 52 83 | 118 - 0| —8|—19 - 0.403
*75BNR29HV1V 7510519 | — | — | — | — | 1 0.6 | (21.6) | (19.0) | 18.0 18 | 10.9 | 24.1 | 20 000 = 81 99 | 100 1 0.5 49 205| 528 -— 58 96 | 138 = 0| —8|—19 = 0.365
*75BNR29XV1V 7510619 | — | — | — | — | 1 0.6 | (21.6) | (19.0) | 18.0 | 18 | 10.9 | 24.1 | 23 400 - 81 99 | 100 | 1 0.5 49 205| 528| — 58 96 | 138 - 0| —8|—19 - 0.365
*75BER29EV1V 7510519 | — | — | — | — | 1 0.6 | 20.7 18.2 325 | 25 = 30.5 | 14 400 = 81 99 | 100 1 0.5 49 301 625| — 87 | 160 | 209 = 0| —8|—15 = 0.403
*75BER29HV1V 7510619 | — | — | — | — | 1 0.6 | (20.7) | (18.2) | 21.7 | 25 — | 30.5 |17 800 - 81 99 | 100 | 1 0.5 49 339 718| — 97 | 187 | 245 - 0| —8|—15 - 0.365
*75BER29XV1V 7510519 | — | — | — | — | 1 0.6 | (20.7) | (18.2) | 21.7 | 25 = 30.5 | 21 200 = 81 99 | 100 1 0.5 49 339| 718 -— 97 | 187 | 245 = 0| —8|—15 = 0.365
*7015C 75/115/20 | — | — | — | — | 1.1 ] 06 | 505 455 | 28.1 15 | 15.9 | 22.7 | 12200 | 18 500 82 108 | 110 1 0.6 151 294 | 7961573 70 92 144 | 202 —7|—14 | —31|—49 0.643
*7015CSN24 75|115|20 | — | — | — | — | 1.1 | 0.6 | (50.5) | (45.5) | 83.3 | 15 | 15.9 | 22.7 | 15800 | 24 000 82 108 | 110 | 1 0.6 165 330| 915/1824| 81 107 | 168 | 236 —7|—14|—31|—49| 0.557
*7015A5 7511520 | — | — | — | — | 1.1 ] 06 | 475 435 | 335 | 25 - 32.1 | 10600 | 15800 82 108 | 110 1 0.6 263 519112042399 | 179 | 230 | 316 | 418 —6|—11|—21|—34| 0.652
*7015A5SN24 75|115|20 | — | — | — | — | 1.1 | 0.6 | (47.5) | (43.5) | 40.0 | 25 — 132.1 | 13700 | 20 600 82 108 | 110 | 1 0.6 295 59413982806 | 209 | 269 | 372 | 493 —6|—11|—21|—34| 0.566
*7015A 75/115|20 | — | — | — | — | 1.1 | 0.6 | 46.0 415 | 259 | 30 - 37.4 7900 | 10 600 82 108 | 110 1 0.6 49 288 110832202| 135 | 241 387 | 506 0| —5|—15|—25 0.650
*75BNR10E 7511520 | — | — | — | — | 1.1 | 06 | 22.6 20.7 | 30.0 18 | 11.0 | 25.3 | 15800 | 22 600 82 108 | 110 1 0.6 49 240| 525 — 55 96 | 131 = 0|—10|—20 = 0.679
*75BNR10H 75115/ 20 | — | 4.0(11.6/1.4| 1.1 | 0.6 | (22.6) | (20.7) | 19.7 18 | 11.0 | 25.3 | 19 000 | 29 500 82 108 | 110 1 0.6 49 269 | 600| -— 61 112 153 - 0|—10|—20 - 0.638
*75BNR10X 75 115/ 20 | 27 | 4.0 (11.6/1.4| 1.1 | 0.6 | (22.6) | (20.7) | 19.7 | 18 | 11.0 | 25.3 | 22 200 | 34 800 82 108 | 110 | 1 0.6 49 269| 600| — 61 112 | 153 = 0|—10|—20 = 0.638
*75BER10E 7511620 | — | — | — | — | 1.1 ] 06 | 21.6 19.8 | 35.0 | 25 - 31.9 | 13600 | 19 200 82 108 | 110 1 0.6 49 506 (1034 — 91 203 | 265 - o —12|—21 - 0.679
*75BER10H 75 115/ 20 | — |4.0(11.6/1.4| 1.1 | 0.6 | (21.6) | (19.8) | 23.7 | 25 — | 31.9 | 16 900 | 26 400 82 108 | 110 | 1 0.6 49 57911199 | — 103 | 238 | 311 = 0|—12 | —21 = 0.638
*75BER10X 75 |115/ 20 | 27 | 4.0(11.6/1.4| 1.1 | 0.6 | (21.6) | (19.8) | 23.7 | 25 - 31.9 | 20 000 | 31 600 82 108 | 110 1 0.6 49 5791199 | -— 103 | 238 | 311 - o|—12|—21 - 0.638
*75BNR20EV1V 75(116/24 | — | — | — | — | 1.1 | 0.6 | 22.6 20.7 | 30.0 | 18 | 11.0 | 27.3 | 15800 = 82 108 | 110 | 1 0.6 49 240 | 525| — 55 96 | 131 = 0|—10|—20 = 0.806
*75BNR20HV1V 75|115|24 | — | — | — | — | 1.1 ] 0.6 | (22.6) | (20.7) | 19.7 18 | 11.0 | 27.3 | 19 000 - 82 108 | 110 1 0.6 49 269| 600 -— 61 112 153 - 0|—10|—20 - 0.764
*75BNR20XV1V 75/115|24 | — | — | — | — | 1.1 | 06 | (22.6) | (20.7) | 19.7 | 18 | 11.0 | 27.3 | 22 200 = 82 108 | 110 | 1 0.6 49 269| 600| — 61 112 | 153 = 0|—10|—20 = 0.764
*75BER20EV1V 75/1156/24 | — | — | — | — |11 ] 06 | 21.6 19.8 | 35.0 | 25 - 33.9 | 13600 - 82 108 | 110 1 0.6 49 5061034 | — 91 203 | 265 - o|—12|—21 - 0.806
*75BER20HV1V 75|115|24 | — | — | — | — | 1.1 ] 0.6 | (21.6) | (19.8) | 23.7 | 25 = 33.9 | 16 900 = 82 108 | 110 1 0.6 49 579 (1199| -— 103 | 238 | 311 = 0| —12|—21 = 0.764
*75BER20XV1V 75|115|24 | — | — | — | — | 1.1 ] 0.6 | (21.6) | (19.8) | 23.7 | 25 - 33.9 | 20 000 - 82 108 | 110 1 0.6 49 5791199 | -— 103 | 238 | 311 - o|—12|—21 - 0.764
7215C 75/1380|25 | — | — | — | — [ 15 87.0 70.0 | 46.0 15 | 14.8 | 26.2 | 11 300 | 17 100 84 121 124 1.5 0.8 270 530 | 1224 | 2 445 81 108 | 157 | 220 |— 10| —21 | —42 | — 68 1.19
7215CSN24 75/130|25 | — | — | — | — | 15| 1 (87.0) | (70.0) | 54.9 15 | 14.8 | 26.2 | 14 700 | 22 300 84 121 124 1.5 0.8 293 593 (1398 |2 825 93 | 124 | 182 | 257 |—10 | —21 | —42 | —68 | 0.983
7215A5 7513025 | — | — | — | — | 15 | 1 82.5 66.5 | 53.0 | 25 = 36.4 9800 | 14 700 84 121 124 1.5 0.8 422 81919613911 | 199 | 253 | 353 | 467 —8|—15|—30|—49 1.18
7215A5SN24 75138025 | — | — | — | — | 15| 1 (82.5) | (66.5) | 62.7 | 25 — 136.4 12700 | 19100 84 121 124 | 1.5 0.8 469 93222704565 | 231 | 296 | 415 | 550 —8|—15|—30|—49| 0.973
7215A 7513025 | — | — | — | — | 15 | 1 80.0 64.5 | 405 | 30 = 421 7 400 9 800 84 121 124 1.5 0.8 98 [1123/2780(4170| 159 | 367 | 512 | 598 0| —15|—30|—40 1.20
(") The bearings denoted by an asterisk (*) indicates the bearings which sealed bearings are available. Series 20 and 29 are exclusively for sealed bearings. Calculation of radial rigidity Table EL] L [M [ H Table DBD|DBB For additional information:
() A bearing with C values at column indicate a bearing which Spinshot I are available, and a bearing with BN,SN,SB  values at column indicate a Muitiply axial rigidity by factors intable A. - A "q5° |65 | 60 | 50 | 45 B Preloadfactor [1.36| 2 ¢ Dynamic equivalent load- -+ -+ -+ - P191
bearing which ROBUSTSHOT are available. Calculation of preload and axial rigidity 18° 45 Axial rigidity [ 1.48] 2 ) .
() Basic load rating values are reference values for ceramic ball bearings. fuﬁ&ﬁé’&’&"&ﬂ?&?ﬁ%ﬁf’ess. 25° 20 Radial rigidity | 1.54 | 2 ® Stafic equivalent load - -+ - coeeP198
() For permissible axial load, please refer to Page 199. For radial rigidity, multiply the value 30° 14 @ Spacer Dimensions and Nozzle Position - - P237
() For application of limiting speeds, please refer to Page 216. obtained in table A with factors in table B. @ Recommended Grease Quantities- - P257
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1. Angular Contact Ball Bearings

\ Part 4 \
Bore Diameter 80 mm
B B SN B
Ss
r r r r Bl TS BN r r1
o NN o \ 2 o = “
r r n r 1 r i&; B ﬁp Z
oD oD ! | oD T\ T | BB - 8
¢d od C od §
| | oD, ¢d, 9D, od, [
a a a ‘ ‘ @
79,70,72 series BNR19,29 series ROBUSTSHOT Spinshot™ I o o o 3
BNR10,20 series BER19,29 series .S
BER10,20 series g
Boundary Dimensions () Basic Load Ratings () | Permissible Effective| Limiting Speeds (°) Abutment and Fillet Dimensions Preload (DB and DF Arrangement) | Axial Rigidity (DB and DF Arrangement) | Measured Axial Clearance. 2
Bearing (mm) (kN) il | oMt | Eacor | Load (min-) (mm) N) (N/um) (pm) Mass B
Numbers () r r | G | Co |lwO)|gne ] n | o . G [ D Do | ra | 1o ta B
d|D|B|C |Bn|Sv|Ss (min) | (min) | @ynamic) | (Static) | (kN) (Degree) | Grease Qil min) | (max) | max.) | max) | (max) EL L M H EL L M H EL L M H | (approx.) <
*7916C 80 110|166 | — | — | — | — | 1 0.6 | 30.5 305 | 18.7 | 15 | 16.7 | 20.7 | 12200 | 18 500 86 104 | 105 1 0.5 104 195| 503| 986| 63 81 125 | 173 -4 —9|—21|—34| 0377
*7916CSN24 80110/ 16 | — | — | — | — | 1 0.6 | (30.5) | (30.5) | 22.2 | 15 | 16.7 | 20.7 | 15800 | 24 000 86 104 | 105 1 0.5 111 215| 5773|1136 72 94 | 145 | 202 —4| —9|—21|—34| 0.337
*7916A5 80 110|166 | — | — | — | — | 1 0.6 | 28.7 29.0 | 22.1 25 — 130.2 | 10600 | 15800 86 104 | 105 1 0.5 182 366| 792|1603| 160 | 207 | 278 | 370 -4, —8|—15|—25| 0.381
*7916A5SN24 80110/ 16 | — | — | — | — | 1 0.6 | (28.7) | (29.0) | 26.2 | 25 — | 30.2 | 13700 | 20 600 86 104 | 105 1 0.5 201 415| 9131867 | 186 | 242 | 326 | 436 —4| —8|—15|—25| 0.341
*80BNR19E 80 11016 | — | — | — | — | 1 0.6 | 22.0 199 | 289 | 18 | 11.0 | 23.4 | 15800 | 22 600 86 104 | 105 1 0.5 49 190 | 478| — 53 86 | 123 - 0| —8|—19 - 0.366
*80BNR19H 80 110/ 16 | — | 3.1 /93|14 | 1 0.6 | (22.0) | (19.9) | 189 | 18 | 11.0 | 23.4 | 19 000 | 29 500 86 104 | 105 1 0.5 49 210| 545| — 60 99 | 143 = 0| —8|—19 = 0.326
*80BNR19X 80 [110| 16 | 21 3.1 93|14 | 1 0.6 | (22.0) | (19.9) | 18.9 18 | 11.0 | 23.4 | 22 200 | 34 800 86 104 | 105 1 0.5 49 210| 545| -— 60 99 | 143 - 0| —8|—19 - 0.326
*80BER19E 80110/ 16 | — | — | — | — | 1 0.6 | 21.0 19.1 34.0 | 25 — | 30.2 | 13600 | 19 200 86 104 | 105 1 0.5 49 309| 646| — 89 | 166 | 217 = 0| —8|—15 = 0.366
*80BER19H 80 110/ 16 | — (3.1 93|14 | 1 0.6 | (21.0) | (19.1) | 22.8 | 25 - 30.2 | 16 900 | 26 400 86 104 | 105 1 0.5 49 349 | 743| -— 100 | 194 | 254 - 0| —8|—15 - 0.326
*80BER19X 80 (110| 16 | 21 | 3.1 |1 93| 1.4 | 1 0.6 | (21.0) | (19.1) | 22.8 | 25 — | 30.2 | 20 000 | 31 600 86 104 | 105 1 0.5 49 349 | 743| — 100 | 194 | 254 = 0| —8|—15 = 0.326
*80BNR29EV1V 80 110|199 | — | — | — | — | 1 0.6 | 22.0 19.9 | 28.9 18 | 11.0 | 24.9 | 15800 - 86 104 | 105 1 0.5 49 190| 478, — 53 86 | 123 - 0| —8|—19 - 0.425
*80BNR29HV1V 80110/ 19 | — | — | — | — | 1 0.6 | (22.0) | (19.9) | 189 | 18 | 11.0 | 24.9 | 19 000 = 86 104 | 105 1 0.5 49 210| 545| — 60 99 | 143 = 0| —8|—19 = 0.385
*80BNR29XV1V 80|110|/19 | — | — | — | — | 1 0.6 | (22.0) | (19.9) | 18.9 18 | 11.0 | 24.9 | 22 200 - 86 104 | 105 1 0.5 49 210| 545| -— 60 99 | 143 - 0| —8|—19 - 0.385
*80BER29EV1V 80110/ 19 | — | — | — | — | 1 0.6 | 21.0 19.1 34.0 | 25 — | 31.7 | 13600 = 86 104 | 105 1 0.5 49 309| 646| — 89 | 166 | 217 = 0| —8|—15 = 0.425
*80BER29HV1V 80|110|/19 | — | — | — | — | 1 0.6 | (21.0) | (19.1) | 22.8 | 25 - 31.7 | 16 900 - 86 104 | 105 1 0.5 49 349 | 743| -— 100 | 194 | 254 - 0| —8|—15 - 0.385
*80BER29XV1V 8 110|19 | — | — | — | — | 1 0.6 | (21.0) | (19.1) | 22.8 | 25 = 31.7 | 20 000 = 86 104 | 105 1 0.5 49 349 | 743| — 100 | 194 | 254 = 0| —8|—15 = 0.385
*7016C 8012622 | — | — | — | — | 11| 0.6 | 61.5 555 | 345 15 | 15.7 | 24.7 | 11 300 | 17 100 87 118 | 120 1 0.6 202 382 | 9211880 78 | 102 151 215 —6|—14 | —31|—52 0.855
*7016CSN24 80/125/22 | — | — | — | — [ 1.1 ] 0.6 | (61.5) | (55.5) | 40.9 15 | 15.7 | 24.7 | 14 700 | 22 300 87 118 | 120 1 0.6 215 42211045 |2 162 89 | 118 | 176 | 251 —6|—14|—31 | —52 0.736
*7016A5 8012622 | — | — | — | — | 1.1 | 0.6 | 58.5 525 | 410 25 - 34.9 9800 | 14 700 87 118 | 120 1 0.6 345 624 |1513|2903| 198 | 246 | 345 | 448 —-6|—11|—23|—37 0.880
*7016A5SN24 80(125/22 | — | — | — | — | 1.1 | 0.6 | (58.5) | (52.5) | 48.3 | 25 = 34.9 | 12700 | 19 100 87 118 | 120 1 0.6 381 704 (1744|3377 | 229 | 286 | 404 | 528 —6|—11|—23 | —37 0.761
*7016A 8012622 | — | — | — | — | 1.1 | 0.6 | 56.0 505 | 31,5 | 30 - 40.6 7 400 9 800 87 118 | 120 1 0.6 98 75211762 (3060| 170 | 340 | 464 | 573 0/ —10|—20|—30 0.864
*80BNR10E 80 125/ 22 | — | — | — | — | 11| 0.6 | 26.5 245 | 35.5 18 | 10.9 | 27.5 | 14 700 | 20 900 87 118 | 120 1 0.6 98 327 | 611 = 72 | 111 141 = 0|—10| —19 = 0.921
*80BNR10H 80 |125| 22 | — | 4.7|12.2/22| 1.1 | 0.6 | (26.5) | (24.5) | 23.4 18 | 10.9 | 27.5 | 17 600 | 27 400 87 118 | 120 1 0.6 98 359 | 688 -— 80 | 127 | 164 - 0|—10|—19 - 0.867
*80BNR10X 80 |125| 22 | 27 | 4.7 |12.2/ 22| 1.1 | 0.6 | (26.5) | (24.5) | 23.4 18 | 10.9 | 27.5 | 20 500 | 32 200 87 118 | 120 1 0.6 98 359| 688| — 80 | 127 | 164 = 0|—10| —19 = 0.867
*80BER10E 8 125/ 22| — | — | — | — | 11| 06 | 253 23.5 | 420 | 25 - 34.6 | 12600 | 17 800 87 118 | 120 1 0.6 98 623 (1272 — 118 | 225 | 292 - 0|—12|—22 - 0.921
*80BER10H 80 |125| 22 | — |4.7|122/22| 1.1 | 0.6 | (25.3) | (238.5) | 28.2 | 25 = 34.6 | 15700 | 24 400 87 118 | 120 1 0.6 98 704 |1 461 = 133 | 262 | 343 = 0|—12 | —22 = 0.867
*80BER10X 80 |125| 22 | 27 | 4.7|122/22| 1.1 | 0.6 | (25.3) | (23.5) | 28.2 | 25 - 34.6 | 18 600 | 29 300 87 118 | 120 1 0.6 98 704 | 1 461 - 133 | 262 | 343 - 0|—12|—22 - 0.867
*80BNR20EV1V 80 125\ 27 | — | — | — | — | 11| 0.6 | 26.5 245 | 35.5 18 | 10.9 | 30.0 | 14 700 = 87 118 | 120 1 0.6 98 327 | 611 = 72 | 111 141 = 0|—10| —19 = 1.12
*80BNR20HV1V 80/125/27 | — | — | — | — [ 1.1 ] 0.6 | (26.5) | (24.5) | 23.4 18 | 10.9 | 30.0 | 17 600 - 87 118 | 120 1 0.6 98 359 | 688 -— 80 | 127 | 164 - 0|—10|—19 - 1.06
*80BNR20XV1V 80(125/27 | — | — | — | — [ 1.1 ] 0.6 | (26.5) | (24.5) | 23.4 18 | 10.9 | 30.0 | 20 500 = 87 118 | 120 1 0.6 98 359| 688 — 80 | 127 | 164 = 0|—10| —19 = 1.06
*80BER20EV1V 8 12527 | — | — | — | — | 11| 06| 258 235 | 42.0 | 25 - 37.1 | 12600 - 87 118 | 120 1 0.6 98 623 (1272 — 118 | 225 | 292 - 0|—12|—22 - 1.12
*80BER20HV1V 80(125/27 | — | — | — | — | 11| 0.6 | (25.3) | (28.5) | 28.2 | 25 = 37.1 | 15700 = 87 118 | 120 1 0.6 98 704 |1 461 = 133 | 262 | 343 = 0|—12 | —22 = 1.06
*80BER20XV1V 80/125/27 | — | — | — | — | 1.1 | 0.6 | (25.3) | (23.5) | 28.2 | 25 - 37.1 | 18 600 - 87 118 | 120 1 0.6 98 704 | 1 461 - 133 | 262 | 343 - 0|—12|—22 - 1.06
7216C 80 14026 | — | — | — | — | 2 97.5 77.5 54.5 15 | 14.7 | 27.7 | 10 500 | 16 000 90 130 | 134 2 1 305 595 |1 367 |2 752 83 | 110 | 159 | 224 | —12 | —24 | —47 | — 76 1.43
7216CSN24 8014026 | — | — | — | — | 2 1 (97.5) | (77.5) | 64.5 15 | 14.7 | 27.7 | 13700 | 20 800 90 130 | 134 2 1 333 667 | 1566 | 3 185 96 | 127 | 186 | 262 | —12 | —24 | — 47 | — 76 1.18
7216A5 80 14026 | — | — | — | — | 2 1 93.0 740 | 62.0 | 25 = 38.6 9100 | 13700 90 130 | 134 2 1 463 9252 161 |4 345 | 201 259 | 357 | 473 —9|—17|—33 | —54 1.42
7216A5SN24 8014026 | — | — | — | — | 2 1 (93.0) | (74.0) | 735 | 25 - 38.6 | 11900 | 17 800 90 130 | 134 2 1 517 |1056 2507|5078 | 234 | 303 | 420 | 558 —-9|—17|—33 | —54 1.17
7216A 80 14026 | — | — | — | — | 2 1 89.5 715 | 475 | 30 — 1448 | 6900 | 9100 90 130 | 134 2 1 98 (1095|2696 |4035| 156 | 356 | 494 | 576 0|—15|—30|—40| 1.45
(") The bearings denoted by an asterisk (*) indicates the bearings which sealed bearings are available. Series 20 and 29 are exclusively for sealed bearings. Calculation of radial rigidity Table EL] L [M [ H Table DBD|DBB For additional information:
() A bearing with C values at column indicate a bearing which Spinshot I are available, and a bearing with BN,SN,SB  values at column indicate a Muitiply axial rigidity by factors intable A. - A "q5° |65 | 60 | 50 | 45 B Preloadfactor [1.36| 2 ¢ Dynamic equivalent load -« -+« -« - - P191
bearing which ROBUSTSHOT are available. Calculation of preload and axial rigidity 18° 45 Axial rigidity [ 1.48] 2 ) .
(‘) Basic load rating values are reference values for ceramic ball bearings. m;lﬁgl';‘g;“;g‘t’aé’;atggﬁ:Bl 25° 20 Radial rigidity | 1.54 | 2 ® Static equivalent load - -+ - coeeoP198
() For permissible axial load, please refer to Page 199. For radial rigidity, multiply the value 30° 14 @ Spacer Dimensions and Nozzle Position - - P237

(°) For application of limiting speeds, please refer to Page 216.
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1. Angular Contact Ball Bearings el

Bore Diameter 8 mm
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79,70,72 series BNR19,29 series ROBUSTSHOT Spinshot™ I o o o 3
BNR10,20 series BER19,29 series .S
BER10,20 series g
Boundary Dimensions () Basic Load Ratings () | Permissible Effective| Limiting Speeds (°) Abutment and Fillet Dimensions Preload (DB and DF Arrangement) | Axial Rigidity (DB and DF Arrangement) | Measured Axial Clearance. 2
Bearing (mm) (kN) M | ©OME | Eactor| Load (min-) (mm) N) (N/um) (pm) Mass B
Numbers () r r | G | Co |lwO)|gne ] n | o . G [ D Do | ra | 1o ta B
d|D|B|C |Bn|Sv|Ss (min) | (min) | @ynamic) | (Static) | (kN) (Degree) | Grease Qil min) | (max) | max.) | max) | (max) EL L M H EL L M H EL L M H | (approx.) <
*7917C 8 120|118 | — | — | — | — | 1.1 | 0.6 41.0 40.5 | 25.9 15 | 16.5 | 22.7 | 11300 | 17 100 92 113 | 115 1 0.6 138 307 | 6291281 71 98 | 135 | 191 —6|—14|—25|—41 0.534
*7917CSN24 85/120/18 | — | — | — | — [ 1.1 | 0.6 | (41.0)| (40.5) | 30.7 15 | 16.5 | 22.7 | 14 700 | 22 300 92 113 | 115 1 0.6 150 345 | 7191 481 81 114 | 158 | 224 —6|—14 | —25|—41 0.470
*7917A5 8 120|118 | — | — | — | — | 1.1 | 0.6 38.5 385 | 30.0 | 25 - 329 | 9800 | 14700 92 118 | 115 1 0.6 227 427 | 9501909 | 176 | 222 | 300 | 396 -5 —9|—17|—28| 0.541
*7917A5SN24 85/120/18 | — | — | — | — | 1.1 | 0.6 | (38.5)| (38.5) | 356 | 25 = 32.9 | 12700 | 19 100 92 113 | 115 1 0.6 253 486 |1099 2228 | 205 | 259 | 352 | 467 —5| —9|—17 | —28| 0477
*85BNR19E 8 120|18 | — | — | — | — | 1.1 | 0.6 294 26.3 | 38.0| 18 | 10.8 | 25.7 | 14700 | 20 900 92 1183 | 115 1 0.6 49 1983| 652| — 55 88 | 140 - 0| —8|—24 - 0.527
*85BNR19H 851|120/ 18 | — | 4.0(10.4/ 22| 1.1 | 0.6 | (29.4)| (26.3) | 24.8 18 | 10.8 | 25.7 | 17 600 | 27 400 92 113 | 115 1 0.6 49 214 | 749 | -— 61 102 164 = 0| —8|—24 = 0.456
*85BNR19X 85 |120| 18 | 23 | 4.0|10.4/ 22| 1.1 | 0.6 | (29.4)| (26.3) | 24.8 18 | 10.8 | 25.7 | 20500 | 32 200 92 113 | 115 1 0.6 49 214 | 749| -— 61 102 164 - 0| —8|—24 - 0.456
*85BER19E 8 120|118 | — | — | — | — | 1.1 | 0.6 28.1 25.2 355 | 25 = 32.9 | 12600 | 17 800 92 118 | 115 1 0.6 49 317| 898 | — 91 171 248 = 0| —8|—19 = 0.527
*85BER19H 851|120/ 18 | — |4.0|104/2.2| 1.1 | 0.6 | (28.1)| (25.2) | 30.0 | 25 - 32.9 | 15700 | 24 400 92 113 | 115 1 0.6 49 358 (1039 -— 102 | 199 | 292 - 0| —8|—19 - 0.456
*85BER19X 85|120| 18 | 23 | 4.0|10.4/2.2| 1.1 | 0.6 | (28.1)| (25.2) | 30.0 | 25 = 32.9 | 18 600 | 29 300 92 118 | 115 1 0.6 49 358 (1039 — 102 | 199 | 292 = 0| —8|—19 = 0.456
*85BNR29EV1V 8 12022 | — | — | — | — | 1.1 | 0.6 294 26.3 | 38.0 18 | 10.8 | 27.7 | 14 700 - 92 1183 | 115 1 0.6 49 1983| 652| — 55 88 | 140 - 0| —8|—24 - 0.617
*85BNR29HV1V 85120/ 22 | — | — | — | — [ 1.1 ] 06 | (29.4)| (26.3) | 24.8 18 | 10.8 | 27.7 | 17 600 = 92 113 | 115 1 0.6 49 214 | 749| -— 61 102 164 = 0| —8|—24 = 0.554
*85BNR29XV1V 851120/ 22 | — | — | — | — |11 ] 06 | (29.4)| (26.3) | 24.8 | 18 | 10.8 | 27.7 | 20 500 - 92 118 | 115 1 0.6 49 214 | 749 | -— 61 102 | 164 - 0| —8|—24 - 0.554
*85BER29EV1V 8 12022 | — | — | — | — | 1.1 | 0.6 28.1 25.2 355 | 25 = 34.9 | 12 600 = 92 113 | 115 1 0.6 49 317| 898 | -— 91 171 248 = 0| —8|—19 = 0.617
*85BER29HV1V 851120/ 22 | — | — | — | — | 11| 06 | (28.1)| (25.2) | 30.0 | 25 - 34.9 | 15700 - 92 118 | 115 1 0.6 49 358 (1039 — 102 | 199 | 292 — 0| —8|—19 - 0.554
*85BER29XV1V 85120/ 22 | — | — | — | — | 11| 06 | (28.1)| (25.2) | 30.0 | 25 = 34.9 | 18 600 = 92 118 | 115 1 0.6 49 358 (1039 — 102 | 199 | 292 = 0| —8|—19 = 0.554
*7017C 8|130|22 | — | — | — | — | 1.1 | 0.6 63.0 58.5 | 38.0 15 | 159 | 254 | 10700 | 16 300 92 123 | 125 1 0.6 205 393 | 9951956 81 106 | 161 224 —6|—14 | —32|—52 0.898
*7017CSN24 85130/ 22| — | — | — | — | 1.1 | 0.6 | (63.0)| (58.5) | 45.0 | 15 | 15.9 | 25.4 | 14 000 | 21 300 92 128 | 125 1 0.6 219 4341130 | 2 252 93 | 122 | 187 | 262 —6|—14|—32|—52| 0.773
*7017A5 8 130/ 22| — | — | — | — | 1.1 | 0.6 60.0 555 | 43.0 | 25 - 36.1 9400 | 14 000 92 123 | 125 1 0.6 305 646 |1487 |2915| 196 | 257 | 353 | 462 —-5|—11|—22|—36| 0.904
*7017A5SN24 85/130/22 | — | — | — | — | 1.1 | 0.6 | (60.0)| (55.5) | 50.9 | 25 = 36.1 | 12100 | 18 200 92 123 | 125 1 0.6 334 72911713 (3390| 226 | 299 | 413 | 544 —-5|—11|—22|—36| 0.779
*7017A 8 130|222 | — | — | — | — | 1.1 | 0.6 57.5 53.5 | 33.0 | 30 - 42.0 | 7000 | 9400 92 128 | 125 1 0.6 98 78018373196 | 176 | 355 | 486 | 600 0/—10|—20|—30| 0.907
*85BNR10E 8130|122 | — | — | — | — | 1.1 | 0.6 26.8 25.7 | 37.5 18 | 11.0 | 28.5 | 14 000 | 20 000 92 123 | 125 1 0.6 98 334 | 627| — 73 | 114 | 146 = 0|—10|—19 = 0.962
*85BNR10H 85|130| 22 | — (4.7|122/22 |11 | 06 | (26.8)| (25.7) | 245 | 18 | 11.0 | 28.5 | 16 800 | 26 100 92 128 | 125 1 0.6 98 367| 707 — 82 | 132 | 170 - 0|—10| —19 - 0.906
*85BNR10X 85 (130 22 | 27 | 4.7 |12.2/ 22| 11 | 0.6 | (26.8)| (25.7) | 24.5 18 | 11.0 | 28.5 | 19 600 | 30 700 92 1283 | 125 1 0.6 98 367| 707 — 82 | 132 170 = 0|—10| —19 = 0.906
*85BER10E 8 130|22 | — | — | — | — | 11| 0.6 25.6 246 | 43,5 | 25 - 36.1 | 12000 | 17 000 92 123 | 125 1 0.6 98 640 (1 311 - 122 | 232 | 303 - 0|—12|—22 - 0.962
*85BER10H 85(130| 22 | — |4.7|122/22 |11 | 0.6 | (25.6)| (24.6) | 29.5 | 25 = 36.1 | 14 900 | 23 300 92 128 | 125 1 0.6 98 7231508 — 136 | 271 355 = 0|—12 | —22 = 0.906
*85BER10X 85|130| 22 | 27 | 4.7|12.2/22| 1.1 | 0.6 | (25.6)| (24.6) | 29.5 | 25 - 36.1 | 17 700 | 28 000 92 123 | 125 1 0.6 98 72311508 — 136 | 271 355 - 0|—12|—22 - 0.906
*85BNR20EV1V 8 13027 | — | — | — | — | 1.1 | 0.6 26.8 257 | 37.5| 18 | 11.0 | 31.0 | 14 000 = 92 128 | 125 1 0.6 98 334| 627 — 73 | 114 | 146 = 0|—10| —19 = 1.16
*85BNR20HV1V 85130/ 27 | — | — | — | — [ 11 ] 0.6 | (26.8)| (25.7) | 245 18 | 11.0 | 31.0 | 16 800 - 92 1283 | 125 1 0.6 98 367| 707 — 82 | 132 170 - 0|—10| —19 - 1.11
*85BNR20XV1V 85130/ 27 | — | — | — | — [ 1.1 ] 0.6 | (26.8)| (25.7) | 24,5 18 | 11.0 | 31.0 | 19 600 = 92 123 | 125 1 0.6 98 367 | 707| — 82 | 132 170 = 0|—10|—19 = 1.11
*85BER20EV1V 8 13027 | — | — | — | — | 1.1 | 0.6 25.6 246 | 435 | 25 - 38.6 | 12 000 - 92 128 | 125 1 0.6 98 640(1 311 - 122 | 232 | 303 - 0|—12 | —22 - 1.16
*85BER20HV1V 85(130/27 | — | — | — | — | 11| 06 | (256)| (24.6) | 29.5 | 25 = 38.6 | 14 900 = 92 123 | 125 1 0.6 98 72311508 | — 136 | 271 355 = 0|—12|—22 = 1.11
*85BER20XV1V 85/130/27 | — | — | — | — | 11| 06 | (256)| (24.6) | 29.5 | 25 - 38.6 | 17 700 - 92 128 | 125 1 0.6 98 72311508 — 136 | 271 355 - 0|—12 | —22 - 1.11
7217C 8 150/ 28 | — | — | — | — | 2 113 90.5 | 605 | 15 | 14.7 | 29.7 | 9800 | 14 900 95 140 | 144 2 1 355 697 | 1 658 | 3 358 90 | 119 | 176 | 250 | — 14 | —27 | — 53 | — 85 1.79
7217CSN24 8 150/ 28| — | — | — | — | 2 1 (113) (90.5) | 71.9 15 | 14.7 | 29.7 | 12800 | 19 500 95 140 | 144 2 1 391 78611907 (3898| 104 | 139 | 206 | 290 | —14 | —27 | —53 | — 85 1.47
7217A5 8 150/ 28 | — | — | — | — | 2 1 107 86.5 | 70.0 | 25 = 41.4 | 8600 | 12 800 95 140 | 144 2 1 530 |1095(2431|4882| 217 | 283 | 383 | 507 |—10 | —19 | —35 | — 57 1.79
7217A5SN24 85|150/28 | — | — | — | — | 2 1 (107) (86.5) | 83.1 25 - 41.4 | 11100 | 16 600 95 140 | 144 2 1 595 1255|2823 (5711 | 253 | 331 450 | 598 |—10|—19 | —35 | —57 1.47
7217A 8 150/ 28 | — | — | — | — | 2 1 104 83.5 | 53,5 | 30 = 479 | 6400 | 8600 95 140 | 144 2 1 98 |1135|3473|5794| 161 370 | 558 | 679 0/ —15|—35|—50| 1.80
(") The bearings denoted by an asterisk (*) indicates the bearings which sealed bearings are available. Series 20 and 29 are exclusively for sealed bearings. Calculation of radial rigidity Table EL] L [M [ H Table DBD|DBB For additional information:
() A bearing with C values at column indicate a bearing which Spinshot I are available, and a bearing with BN,SN,SB  values at column indicate a Muitiply axial rigidity by factors intable A. - A "q5° |65 | 60 | 50 | 45 B Preloadfactor [1.36| 2 ¢ Dynamic equivalent load -« -+« -« - - P191
bearing which ROBUSTSHOT are available. Calculation of preload and axial rigidity 18° 45 Axial rigidity [ 1.48] 2 ) .
(‘) Basic load rating values are reference values for ceramic ball bearings. m;lﬁgl';‘g;“;g‘t’aé’;atggﬁ:Bl 25° 20 Radial rigidity | 1.54 | 2 ® Static equivalent load - -+ - coeeoP198
(*) For permissible axial load, please refer to Page 199. For radial rigidity, multiply the value 30° 1.4 @ Spacer Dimensions and Nozzle Position - - P237
() For application of limiting speeds, please refer to Page 216. obtained in table A with factors in table B. @ Recommended Grease Quantities- - P257
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1. Angular Contact Ball Bearings el
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79,70,72 series BNR19,29 series ROBUSTSHOT Spinshot™ I o o o 3
BNR10,20 series BER19,29 series .S
BER10,20 series g
Boundary Dimensions () Basic Load Ratings () | Permissible Effective| Limiting Speeds (°) Abutment and Fillet Dimensions Preload (DB and DF Arrangement) | Axial Rigidity (DB and DF Arrangement) | Measured Axial Clearance. 2
Bearing (mm) (kN) M | ©OME | Eactor| Load (min-) (mm) N (N/pm) (um) Mass
Numbers () r r | G | Co |lwO)|gne ] n | o . G [ D Do | ra | o ta B
d|D|B|C |Bn|Sv|Ss (min) | (min) | @ynamic) | (Static) | (kN) (Degree) | Grease Qil min) | (max) | max.) | max) | (max) EL L M H EL L M H EL L M H | (approx.) <
*7918C 90 125|118 | — | — | — | — | 1.1 | 0.6 44.0 46.0 | 29.1 15 | 16.6 | 23.4 | 10 700 | 16 300 97 | 118 | 120 1 0.6 153 289 | 7401488 79 | 102 | 156 | 219 —3| —9|—23|—39| 0.568
*7918CSN24 90/125/18 | — | — | — | — [ 1.1 | 0.6 | (44.0)| (46.0)| 34.6 15 | 16.6 | 23.4 | 14 000 | 21 300 97 | 118 | 120 1 0.6 159 314 | 8341703 89 | 117 | 180 | 255 -3 —9|,—23|—39 0.496
*7918A5 90 125|118 | — | — | — | — | 1.1 | 0.6 41.0 435 | 33,5 | 25 - 341 9400 | 14 000 97 | 118 | 120 1 0.6 272 5001096 2184 | 203 | 253 | 341 449 —4| —8|—16|—27 0.560
*7918A5SN24 90/125/18 | — | — | — | — | 1.1 | 0.6 | (41.0)| (43.5)| 40.0 | 25 = 34.1 | 12100 | 18 200 97 | 118 | 120 1 0.6 296 56012552531 | 233 | 294 | 399 | 528 —4| —8|—16|—27 0.488
*90BNR19E 90 125|18 | — | — | — | — | 1.1 | 0.6 315 29.7 | 43.0 | 18 | 10.9 | 26.5 | 14 000 | 20 000 97 | 118 | 120 1 0.6 98 282 711 - 75 | 109 | 156 — 0| —8|—21 - 0.552
*90BNR19H 90 (125| 18 | — | 4.0|10.4/ 22| 1.1 | 0.6 | (31.5)| (29.7)| 28.1 18 | 10.9 | 26.5 | 16 800 | 26 100 97 | 118 | 120 1 0.6 98 308| 804 | -— 84 | 125 | 181 = 0| —8|—21 = 0.480
*90BNR19X 90 |125| 18 | 23 | 4.0|10.4/ 22| 1.1 | 0.6 | (31.5)| (29.7)| 28.1 18 | 10.9 | 26.5 | 19600 | 30 700 97 | 118 | 120 1 0.6 98 308| 804| -— 84 | 125 | 181 - 0] —8|—21 - 0.480
*90BER19E 90 125|118 | — | — | — | — | 1.1 | 0.6 30.0 285 | 50.5 | 25 = 34.1 | 12000 | 17 000 97 | 118 | 120 1 0.6 98 432 | 977 | — 124 | 206 | 276 = 0| —8|—17 = 0.552
*90BER19H 90 |125| 18 | — | 4.0|10.4/2.2| 1.1 | 0.6 | (30.0)| (28.5)| 34.0 | 25 - 34.1 | 14900 | 23 300 97 | 118 | 120 1 0.6 98 482 (1117 — 139 | 239 | 323 - 0| —8|—17 - 0.480
*90BER19X 90 (125| 18 | 23 | 4.0|10.4/2.2| 1.1 | 0.6 | (30.0)| (28.5)| 34.0 | 25 = 34.1 | 17 700 | 28 000 97 | 118 | 120 1 0.6 98 482 (1117 | — 139 | 239 | 323 = 0| —8|—17 = 0.480
*90BNR29EV1V 90 125|222 | — | — | — | — | 1.1 | 0.6 31.5 29.7 | 43.0 18 | 10.9 | 28.5 | 14 000 - 97 | 118 | 120 1 0.6 98 282 711 - 75 | 109 | 156 - 0| —8|—21 - 0.653
*90BNR29HV1V 9012522 | — | — | — | — [ 1.1 ] 0.6 | (31.5)| (29.7)| 28.1 18 | 10.9 | 28.5 | 16 800 = 97 | 118 | 120 1 0.6 98 308 804| -— 84 | 125 | 181 = 0| —8|—21 = 0.582
*90BNR29XV1V 90112522 | — | — | — | — [ 1.1 ] 0.6 | (31.5)| (29.7)| 28.1 18 | 10.9 | 28.5 | 19 600 - 97 | 118 | 120 1 0.6 98 308| 804 | -— 84 | 125 | 181 - 0| —8|—21 - 0.582
*90BER29EV1V 90 125|22 | — | — | — | — | 1.1 | 0.6 30.0 28,5 | 50.5 | 25 = 36.1 | 12 000 = 97 | 118 | 120 1 0.6 98 432 | 977 | — 124 | 206 | 276 = 0| —8|—17 = 0.653
*90BER29HV1V 901125/22 | — | — | — | — | 1.1 | 0.6 | (30.0)| (28.5)| 34.0 | 25 - 36.1 | 14 900 - 97 | 118 | 120 1 0.6 98 482 (1117 | — 139 | 239 | 323 — 0| —8|—17 - 0.582
*90BER29XV1V 90(125/22 | — | — | — | — | 1.1 | 0.6 | (30.0)| (28.5)| 34.0 | 25 = 36.1 | 17 700 = 97 | 118 | 120 1 0.6 98 482 (1117 | — 139 | 239 | 323 = 0| —8|—17 = 0.582
*7018C 90(140/24 | — | — | — | — | 15| 1 75.5 69.0 | 445 15 | 15.7 | 27.4 | 10000 | 15300 99 | 131 134 1.5 0.8 247 50211872373 87 | 117 | 172 | 241 —8|—18 | —37|—60 1.16
*7018CSN24 90 140/ 24 | — | — | — | — | 1.5 | 1 (75.5)| (69.0)| 53.2 | 15 | 15.7 | 27.4 | 13100 | 19 900 99 | 131 134 1.5 0.8 266 560 | 1355 |2 741 99 | 135 | 200 | 282 —8|—18|—37 | —60| 0.994
*7018A5 90 140/ 24 | — | — | — | — | 1.5 | 1 71.0 65.5 | 52.0 | 25 - 38.8 8700 | 13100 99 | 131 134 1.5 0.8 409 77917583498 | 218 | 275 | 374 | 494 —-7|—13|—25|—41 1.17
*7018A5SN24 90 140/ 24 | — | — | — | — | 1.5 | 1 (71.0) | (65.5)| 62.1 25 = 38.8 | 11400 | 17 000 99 | 131 134 1.5 0.8 454 886 |2 0314079 | 252 | 321 440 | 582 —7|—13|—25|—41 1.00
*7018A 90 140/ 24| — | — | — | — | 1.5 | 1 68.5 63.5 | 40.5 | 30 - 452 | 6600 | 8700 99 | 131 134 1.5 0.8 98 78224833977 | 176 | 356 | 543 | 650 0/—10|—25|—35 1.18
*90BNR10E 90(140/24 | — | — | — | — | 15| 1 35.0 33.0 | 48.0 18 | 10.9 | 30.7 | 13100 | 18 700 99 | 131 134 1.5 0.8 98 338| 830| -— 75 | 116 | 164 = 0|—10|—24 = 1.24
*90BNR10H 90 (140| 24 | — |55|145/22| 1.5 | 1 (85.0)| (33.0)| 31.,5 | 18 | 10.9 | 30.7 | 15700 | 24 400 99 | 131 134 1.5 0.8 98 372| 943 | -— 83 | 134 | 191 - 0|—10| —24 - 1.16
*90BNR10X 90 (140| 24 | 29 | 551|145/ 22| 1.5 | 1 (85.0)| (33.0)| 31.5 18 | 10.9 | 30.7 | 18 300 | 28 700 99 | 131 134 1.5 0.8 98 372 | 943 | -— 83 | 134 | 191 = 0|—10| —24 = 1.16
*90BER10E 90 140/ 24 | — | — | — | — | 15| 1 33.5 315 | 56.0 | 25 - 38.8 | 11 300 | 15900 99 | 131 134 1.5 0.8 98 6531339 -— 124 | 238 | 309 - 0|—12|—22 - 1.24
*90BER10H 90 140| 24 | — | 551|145/ 22| 1.5 | 1 (83.5)| (81.5)| 38.0 | 25 = 38.8 | 14 000 | 21 800 99 | 131 134 1.5 0.8 98 739 |1 541 = 139 | 277 | 362 = 0|—12 | —22 = 1.16
*90BER10X 90 |[140| 24 | 29 | 55|145/22| 15 | 1 (83.5)| (31.5)]| 38.0 | 25 - 38.8 | 16 600 | 26 100 99 | 131 134 1.5 0.8 98 739 |1 541 - 139 | 277 | 362 - 0|—12|—22 - 1.16
*90BNR20EV1V 90 (140|/30 | — | — | — | — | 1.5 | 1 35.0 33.0 | 48.0 | 18 | 10.9 | 33.7 | 13100 = 99 | 131 134 1.5 0.8 98 338| 830 — 75 | 116 | 164 = 0|—10| —24 = 1.52
*90BNR20HV1V 90 140/ 30| — | — | — | — | 1.5 | 1 (85.0)| (33.0)| 31.5 18 | 10.9 | 33.7 | 15700 - 99 | 131 134 1.5 0.8 98 372| 943 | -— 83 | 134 | 191 - 0|—10 | —24 - 1.44
*90BNR20XV1V 90 (140|/30 | — | — | — | — | 1.5 | 1 (85.0)| (33.0)| 31.5 18 | 10.9 | 33.7 | 18 300 = 99 | 131 134 1.5 0.8 98 372 | 943| -— 83 | 134 | 191 = 0|—10|—24 = 1.44
*90BER20EV1V 90 140/ 30| — | — | — | — | 15| 1 33.5 315 | 56.0 | 25 - 41.8 | 11 300 - 99 | 131 134 1.5 0.8 98 6531339 — 124 | 238 | 309 - 0|—12 | —22 - 1.52
*90BER20HV1V 90(140/30 | — | — | — | — | 15| 1 (83.5)| (31.5)| 38.0 | 25 = 41.8 | 14 000 = 99 | 131 134 1.5 0.8 98 739 | 1 541 = 139 | 277 | 362 = 0|—12|—22 = 1.44
*90BER20XV1V 90 (140|/30 | — | — | — | — | 15| 1 (83.5)| (31.5)| 38.0 | 25 - 41.8 | 16 600 - 99 | 131 134 1.5 0.8 98 739 |1 541 - 139 | 277 | 362 — 0|—12 | —22 - 1.44
7218C 90 160/ 30 | — | — | — | — | 2 1 129 105 72.0 15 | 146 | 31.7 9200 | 14 000 100 | 150 | 154 2 1 384 77111865|3713 95 | 126 | 187 | 262 |— 15| —29 | — 57 | — 90 2.20
7218CSN24 90 (16030 | — | — | — | — | 2 1 (129) |(105) 85.5 15 | 14.6 | 31.7 | 12000 | 18 300 100 | 150 | 154 2 1 425 872121504316 109 | 146 | 219 | 308 |—15|—29 | —57 | —90 1.80
7218A5 90 160/ 30 | — | — | — | — | 2 1 123 100 83.5 | 25 = 441 8 000 | 12 000 100 | 150 | 154 | 2 1 658 |1272(2899|5945| 240 | 304 | 416 | 556 |—12 | —21 | —39 | —64 | 2.31
7218A5SN24 90 160/ 30 | — | — | — | — | 2 1 (123) |(100) 99.2 | 25 - 44.1 | 10400 | 15600 100 | 150 | 154 2 1 744 11462|3375(6965| 279 | 357 | 490 | 657 | —12|—21|—39 | — 64 1.91
7218A 90 16030 | — | — | — | — | 2 1 118 96.5 | 64.5 | 30 = 51.1 6 000 | 8000 100 | 150 | 154 | 2 1 98 |1676|4314 5954 | 165 | 434 | 616 | 697 0|—20|—40|—50| 223
(") The bearings denoted by an asterisk (*) indicates the bearings which sealed bearings are available. Series 20 and 29 are exclusively for sealed bearings. Calculation of radial rigidity Table EL] L [M [ H Table DBD|DBB For additional information:
() A bearing with C values at column indicate a bearing which Spinshot I are available, and a bearing with BN,SN,SB  values at column indicate a Muitiply axial rigidity by factors intable A. - A "q5° |65 | 60 | 50 | 45 B Preloadfactor [1.36| 2 ¢ Dynamic equivalent load -« -+« -« - - P191
bearing which ROBUSTSHOT are available. Calculation of preload and axial rigidity 18° 45 Axial rigidity [ 1.48] 2 ) .
(‘) Basic load rating values are reference values for ceramic ball bearings. m;lﬁgl';‘g;“;g‘t’aé’;atggﬁ:Bl 25° 20 Radial rigidity | 1.54 | 2 ® Static equivalent load - -+ - coeeoP198
(*) For permissible axial load, please refer to Page 199. For radial rigidity, multiply the value 30° 1.4 @ Spacer Dimensions and Nozzle Position - - P237
() For application of limiting speeds, please refer to Page 216. obtained in table A with factors in table B. @ Recommended Grease Quantities- - P257
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1. Angular Contact Ball Bearings el
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79,70,72 series BNR19,29 series ROBUSTSHOT Spinshot™ I o o o 3
BNR10,20 series BER19,29 series .S
BER10,20 series g
Boundary Dimensions () Basic Load Ratings () | Permissible Effective| Limiting Speeds (°) Abutment and Fillet Dimensions Preload (DB and DF Arrangement) | Axial Rigidity (DB and DF Arrangement) | Measured Axial Clearance. 2
Bearing (mm) (kN) M | ©OME | Eactor| Load (min-) (mm) N) (N/um) (pm) Mass B
Numbers () r r | G | Co |lwO)|gne ] n | o . G [ D Do | ra | 1o ta B
d|D|B|C |Bn|Sv|Ss (min) | (min) | @ynamic) | (Static) | (kN) (Degree) | Grease Qil min) | (max) | max.) | max) | (max) EL L M H EL L M H EL L M H | (approx.) <
*7919C 9 130|118 | — | — | — | — | 1.1 | 0.6 445 48.0 | 30.0| 15 | 16.7 | 24.1 | 10300 | 15600 102 | 123 | 125 | 1 0.6 154 294 | 800 1588| 81 105 | 164 | 230 —3| —9|—24|—40| 0.597
*7919CSN24 95130/ 18 | — | — | — | — | 1.1 | 0.6 | (44.5)| (48.0)| 35.8| 15 | 16.7 | 24.1 | 13 400 | 20 300 102 | 123 | 125 | 1 0.6 161 320| 903|1819| 91 121 191 | 268 —3| —9|—24|—40| 0.522
*7919A5 9%5/130|/18 | — | — | — | — | 1.1 | 0.6 42.0 455 | 35.0] 25 - 35.2 8900 | 13400 102 | 123 | 125 1 0.6 226 512112182371 | 195 | 261 363 | 475 —-3| —8|—17|—28| 0.603
*7919A5SN24 9513018 | — | — | — | — | 1.1 | 0.6 | (42.0)| (45.5)| 415 25 = 35.2 | 11600 | 17 400 102 | 123 | 125 1 0.6 244 5741397 |2751| 223 | 304 | 425 | 558 —3| —8|—17|—28| 0.528
*95BNR19E 9 130|18 | — | — | — | — | 1.1 | 0.6 32.0 31.0 50.0| 18 | 10.9 | 27.3 | 13400 | 19100 102 | 123 | 125 1 0.6 98 288 | 775 — 77 | 112 164 - 0| —8|—22 - 0.571
*95BNR19H 95 |130| 18 | — | 4.0|10.4/ 22| 1.1 | 0.6 | (32.0)| (31.0)| 32.5| 18 | 10.9 | 27.3 | 16 000 | 24 900 102 | 123 | 125 1 0.6 98 314| 878 — 86 | 129 | 191 = 0| —8|—22 = 0.497
*95BNR19X 95 |130| 18 | 23 | 4.0 |[10.4/2.2| 1.1 | 0.6 | (32.0)| (31.0)| 32.5| 18 | 10.9 | 27.3 | 18 700 | 29 400 102 | 123 | 125 | 1 0.6 98 314 | 878| — 86 | 129 | 191 - 0| —8|—22 - 0.497
*95BER19E 9% 130|118 | — | — | — | — | 1.1 | 0.6 30.5 29.7 58.5| 25 = 35.2 | 11 500 | 16 200 102 | 123 | 125 1 0.6 98 442 |1 005| — 127 | 212 | 286 = 0| —8|—17 = 0.571
*95BER19H 95 |130| 18 | — |4.0|10.4/2.2| 1.1 | 0.6 | (30.5)| (29.7)| 39.5| 25 - 35.2 | 14 300 | 22 300 102 | 123 | 125 1 0.6 98 493 (1150 — 143 | 247 | 334 - 0| —8|—17 - 0.497
*95BER19X 95 |130| 18 | 23 | 4.0(|10.4/2.2 | 1.1 | 0.6 | (30.5)| (29.7)| 39.5| 25 = 35.2 | 16 900 | 26 700 102 | 123 | 125 1 0.6 98 493 (1150 | — 143 | 247 | 334 = 0| —8|—17 = 0.497
*95BNR29EV1V 9 130|222 | — | — | — | — | 1.1 | 0.6 32.0 31.0 50.0| 18 | 10.9 | 29.3 | 13400 - 102 | 123 | 125 1 0.6 98 288 | 775 — 77 | 112 164 - 0| —8|—22 - 0.758
*95BNR29HV1V 95(130/22 | — | — | — | — | 1.1 | 0.6 | (32.0)| (31.0)| 32.5| 18 | 10.9 | 29.3 | 16 000 = 102 | 123 | 125 | 1 0.6 98 314 | 878| — 86 | 129 | 191 = 0| —8|—22 = 0.684
*95BNR29XV1V 95/130|22 | — | — | — | — |11 ] 06 | (32.0)| (381.0)| 325| 18 | 10.9 | 29.3 | 18 700 - 102 | 123 | 125 1 0.6 98 314| 878| -— 86 | 129 | 191 - 0| —8|—22 - 0.684
*95BER29EV1V 9513022 | — | — | — | — | 1.1 | 0.6 30.5 29.7 | 585 25 — | 37.2 | 11500 = 102 | 123 | 125 | 1 0.6 98 442 |1 005| — 127 | 212 | 286 = 0| —8|—17 = 0.758
*95BER29HV1V 951130/ 22 | — | — | — | — | 1.1 | 0.6 | (30.5)| (29.7)| 39.5| 25 - 37.2 | 14 300 - 102 | 123 | 125 1 0.6 98 493 (1150 -— 143 | 247 | 334 - 0| —8|—17 - 0.684
*95BER29XV1V 951130/ 22 | — | — | — | — | 1.1 | 0.6 | (30.5)| (29.7)| 39.5| 25 = 37.2 | 16 900 = 102 | 123 | 125 1 0.6 98 493 (1150 — 143 | 247 | 334 = 0| —8|—17 = 0.684
*7019C 95 145|24 | — | — | — | — | 15| 1 77.0 73.0 | 47.0, 15 | 159 | 28.1 9600 | 14 600 104 | 136 | 139 1.5 0.8 275 549 |1 188 |2 348 94 | 125 | 176 | 246 —9|—19 | —36 | — 58 1.21
*7019CSN24 95 145|244 | — | — | — | — | 1.5 | 1 (77.0)| (73.0)| 55.8| 15 | 15.9 | 28.1 | 12500 | 19 000 104 | 136 | 139 1.5 0.8 299 6141357 2712 | 107 | 144 | 205 | 288 —9|—19|—36 | —58 1.04
*7019A5 9514524 | — | — | — | — |15 | 1 73.0 69.5 | 525| 25 — | 40.0 | 8400 | 12500 104 | 136 | 139 | 1.5 0.8 421 808118323786 | 227 | 287 | 392 | 525 —7|—13|—25|—42| 1.21
*7019A5SN24 95|145|24 | — | — | — | — | 15| 1 (73.0)| (69.5)| 62.7| 25 = 40.0 | 10900 | 16 300 104 | 136 | 139 1.5 0.8 469 919121194417 | 263 | 336 | 460 | 619 —7|—13 | —25|—42 1.04
*7019A 95 14524 | — | — | — | — | 15| 1 70.0 67.0 | 40.5| 30 — | 46.6 | 6300 | 8400 104 | 136 | 139 | 1.5 0.8 98 8112592 4157 | 182 | 372 | 569 | 682 0/—10|—25|—35| 1.23
*95BNR10E 95 14524 | — | — | — | — | 15| 1 35.5 34.5 50.0| 18 | 10.8 | 31.3 | 12500 | 17 900 104 | 136 | 139 1.5 0.8 98 345| 854| -— 77 | 120 | 170 = 0|—10|—24 = 1.30
*95BNR10H 95 145/ 24 | — |55|145/22| 1.5 | 1 (85.5)| (34.5)| 32.5| 18 | 10.8 | 31.3 | 15000 | 23 400 104 | 136 | 139 | 1.5 0.8 98 380 971 - 86 | 138 | 198 - 0|—10| —24 - 1.21
*95BNR10X 95 (145| 24 | 29 | 55 |14.5/22| 1.5 | 1 (85.5)| (34.5)| 32.5| 18 |10.8 | 31.3 | 17500 | 27 500 104 | 136 | 139 | 1.5 0.8 98 380 | 971 = 86 | 138 | 198 = 0|—10 | —24 = 1.21
*95BER10E 95 145|244 | — | — | — | — | 1.5 | 1 34.0 33.0 58.5| 25 - 39.7 | 10 800 | 15200 104 | 136 | 139 1.5 0.8 98 671 |1 381 - 127 | 246 | 320 - 0|—12 | —22 - 1.30
*95BER10H 95 145/ 24 | — |55 |145/22| 15 | 1 (84.0)| (33.0)| 39.5| 25 — | 39.7 | 13400 | 20 900 104 | 136 | 139 | 1.5 0.8 98 7601590 | — 143 | 287 | 375 = 0|—12 | —22 = 1.21
*95BER10X 95 (145| 24 | 29 | 55|145(22| 15 | 1 (84.0)| (33.0)| 39.5| 25 - 39.7 | 15900 | 25 000 104 | 136 | 139 1.5 0.8 98 76011590 — 143 | 287 | 375 - 0|—12|—22 - 1.21
*95BNR20EV1V 95 14530 | — | — | — | — | 1.5 | 1 35.5 345 | 50.0| 18 | 10.8 | 34.3 | 12 500 = 104 | 136 | 139 | 1.5 0.8 98 345| 854 | — 77 | 120 | 170 = 0|—10| —24 = 1.60
*95BNR20HV1V 95 145/30 | — | — | — | — | 15| 1 (85.5)| (34.5)| 32.5| 18 | 10.8 | 34.3 | 15000 - 104 | 136 | 139 1.5 0.8 98 380 971 - 86 | 138 | 198 - 0|—10|—24 - 1.51
*95BNR20XV1V 95 145/30 | — | — | — | — | 1.5 | 1 (85.5)| (34.5)| 32.5| 18 | 10.8 | 34.3 | 17 500 = 104 | 136 | 139 | 1.5 0.8 98 380| 971 = 86 | 138 | 198 = 0|—10| —24 = 1.51
*95BER20EV1V 9514530 | — | — | — | — |15 | 1 34.0 33.0 | 585| 25 — | 42.7 | 10 800 - 104 | 136 | 139 | 1.5 0.8 98 671 |1 381 - 127 | 246 | 320 - 0|—12|—22 - 1.60
*95BER20HV1V 95 145/30 | — | — | — | — | 1.5 | 1 (84.0)| (33.0)| 39.5| 25 = 42.7 | 13 400 = 104 | 136 | 139 1.5 0.8 98 76011590 | — 143 | 287 | 375 = 0|—12|—22 = 1.51
*95BER20XV1V 95 145/30 | — | — | — | — | 15| 1 (84.0)| (83.0)| 39.5| 25 - 42.7 | 15900 - 104 | 136 | 139 1.5 0.8 98 7601590 — 143 | 287 | 375 - 0|—12 | —22 - 1.51
7219C 9 17032 | — | — | — | — | 21|11 | 139 112 76.0| 15 | 14.6 | 33.7 8 700 | 13 300 107 | 158 | 163 2 1 448 876 |2 0814153 98 | 130 | 192 | 270 | —18 | —33 | —63 | — 99 2.64
7219CSN24 95170/ 32 | — | — | — | — |21 | 1.1 |(139) [(112) 90.0| 15 | 14.6 | 33.7 | 11400 | 17 300 107 | 158 | 163 2 1 498 995(2404 4834 | 114 | 151 225 | 317 |—18 | —33 | —63 | —99 2.18
7219A5 9% 17032 | — | — | — | — | 21|11 | 183 107 87.0| 25 = 46.9 7 600 | 11 400 107 | 158 | 163 2 1 703 139031246301 | 240 | 308 | 419 | 557 | —13 | —23 | —42 | —68| 2.63
7219A5SN24 95/170/82 | — | — | — | — | 21| 1.1 |(133) |(107) |103 25 — 146.9 | 9900 | 14 800 107 | 158 | 163 | 2 1 796 |1601|3639|7386| 280 | 361 494 | 657 |—13 | —283 | —42 | —68| 217
7219A 951170/ 32 | — | — | — | — | 21 | 1.1 | 128 103 67.0| 30 — | 542 | 5700 | 7600 107 | 158 | 163 | 2 1 356 |1633|4191 6644 | 248 | 422 | 596 | 711 —5|—20|—40|—55| 2.67
(") The bearings denoted by an asterisk (*) indicates the bearings which sealed bearings are available. Series 20 and 29 are exclusively for sealed bearings. Calculation of radial rigidity Table EL] L [M [ H Table DBD|DBB For additional information:
() A bearing with C values at column indicate a bearing which Spinshot I are available, and a bearing with BN,SN,SB  values at column indicate a Muitiply axial rigidity by factors intable A. - A "q5° |65 | 60 | 50 | 45 B Preloadfactor [1.36| 2 ¢ Dynamic equivalent load -« -+« -« - - P191
bearing which ROBUSTSHOT are available. Calculation of preload and axial rigidity 18° 45 Axial rigidity [ 1.48] 2 ) .
() Basic load rating values are reference values for ceramic ball bearings. m;lﬁgvg;";g‘t’é‘ré’;atgg%sBl 25° 2.0 Radial rigidity | 1.54 | 2 ® Static eleVflIent load +----- R P198
() For permissible axial load, please refer to Page 199. For radial rigidity, multiply the value 30° 14 @ Spacer Dimensions and Nozzle Position - - P237
() For application of limiting speeds, please refer to Page 216. obtained in table A with factors in table B. @ Recommended Grease Quantities- - P257
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1. Angular Contact Ball Bearings

\ Part 4 \
Bore Diameter 1QQ mm
B B SN B
Ss
r r r r Bl TS BN r r1
o NN o \ 2 o = “
r r 1 r m r ﬁp s ﬁp &
oD oD ! | oD T\ T | BB - 8
‘ ¢d ‘ od C od §
| | oD, ¢d, 9D, od, [
a a a ‘ ‘ @
79,70,72 series BNR19,29 series ROBUSTSHOT Spinshot™ I o o o 3
BNR10,20 series BER19,29 series .S
BER10,20 series g
Boundary Dimensions () Basic Load Ratings () | Permissible Effective| Limiting Speeds (°) Abutment and Fillet Dimensions Preload (DB and DF Arrangement) | Axial Rigidity (DB and DF Arrangement) | Measured Axial Clearance. 2
Bearing (mm) (kN) A C;:;f‘f Factor| Lo2d (min”) (mm) (N) (N/um) (um) “{'555 E
Numbers () d|o|B|cla|se|se| | | C | Co |80 pegeq o | mm | Grease | oi Ga | Da | Do | 7fa | o g | | | M | H |E | L | M| H/|E/|L/|M]|H|@pox [
(min.) | (min)) | (Dynamic) | (Static) | (kN) a (min.) | (max.) | (max.) | (max.) | (max.) &
*7920C 100140 20 | — | — | — | — | 1.1 ] 0.6 52.5 54.0 | 33.0] 15 | 16.5 | 26.1 9600 | 14 600 107 | 133 | 135 1 0.6 191 387 | 905|1790 84 | 112 164 | 230 —5|—13|—28 | — 46| 0.800
*7920CSN24 100(140/ 20 | — | — | — | — | 1.1 | 0.6 | (52.5)| (54.0)| 39.2| 15 | 16.5 | 26.1 | 12500 | 19 000 107 | 133 | 135 1 0.6 203 427 |1 026 | 2 057 95 | 129 | 191 268 —5|—13|—28 | —46| 0.702
*7920A5 100140/ 20 | — | — | — | — | 1.1 | 0.6 49.5 515 | 39.5| 25 - 38.0 | 8400 | 12 500 107 | 133 | 135 1 0.6 318 6151229 2546 | 209 | 266 | 346 | 463 —5/—10|—18 | — 31| 0.808
*7920A5SN24 100(140/ 20 | — | — | — | — | 1.1 | 0.6 | (49.5)| (51.5)| 46.8| 25 = 38.0 | 10900 | 16 300 107 | 133 | 135 1 0.6 348 694 | 1410|2956 | 241 310 | 405 | 545 —5|—10|—18 | — 31| 0.710
*100BNR19E 10014020 | — | — | — | — | 1.1 | 0.6 38.0 35.0 | 50.5| 18 | 10.8 | 29.5 | 12500 | 17 900 107 | 133 | 135 1 0.6 98 329| 879 -— 72 | 111 162 - 0|—10| —26 - 0.770
*100BNR19H 100140/ 20 | — (4.0 |12.0/2.2| 1.1 | 0.6 | (38.0)| (35.0)| 33.0| 18 | 10.8 | 29.5 | 15000 | 23 400 107 | 133 | 135 1 0.6 98 362 (1000 — 81 128 | 189 = 0|—10| — 26 = 0.673
*100BNR19X 100(140| 20 | 25 | 4.0 |[12.0/2.2| 1.1 | 0.6 | (38.0)| (35.0)| 33.0| 18 | 10.8 | 29.5 | 17500 | 27 500 107 | 133 | 135 1 0.6 98 362 (1000 -— 81 128 | 189 - 0|—10|—26 - 0.673
*100BER19E 100140/ 20 | — | — | — | — | 1.1 | 0.6 36.0 33.5 | 59.5| 25 = 38.0 | 10 800 | 15200 107 | 133 | 135 1 0.6 98 522 (1142 | — 120 | 213 | 282 = 0|—10|—20 = 0.770
*100BER19H 100140/ 20 | — | 4.0 |12.0/2.2| 1.1 | 0.6 | (36.0)| (33.5)| 40.0| 25 - 38.0 | 13400 | 20 900 107 | 133 | 135 1 0.6 98 585(1 311 - 135 | 247 | 330 - 0|—10|—20 - 0.673
*100BER19X 100(140| 20 | 25 | 4.0 |[12.0/2.2| 1.1 | 0.6 | (36.0)| (33.5)| 40.0| 25 = 38.0 | 15900 | 25 000 107 | 133 | 135 1 0.6 98 585 (1 311 = 135 | 247 | 330 = 0|—10|—20 = 0.673
*100BNR29EV1V 10014024 | — | — | — | — | 1.1 | 0.6 38.0 35.0 50.5| 18 | 10.8 | 31.5 | 12500 - 107 | 133 | 135 1 0.6 98 329| 879 -— 72 | 111 162 - 0|—10| — 26 - 0.902
*100BNR29HV1V 100(140/ 24 | — | — | — | — | 1.1 | 0.6 | (38.0)| (35.0)| 33.0| 18 | 10.8 | 31.5 | 15000 = 107 | 133 | 135 1 0.6 98 362 (1000 — 81 128 | 189 = 0|—10| — 26 = 0.805
*100BNR29XV1V 100(140/24 | — | — | — | — | 1.1 | 0.6 | (38.0)| (35.0)| 33.0| 18 | 10.8 | 31.,5 | 17500 - 107 | 133 | 135 1 0.6 98 362 (1000 -— 81 128 | 189 - 0|—10|—26 - 0.805
*100BER29EV1V 10014024 | — | — | — | — | 1.1 | 0.6 36.0 33.5 59.5| 25 = 40.0 | 10 800 = 107 | 133 | 135 1 0.6 98 522 (1142 | — 120 | 213 | 282 = 0|—10|—20 = 0.902
*100BER29HV1V 100(140/24 | — | — | — | — | 1.1 | 0.6 | (36.0)| (383.5)| 40.0| 25 - 40.0 | 13400 - 107 | 133 | 135 1 0.6 98 585(1 311 - 135 | 247 | 330 - 0|—10|—20 - 0.805
*100BER29XV1V 100(140/24 | — | — | — | — | 1.1 | 0.6 | (36.0)| (33.5)| 40.0| 25 = 40.0 | 15900 = 107 | 133 | 135 1 0.6 98 585 (1 311 = 135 | 247 | 330 = 0|—10|—20 = 0.805
*7020C 100/150(24 | — | — | — | — [ 15 | 1 79.0 77.0 | 49.0] 15 | 16.0 | 28.7 9200 | 14 000 109 | 141 144 1.5 0.8 282 534 (1278|2572 97 | 126 | 187 | 264 —-9|,—18|—37 | —60| 1.27
*7020CSN24 100/150( 24 | — | — | — | — [ 1.5 | 1 (79.0)| (77.0)| 58.4| 15 | 16.0 | 28.7 | 12000 | 18 300 109 | 141 144 1.5 0.8 306 596 | 1462|2974 | 111 146 | 218 | 309 —9,—18|—37| —60| 1.09
*7020A5 100(150(24 | — | — | — | — [ 15 | 1 75.0 73.5 575| 25 - 411 8 000 | 12 000 109 | 141 144 1.5 0.8 434 83720093948 | 236 | 300 | 418 | 549 —7|—13|—26| —42| 1.45
*7020A5SN24 100150/ 24 | — | — | — | — [ 1.5 | 1 (75.0)| (73.5)| 68.3| 25 = 41.1 | 10 400 | 15600 109 | 141 144 1.5 0.8 483 9532327 14609 | 274 | 350 | 491 647 —7|—13|—26| —42| 1.27
*7020A 100/150(24 | — | — | — | — [ 15 | 1 72.0 70.5 | 445] 30 - 48.1 6000 | 8000 109 | 141 144 1.5 0.8 98 8402701 |/4338| 188 | 388 | 595 | 713 0/—10|—25| — 35| 1.28
*100BNR10E 100/150( 24 | — | — | — | — [ 1.5 | 1 36.0 36.0 52.0| 18 | 10.9 | 32.3 | 12000 | 17 200 109 | 141 144 1.5 0.8 98 352 | 877| — 78 | 1283 | 175 = 0|—10|—24 = 1.34
*100BNR10H 100(150| 24 | — |55 (14522 | 15 | 1 (86.0)| (36.0)| 34.0| 18 | 10.9 | 32.3 | 14 400 | 22 400 109 | 141 144 1.5 0.8 98 389 | 999| -— 88 | 142 | 205 — 0|—10|—24 - 1.25
*100BNR10X 100|150 24 | 29 | 5.5 (14.5/2.2 | 1.5 | 1 (86.0)| (36.0)| 34.0| 18 | 10.9 | 32.3 | 16 800 | 26 400 109 | 141 144 1.5 0.8 98 389 | 999 -— 88 | 142 | 205 = 0|—10| —24 = 1.25
*100BER10E 100(150(24 | — | — | — | — [ 15 | 1 34.5 34.5 61.0| 25 - 41.2 | 10400 | 14 600 109 | 141 144 1.5 0.8 98 689 (1423 | — 130 | 254 | 331 - 0|—12 | —22 - 1.34
*100BER10H 100(150( 24 | — |55 |145/ 22| 15 | 1 (84.5)| (34.5)| 41.0| 25 = 41.2 | 12800 | 20 000 109 | 141 144 1.5 0.8 98 78011639 | — 146 | 296 | 388 = 0|—12|—22 = 1.25
*100BER10X 100|150 24 | 29 | 5.5 (14.5/22 | 1.5 | 1 (84.5)| (34.5)| 41.0| 25 - 41.2 | 15200 | 24 000 109 | 141 144 1.5 0.8 98 7801639 — 146 | 296 | 388 - 0|—12 | —22 - 1.25
*100BNR20EV1V 10015030 | — | — | — | — [ 1.5 | 1 36.0 36.0 | 52.0| 18 | 10.9 | 35.3 | 12 000 = 109 | 141 144 1.5 0.8 98 352 | 877 — 78 | 128 | 175 = 0|—10| —24 = 1.65
*100BNR20HV1V 100(150/30 | — | — | — | — |15 | 1 (86.0)| (36.0)| 34.0| 18 | 10.9 | 35.3 | 14 400 - 109 | 141 144 1.5 0.8 98 389 | 999| -— 88 | 142 | 205 - 0|—10|—24 - 1.56
*100BNR20XV1V 100/150(30 | — | — | — | — [ 1.5 | 1 (86.0)| (36.0)| 34.0| 18 | 10.9 | 35.3 | 16 800 = 109 | 141 144 1.5 0.8 98 389 | 999 -— 88 | 142 | 205 = 0|—10| —24 = 1.56
*100BER20EV1V 10015030 | — | — | — | — [ 1.5 | 1 34.5 345 | 61.0| 25 - 44.2 | 10400 - 109 | 141 144 1.5 0.8 98 689 (1423 | — 130 | 254 | 331 — 0|—12 | —22 - 1.65
*100BER20HV1V 100150/ 30 | — | — | — | — [ 15 | 1 (84.5)| (34.5)| 41.0| 25 = 44.2 | 12 800 = 109 | 141 144 1.5 0.8 98 78011639 | — 146 | 296 | 388 = 0|—12|—22 = 1.56
*100BER20XV1V 100/150(30 | — | — | — | — [ 1.5 | 1 (84.5)| (34.5)| 41.0| 25 - 44.2 | 15200 - 109 | 141 144 1.5 0.8 98 7801639 — 146 | 296 | 388 - 0|—12 | —22 - 1.56
7220C 100/180(34 | — | — | — | — | 21 | 1.1 | 157 127 88.5| 15 | 14.5 | 35.7 | 8300 | 12500 112 | 168 | 173 | 2 1 503 98423374700 104 | 137 | 202 | 284 |—20 | —36|—68 |—107| 3.18
7220A5 100180/ 34 | — | — | — | — [ 21 | 1.1 | 149 121 103 25 - 49.6 7200 | 10 800 112 | 168 | 173 2 1 776 |1574|3500(7110| 252 | 327 | 442 | 588 | —14 | —25|—45| — 73| 3.16
7220A 100/180(34 | — | — | — | — | 21 | 1.1 | 144 117 79.5| 30 = 57.4 5400 7 200 112 | 168 | 173 2 1 361 |1664 (5052|7687 | 253 | 430 | 646 | 758 —5|—20|—45| —60| 3.21
(") The bearings denoted by an asterisk (*) indicates the bearings which sealed bearings are available. Series 20 and 29 are exclusively for sealed bearings. Calculation of radial rigidity Table EL] L [M [ H Table DBD|DBB For additional information:
() A bearing with C values at column indicate a bearing which Spinshot T are available, and a bearing with BN,SN,SB  values at column indicate a ’\CA:I'EE:3;32‘:'(')"fgfri‘lfot:;fzit:r:;ir;It‘:gfd/i*t;, A 15" 6.5 [60 |50 45 B Preload factor |1.36| 2 @ pynamic equivalent load- -+« -+« - - P191
) tE)Szasli’l:n%e\{vcihera?ir%ovzﬂil—saiorgf:ﬁ;acv: iiﬂee's for ceramic ball bearings. for combination bearings ;g° g:g Q):;Zlarllﬂlgdig)i/ty 122 ; ® Static equivalent load -+« -« -« -+ P198
(‘) For permissible axial load, please refer to Page 199. Mgr't'rp;yd?gl ffg?dr‘st\'/” t;?}ﬁi%'ly the value 30° 14 ® Spacer Dimensions and Nozzle Position - - P237
() For application of limiting speeds, please refer to Page 216. obtained in table A with factors in table B. @ Recommended Grease Quantities- - P257
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1. Angular Contact Ball Bearings el

Bore Diameter 105 mm

B B SN B
Ss
r r1 r r1 Bl T[S Bn r r 7
20z 0 ) Y A4 b
r r d r m r ﬁp i ﬁp @
®D ®D ! | o0 o\ || i £
od od C od S
| ‘ ¢Da ¢da ¢Db (pda (1]
a a a ‘ @
79,70,72 series BNR19 series ROBUSTSHOT Spinshot™ I o o o 3
BNR10 series BER19 series .S
BER10 series g
Boundary Dimensions () Basic Load Ratings () | Permissible e Effective| Limiting Speeds (°) Abutment and Fillet Dimensions Preload (DB and DF Arrangement) | Axial Rigidity (DB and DF Arrangement) | Measured Axial Clearance. M 2
Bearing (mm) (kN) mid |8t Factor | Hoad (min-) (mm) N (N/um) (um) I ©
Numbers () r | G | G || 29 | G d | D | Do | 1 | 1 o H
r or . a a a
d|D|B|C |Bn|Sv|Ss (min) | (min) | @ynamic) | (Static) | (kN) (Degree) | Grease Qil min) | (max) | max.) | max) | (max) EL L M H EL L M H EL L M H | (approx.) <
7921C 105/145/20 | — | — | — | — | 1.1 | 0.6 | 535 57.0 | 345| 15 | 16.6 | 26.7 | 9200 | 14 000 112 | 138 | 140 | 1 06 | 194 | 396| 890|1791| 86 | 116 | 167 | 235 | —5|—13 | —27 | — 45| 0.831
7921CSN24 105(145/20 | — | — | — | — | 1.1 | 0.6 | (63.5)| (57.0)| 40.8| 15 | 16.6 | 26.7 | 12000 | 18 300 112 | 138 | 140 | 1 0.6 | 206 | 437|/1009|2058| 98 | 133 | 193 | 274 | —5|—13|—27 | —45| 0.729
7921A5 10514520 | — | — | — | — | 1.1 | 0.6 50.5 540 | 41.0| 25 — | 39.2 | 8000 | 12000 112 | 138 | 140 | 1 0.6 | 272 565|1361|2760| 203 | 265 | 369 | 491 -4 —9|—19 | —32| 0.820
7921A5SN24 105(145/20 | — | — | — | — | 1.1 | 0.6 | (50.5)| (54.0)| 48.7| 25 — | 39.2 | 10400 | 15600 112 | 138 | 140 | 1 0.6 | 296 636 | 1565|3208 | 234 | 308 | 432 | 577 -4 —9|—19 | —32| 0.718
105BNR19E 105(145/20 | — | — | — | — | 1.1 ] 0.6 38.5 36.5 | 53.0, 18 | 10.8 | 30.3 | 12000 | 17 200 112 | 138 | 140 | 1 0.6 98 336| 906| — 74 | 115 | 168 - 0|—10|—26| — 0.795
105BNR19H 105(145/20 | — | — | — | — | 1.1 | 0.6 | (38.5)| (36.5)| 39.0| 18 | 10.8 | 30.3 | 14 400 | 22 400 112 | 138 | 140 | 1 0.6 98 | 3701032, — 83 | 133 | 196 = 0|—10|—26 | — 0.693
105BNR19X 105(145/20 | 25| — | — | — | 1.1 | 0.6 | (38.5)| (36.5)| 39.0| 18 | 10.8 | 30.3 | 16 800 | 26 400 112 | 138 | 140 | 1 0.6 98 | 3701032 — 83 | 133 | 196 - 0|—10|—26| — 0.693
105BER19E 105145/ 20 | — | — | — | — | 1.1 | 0.6 37.0 35.0 | 62.0| 25 — 139.2 | 10400 | 14 600 112 | 138 | 140 | 1 0.6 98 5361180 | — 124 | 220 | 293 - 0|—10|—20| — 0.795
105BER19H 105/145/20 | — | — | — | — | 1.1 | 0.6 | (37.0)| (35.0)| 42.0| 25 — | 39.2 | 12800 | 20 000 112 | 138 | 140 | 1 0.6 98 | 6021355 — 139 | 256 | 343 - 0|—10|—20| — 0.693
105BER19X 105/145/20 |25 | — | — | — | 1.1 | 0.6 | (37.0)| (35.0)| 42.0| 25 — | 39.2 | 15200 | 24 000 112 | 138 | 140 | 1 0.6 98 602 |1355| — 139 | 256 | 343 - 0|—10|—20| — 0.693
7021C 105(160/ 26 | — | — | — | — | 2 1 92.5 89.5 | 57.0f 15 | 159 | 30.7 | 8700 | 13 300 115 | 150 | 154 | 2 1 330 6251149412973 | 103 | 134 | 197 | 276 |—11 | —21 | —42| — 67| 1.58
7021CSN24 105(160/ 26 | — | — | — | — | 2 1 (92.5)| (89.5)| 68.1| 15 | 15.9 | 30.7 | 11 400 | 17 300 115 | 150 | 154 | 2 1 362 70317153446 118 | 1565 | 230 | 324 | — 11 |—21 | —42 | — 67| 1.34
7021A5 105/160/ 26 | — | — | — | — | 2 1 87.5 85.0 | 66.5| 25 — 1439 | 7600 | 11400 115 | 150 | 154 | 2 1 493 98922114473 | 247 | 318 | 431 | 572 —8|—15|—28 | —46| 1.82
7021A5SN24 105(160/ 26 | — | — | — | — | 2 1 (87.5)| (85.0)| 79.0| 25 — 439 | 9900 | 14 800 115 | 150 | 154 | 2 1 5563 |1131 2564|5228 | 287 | 372 | 507 | 674 —8|—15|—28 | —46| 1.58
7021A 105/160( 26 | — | — | — | — | 2 1 84.0 81.5 | 51.0| 30 — | 512 | 5700 | 7600 115 | 150 | 154 | 2 1 98 | 8401|2693 |4318| 188 | 388 | 591 | 707 0|—10|—25| —35| 1.60
105BNR10E 105/160( 26 | — | — | — | — | 2 1 41.0 41.0 | 59.5| 18 | 10.9 | 34.5 | 11400 | 16 200 115 | 150 | 154 | 2 1 98 | 4241034 — 80 | 135 | 190 = 0|—12|—27| — 1.70
105BNR10H 105|160 26 | — (6.0 (15.2| 22| 2 1 (41.0)| (41.0)| 39.0| 18 | 10.9 | 34.5 | 13600 | 21 200 115 | 150 | 154 | 2 1 98 47111182 | — 89 | 156 | 222 - o|—12|—-27| — 1.59
105BNR10X 105|160 26 | 31 | 6.0 |15.2| 2.2 | 2 1 (41.0)| (41.0)| 39.0| 18 | 10.9 | 34.5 | 15900 | 25 000 115 | 150 | 154 | 2 1 98 47111182 | — 89 | 156 | 222 - 0|—12 | —27| — 1.59
105BER10E 105(160/ 26 | — | — | — | — | 2 1 39.0 39.5 | 70.0| 25 — | 439 | 9800 | 13800 115 | 150 | 154 | 2 1 98 9111815 — 133 | 286 | 369 - 0|—15|—26| — 1.70
105BER10H 105|160 26 | — (6.0 (15.2| 2.2 | 2 1 (89.0)| (39.5)| 475 25 — 439 | 12100 | 18 900 115 | 150 | 154 | 2 1 98 (1039|2100 — 149 | 335 | 434 - 0|—15|—26| — 1.59
105BER10X 105|160 26 | 31 | 6.0 |156.2| 2.2 | 2 1 (89.0)| (39.5)| 475 25 — 143914400 | 22 700 115 | 150 | 154 | 2 1 98 |1039|2100| — 149 | 335 | 434 - 0|—15|—26| — 1.59
7221C 105(190/ 36 | — | — | — | — [ 21 | 1.1 | 171 143 975| 15 | 145 | 37.7 | 7800 | 11 900 117 | 178 | 183 | 2 1 540 107726515311 108 | 144 | 216 | 304 |—21 |—38 | — 73 |—114| 3.78
7221A5 105190/ 36 | — | — | — | — | 2.1 | 1.1 | 163 137|111 25 — | 524 | 6800 | 10200 117 | 178 | 183 | 2 1 862 |1790(3950|7929| 268 | 348 | 471 | 625 |—15|—27 |—48 | — 77| 3.77
7221A 105/190/ 36 | — | — | — | — [ 2.1 | 1.1 | 157 132 85.0| 30 — | 606 | 5100 | 6800 117 | 178 | 183 | 2 1 368 (2298|5208 8924 | 260 | 493 | 666 | 818 —5|—25|—45| — 65| 3.82
(') The bearings denoted by an asterisk (*) indicates the bearings which sealed bearings are available. Calculation of radial rigidity Table ELITL[MIJ[H Table pDBD[DBB For additional information:
() A bearing with C values at column indicate a bearing which Spinshot T are available, and a bearing with BN,SN,SB values at column indicate a Muitiply axtal rigicity by factors in teble A. - A 715> 165 | 60 | 50 | 46 B Preloadfactor [1.36| 2 ¢ Dynamic equivalent load+ -+ -+« -- P191
) ) ' Calculation of preload and axial rigidity 18° 45 Axial rigidity | 1.48| 2 : i
bearing which ROBUSTSHOT are available. for combination bearings 250 50 Radial rigich @ Static equivalent load + -+ - P198
. . . . : ) . gidity | 1.54| 2 . . .
(%) Basic load rating values are reference values for ceramic ball bearings. Multiply by factors in table B. 5 14 @ Spacer Dimensions and Nozzle Position - - P237
L . For radial rigidity, multiply the value 30 - .
() For permissible axial load, please refer to Page 199. obtained in table A with factors in table B. @ Recommended Grease Quantities - - P257

(°) For application of limiting speeds, please refer to Page 216.
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1. Angular Contact Ball Bearings el

Bore Diameter 110 mm

B B SN B
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r r r1 r T Z 2 7\ ‘ %
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od od C od S
| | oD, ¢d, @D, pd, [
a a a ‘ @
79,70,72 series BNR19 series ROBUSTSHOT Spinshot™ I o o o 3
BNR10 series BER19 series .S
BER10 series g
Boundary Dimensions () Basic Load Ratings () | Permissible e Effective| Limiting Speeds (°) Abutment and Fillet Dimensions Preload (DB and DF Arrangement) | Axial Rigidity (DB and DF Arrangement) | Measured Axial Clearance. M 2
Bearing (mm) (kN) e | oM Factor| Load (min™) (mm) (N) (N/pm) (Hm) ass N
Numbers () ro|on C c Load () Da et C(r?lnr;e)r d D Dy r ro ) >
r or . a a a
d|D|B | C|Bx|Su|Ss| il mn)|Oymami | Static) | kN) (Degree) " | Grease | Oil (min) | (max) | max,) | (max) | (max)| E- L M H EL L M H EL L M H |(approx.) <
7922C 110(1560/ 20 | — | — | — | — | 1.1 ] 0.6 54.5 59.5 | 355| 15 | 16.7 | 27.4 | 8900 | 13500 117 | 143 | 145 1 0.6 196 405| 916 | 1849, 89 | 120 | 173 | 243 —5|—13 | —27 | — 45| 0.867
7922CSN24 110(150 20 | — | — | — | — | 1.1 | 0.6 | (54.5)| (59.5)| 42.4| 15 | 16.7 | 27.4 | 11600 | 17 600 117 | 143 | 145 1 0.6 | 209 447 11039 | 2126| 101 | 138 | 200 | 284 | —5|—13 | —27 | — 45| 0.761
7922A5 110|150/ 20 | — | — | — | — | 1.1 | 0.6 51.5 56.0 | 43.0| 25 — | 40.3 | 7700 | 11600 117 | 143 | 145 1 0.6 332 6511502 | 2985 224 | 286 | 393 | 519 —5|—10|—20|— 33| 0.877
7922A5SN24 110(150(20 | — | — | — | — | 1.1 | 0.6 | (51.5)| (56.0)| 50.7| 25 — | 40.3 | 10 000 | 15 000 117 | 143 | 145 1 0.6 365 7351731 | 3474| 258 | 333 | 461 610 —5|—10|—20|—33| 0.771
*110BNR19E 110(160/20 | — | — | — | — | 1.1 ] 0.6 39.0 38.0 | 55.5| 18 | 10.9 | 31.1 | 11600 | 16 500 117 | 143 | 145 1 0.6 98 405 | 933 — 76 | 126 | 174 — 0|—12|—26 — 0.838
*110BNR19H 110|150/ 20 | — (4.0 (12.0/2.2 | 1.1 | 0.6 | (39.0)| (38.0)| 42.0| 18 | 10.9 | 31.1 | 13900 | 21 600 117 | 143 | 145 1 0.6 98 450 |1 064 | — 85 | 146 | 204 . 0|—12 | —26 — 0.733
*110BNR19X 110|150| 20 | 25 | 4.0 {12.0/2.2 | 1.1 | 0.6 | (39.0)| (38.0)| 42.0| 18 | 10.9 | 31.1 | 16200 | 25 400 117 | 143 | 145 1 0.6 98 450 11064 | — 85 | 146 | 204 - 0|—12|—26 - 0.733
*110BER19E 110(1560/ 20 | — | — | — | — | 1.1 | 0.6 37.5 36.5 | 65.0| 25 — | 40.3 | 10 000 | 14 000 117 | 143 | 145 1 0.6 98 550 1218 | — 127 | 228 | 304 - 0|—10|—20 — 0.838
*110BER19H 110150 20 | — | 4.0 |12.0/2.2| 1.1 | 0.6 | (37.5)| (36.5)| 44.0| 25 — | 40.3 | 12400 | 19 300 117 | 143 | 145 1 0.6 98 619 1400 | - 142 | 266 | 356 - 0|—10|—20| — 0.733
*110BER19X 110(150| 20 | 25 | 4.0 (12.0/2.2| 1.1 | 0.6 | (37.5)| (36.5)| 44.0| 25 — | 40.3 | 14700 | 23 100 117 | 143 | 145 1 0.6 98 619 |1400| — 142 | 266 | 356 - 0|—10|—20 — 0.733
7022C 110(170/28 | — | — | — | — | 2 1 111 104 68.5| 15 | 15.6 | 32.7 | 8300 | 12 500 120 | 160 | 164 2 1 371 733 (1752 | 3516| 104 | 137 | 203 | 285 |—13 | —25|—49 | —78| 1.97
7022CSN24 110(170/ 28 | — | — | — | — | 2 1 (111) [(104) 81.0| 15 | 15.6 | 32.7 | 10800 | 16 300 120 | 160 | 164 2 1 409 829 12018 | 4085 120 | 160 | 237 | 334 |—13 | —25|—49 | —78| 1.65
7022A5 110|170/ 28 | — | — | — | — | 2 1 105 99.0 | 79.5| 25 — | 46.6 | 7200 | 10800 120 | 160 | 164 2 1 604 |1194 |2657 | 5250/ 258 | 330 | 447 | 588 |—10|—18 | —33 | —53| 1.97
7022A5SN24 110|170/ 28 | — | — | — | — | 2 1 (105) (99.0)| 94.1| 25 — | 46.6 | 9300 | 14 000 120 | 160 | 164 2 1 682 |1371|3090| 6146| 300 | 387 | 527 | 694 |—10|—18 | —33 | — 53| 1.65
7022A 110/170(28 | — | — | — | — | 2 1 101 95,5 | 61.0| 30 — | 544 | 5400 | 7200 120 | 160 | 164 2 1 98 1325|3331 | 5949 183 | 443 | 620 | 774 0|—15|—30|—45| 1.97
110BNR10E 110(170(28 | — | — | — | — | 2 1 46.0 47.0 | 68.0| 18 | 10.9 | 36.7 | 10800 | 15300 120 | 160 | 164 2 1 98 539 |1154 | — 82 | 150 | 201 = 0|—15|—29| — 213
110BNR10H 110|170/ 28 | — (6.0 (16.2| 2.2 | 2 1 (46.0)| (47.0)| 44.5| 18 | 10.9 | 36.7 | 12900 | 20 000 120 | 160 | 164 2 1 98 605 | 1323 — 91 174 | 235 — 0|—15|—29 — 2.00
110BNR10X 110|170 28 | 33 | 6.0 |16.2| 2.2 | 2 1 (46.0)| (47.0)| 44.5| 18 | 10.9 | 36.7 | 15000 | 23 600 120 | 160 | 164 2 1 98 6051323 | — 91 174 | 235 - 0|—15|—29 — 2.00
110BER10E 110(170/28 | — | — | — | — | 2 1 44.0 450 | 79.5| 25 — | 46.7 | 9300 | 13000 120 | 160 | 164 2 1 98 932 1860 | — 136 | 294 | 379 — 0|—15|—26 — 2.13
110BER10H 110(170/ 28 | — (6.0 (16.2/2.2 | 2 1 (44.0)| (45.0)| 54.0| 25 — | 46.7 | 11500 | 17 900 120 | 160 | 164 2 1 98 1065 2153 = 163 | 344 | 445 - 0|—15|—26 — 2.00
110BER10X 110170 28 | 33 | 6.0 (16.2/2.2 | 2 1 (44.0)| (45.0)| 54.0| 25 — | 46.7 | 13600 | 21 500 120 | 160 | 164 2 1 98 |1065|2153 - 163 | 344 | 445 — 0|—15|—26 — 2.00
7222C 110(200/38 | — | — | — | — | 21 | 1.1 | 185 160 108 15 | 14.5 | 39.8 | 7500 | 11 300 122 | 188 | 193 2 1 632 (1281|2962 | 5901| 117 | 156 | 228 | 320 | —24 | —43 | —78 |—121| 4.45
7222A5 110/200(38 | — | — | — | — | 21 | 1.1 | 176 153 126 25 — | 551 ] 6500 | 9700 122 | 188 | 193 2 1 948 |2009 |4400| 9396 281 | 369 | 497 | 676 |— 16| —29 | —51 | —85| 4.45
7222A 11020038 | — | — | — | — [ 2.1 | 1.1 | 170 148 97.0| 30 — | 63.7| 4900 | 6500 122 | 188 | 193 2 1 374 2350|6201 10187 266 | 505 | 721 872 5| —25|—50|—70]| 4.49
(') The bearings denoted by an asterisk (*) indicates the bearings which sealed bearings are available. Calculation of radial rigidity Table ELITL[MIJ[H Table pDBD[DBB For additional information:
() A bearing with C values at column indicate a bearing which Spinshot T are available, and a bearing with BN,SN,SB values at column indicate a Muitiply axtal rigicity by factors in teble A. - A 715> 165 | 60 | 50 | 46 B Preloadfactor [1.36| 2 ¢ Dynamic equivalent load+ -+ -+« -- P191
) ) ' Calculation of preload and axial rigidity 18° 45 Axial rigidity | 1.48| 2 : i
bearing which ROBUSTSHOT are available. for combination bearings 250 50 Radial rigich @ Static equivalent load + -+ - P198
. . . . : ) . gidity | 1.54| 2 . . .
(%) Basic load rating values are reference values for ceramic ball bearings. Multiply by factors in table B. 30° 14 @ Spacer Dimensions and Nozzle Position - - P237
L . For radial rigidity, multiply the value - .
() For permissible axial load, please refer to Page 199. obtained in table A with factors in table B. @ Recommended Grease Quantities - - P257

(°) For application of limiting speeds, please refer to Page 216.
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1. Angular Contact Ball Bearings el

Bore Diameter 120 mm

B B SN
Ss
r r r r Bn | 1 BN
i; i@ \ la /i Iy
r r1 ﬁ W ﬁ 7
¢D ¢D T ra !!!!! ra ,%
od od S
| | oD, ¢d,  ¢D, od, [
a a a
79,70,72 series BNR19 series ROBUSTSHOT - a - 3
BNR10 series BER19 series .S
BER10 series g
Boundary Dimensions () Basic Load Ratings () |Permissible e Effective| Limiting Speeds (°) Abutment and Fillet Dimensions Preload (DB and DF Arrangement) | Axial Rigidity (DB and DF Arrangement) | Measured Axial Clearance. M 2
Bearing (mm) (kN) mxal | “OMa | pactor | Load (min") (mm) (N) (N/pm) (Hm) ass N
Numbers () r [ n | G | Co |0 |29 n | G d | D | Do | 1 | 1 WU 2,
r or A a a a
d | D | B By S Ss (min.) | (min.) | (Dynamic) | (Static) | (KN) (begree) a Grease ail (min.) | (max.) | (max.) | (max.) | (max.) EE L M H EC L M a EC L M H | (@pprox) &
7924C 120(165/ 22 | — | — | — | 11 0.6 75.5 81.0 | 50.5| 15 | 16.5 | 30.1 8100 | 12 300 127 | 158 | 160 1 0.6 270 | 536|1288| 2539| 102 | 135 | 199 | 278 | —8 | —17 | —35|—56| 1.16
7924CSN24 120|165/ 22 | — | — | — | 11 0.6 | (75.5)| (81.0)| 59.8| 15 | 16.5 | 30.1 | 10600 | 16 000 127 | 158 | 160 1 0.6 293 | 600 |1474| 2935 116 | 156 | 232 | 325 | —8 |—17 | —35 | — 56 | 0.983
7924A5 120|165/ 22 | — | — | — | 11 0.6 71.0 77.0 | 59.5| 25 — | 442 | 7100 | 10600 127 | 158 | 160 1 0.6 461 | 902 |1964 | 3884 257 | 328 | 441 | 580 | —7|—13|—24 | —39| 1.15
7924A5SN24 120(165 22 | — | — | — | 11 06 | (71.0)| (77.0)| 70.8| 25 — | 442 | 9200 | 13700 127 | 158 | 160 1 0.6 5151029 |2275| 4533| 299 | 384 | 518 | 684 | —7|—13|—24|—39| 0.973
120BNR19S 120(165/ 22 | — | — | — | 11 0.6 54.0 520 | 75.0| 18 | 10.8 | 34.2 | 9900 | 14100 127 | 158 | 160 1 0.6 98 | 414 (1287 | — 78 | 130 | 200 - 0|—12|—33| — 1.12
120BNR19H 120(165 22 | — | — | — | 11 0.6 | (54.0)| (52.0)| 49.0| 18 | 10.8 | 34.2 | 12700 | 19 700 127 | 158 | 160 1 0.6 98 | 460 (1477 | — 88 | 150 | 234 - 0(—12|—-33| — 0.949
120BNR19X 120(165/ 22 | — | — | — | 11 0.6 | (54.0)| (52.0)| 49.0| 18 | 10.8 | 34.2 | 14800 | 23200 127 | 158 | 160 1 0.6 98 | 460 (1477 | — 88 | 150 | 234 - 0(—12|—-33| — 0.949
120BER19S 120(165 22 | — | — | — | 11 0.6 51.5 50.0 | 88.0) 25 — | 442 | 8500 | 12 000 127 | 158 | 160 1 0.6 98 | 689 |1 761 — 131 | 253 | 355 - 0(—12|—26| — 1.12
120BER19H 120|165/ 22 | — | — | — | 11 0.6 | (51.5)| (50.0)| 59.5| 25 — | 44.2 | 11300 | 17600 127 | 158 | 160 1 0.6 98| 7812037 | — 147 | 296 | 417 - 0|—12|—26| — 0.949
120BER19X 120|165/ 22 | — | — | — | 1.1 0.6 | (561.5)| (50.0)| 59.5| 25 — | 442 | 13400 | 21100 127 | 158 | 160 1 0.6 98 | 7812037 | — 147 | 296 | 417 - 0(—12|—-26| — 0.949
7024C 120/180/ 28 | — | — | — | 2 1 118 117 75.5| 15 | 15.8 | 341 7700 | 11700 130 | 170 | 174 2 1 422 | 8251959 | 3918| 116 | 153 | 225 | 316 |—14|—26 | —50 | — 79| 2.09
7024CSN24 120/180 28 | — | — | — | 2 1 (118) |(117) 89.4| 15 | 15.8 | 34.1 | 10000 | 15200 130 | 170 | 174 2 1 468 | 936 |2260 | 4557| 134 | 178 | 264 | 371 |—14|—26 | —50 | —79 | 1.74
7024A5 120/180/ 28 | — | — | — | 2 1 111 111 87.5| 25 — 149.0 | 6700 | 10000 130 | 170 | 174 2 1 648 |1295|2903 | 5921| 282 | 363 | 492 | 656 |—10|—18 | —33 | —54 | 2.43
7024A5SN24 120/180 28 | — | — | — | 2 1 (111) |[(111) [104 25 — | 49.0 | 8700 | 13000 130 | 170 | 174 2 1 73311489 3380 | 6939| 329 | 425 | 580 | 774 |—10|—18 | —33 | —54 | 2.08
7024A 120/180/ 28 | — | — | — | 2 1 107 107 67.5| 30 — | 573 | 5000 | 6700 130 | 170 | 174 2 1 98 1439|3645 | 6531 196 | 487 | 683 | 853 0(—15|—30|—45 | 212
*120BNR10E 120|180 28 | — | — | — | 2 1 47.5 505 | 73.5| 18 | 11.0 | 38.4 | 9400 | 13400 130 | 170 | 174 2 1 98| 5651220 | — 85 | 159 | 214 - 0|—15|—29| — 2.29
*120BNR10H 120|180 28 | 6.0 |16.2| 2.2 | 2 1 (47.5)| (50.5)| 48.0| 18 | 11.0 | 38.4 | 12000 | 18700 130 | 170 | 174 2 1 98| 634 (1399 | — 96 | 185 | 251 - 0|—15|—29| — 2.14
*120BNR10X 120|180 | 28 | 6.0 |16.2| 2.2 | 2 1 (47.5)| (50.5)| 48.0|/ 18 | 11.0 | 38.4 | 14000 | 22 000 130 | 170 | 174 2 1 98| 634 (1399 | — 96 | 185 | 251 - 0(—15|—29| — 2.14
*120BER10E 120/180/ 28 | — | — | — | 2 1 45.5 48.5 | 86.0) 25 — |149.0 | 8000 | 11400 130 | 170 | 174 2 1 98| 983 (1973 | — 143 | 313 | 404 - 0|—15|—26| — 2.29
*120BER10H 120|180 28 | 6.0 [16.2| 2.2 | 2 1 (45.5) | (48.5)| 58.0| 25 — | 49.0 | 10700 | 16 700 130 | 170 | 174 2 1 98 (1125 (2286 | — 160 | 367 | 475 - 0O(—15|—26| — 2.14
*120BER10X 120|180 28 | 6.0 [16.2| 2.2 | 2 1 (45.5) | (48.5)| 58.0| 25 — |1 49.0 | 12700 | 20 000 130 | 170 | 174 2 1 98 1125|2286 | — 160 | 367 | 475 - 0|—15|—26| — 2.14
7224C 1201215/ 40 | — | — | — | 21 1.1 | 209 192 132 15 | 146 | 42.4 | 6900 | 10 500 132 | 203 | 208 2 1 69013953212 | 6371| 127 | 170 | 246 | 343 |—19|—38 | —73 |—116| 5.42
7224A5 120|215/ 40 | — | — | — | 21 1.1 ] 199 184 150 25 — | 59.1 6000 | 9000 132 | 203 | 208 2 1 1137|2327 |5259 |10296| 318 | 412 | 562 | 736 |— 15| —28 | —52 | —83 | 542
7224A 120|215/ 40 | — | — | — | 21 11 | 192 177 116 30 — | 683 | 4500 | 6000 132 | 203 | 208 2 1 542 12817 |8158 |1 1550| 321 | 570 | 844 | 964 | —5|—25|—55 | —70| 5.45
(') The bearings denoted by an asterisk (*) indicates the bearings which sealed bearings are available. Calculation of radial rigidity Table ELTL[MIJ[H Table pDBD[DBB For additional information:
() A bearing with BN,SN,SB values at column indicate a bearing which ROBUSTSHOT are available. Multiply axial rigidity by factors in table A A "15° 65 | 60 | 50 | 45 B Preloadfactor [1.36] 2 o Dynamic equivalent load -+ P191
. . ) . Calculation of preload and axial rigidity 18° 45 Axial rigidity | 1.48| 2 : i
(°) Basic load rating values are reference values for ceramic ball bearings. for combination bearings SRl @ Static equivalent load <+ +- - - -- P198
o . : ) 25° 2.0 Radial rigidity | 1.54 | 2 . . .
() For permissible axial load, please refer to Page 199. Multiply by factors in table B. S T4 @ Spacer Dimensions and Nozzle Position - - P237
s N For radial rigidity, multiply the value 30 i o
(°) For application of limiting speeds, please refer to Page 216. obtained in table A with factors in table B. ® Recommended Grease Quantities- - P257
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1. Angular Contact Ball Bearings el

Bore Diameter 130 mm

B B
r & r M
i—; iﬁ la /i Iy
r r ﬁ ﬁ 7
r r m : 2
¢D ¢D T ra !!!!! ra ,é
¢od ¢od S
| ‘ oD, ¢d, @D, od, [
a a a
- - - L4
79,70,72 series BNR19 series O
BNR10 series BER19 series .S
BER10 series g
Boundary Dimensions Basic Load Ratings (") |Permissible e — Effective|  Limiting Speeds () Abutment and Fillet Dimensions Preload (DB and DF Arrangement) | Axial Rigidity (DB and DF Arrangement) | Measured Axial Clearance. M 2
Bearing (mm) (kN) Axial | ZOMACt) pactor | Load (min") (mm) (N) (N/pm) (Hm) ass N
Numbers " & G c Load () Dangle fo Czr?::gr d D Dy r ro kg >
r or . a a a
N ca e (min)) | (min.) | (Dynamic) | (Static) | (kN) (Degree) a CElREEs) el (min.) | (max.) | (max.) | (max.) | (max.) =5 o M H 25 c M H 25 c M H | (@pprox) &
7926C 130 | 180 | 24 1.5 1 82.5 91.0 55.0 15 16.5 32.8 7 500 11 300 139 | 171 | 174 | 1.5 0.8 327 | 652 |1466| 2943 111 148 | 213 301 | —10|—20|—38| —61| 1.50
7926CSN24 130 | 180 | 24 1.5 1 (82.5)| (91.0)| 65.6 15 16.5 32.8 9700 14 800 139 | 171 | 174 | 1.5 0.8 358 | 7341682 3410] 128 | 172 | 249 352|—10|—20|—38 | —61| 1.29
7926A5 130 | 180 | 24 1.5 1 78.0 86.0 63.5 25 - 48.1 6 500 9700 139 | 171 | 174 | 15 0.8 4701 1008|2126 | 4280 264 | 348 | 462 612 | —7|—14 | —25| —41| 1.54
7926A5SN24 130 | 180 | 24 1.5 1 (78.0) | (86.0)| 75.6 25 - 48.1 8 400 12 600 139 | 171 | 174 | 1.5 0.8 525(1153|2465| 5001 307 | 408 | 543 722 | —7|—14 | —-25| —41| 1.33
130BNR19E 130 | 180 | 24 1.5 1 59.5 58.5 85.0 18 10.9 37.2 9700 13 900 139 | 171 | 174 | 1.5 0.8 98| 7181420 -— 80 | 162 | 212 - 0|—20|—35| — 1.48
130BNR19H 130 | 180 | 24 1.5 1 (59.5)| (58.5)| 56.0 18 10.9 37.2 11 700 18 100 139 | 171 | 174 | 1.5 0.8 98| 813|1635| — 89 | 189 | 248 = 0|—20|—35| — 1.27
130BER19E 130 | 180 | 24 1.5 1 57.0 56.5 | 100 25 - 48.1 8400 11 800 139 | 171 | 174 | 1.5 0.8 98| 982|1899| -— 134 | 293 | 372 - 0|—16|—27| — 1.48
130BER19H 130 | 180 | 24 1.5 1 (57.0)| (56.5)| 67.5 25 = 48.1 10 400 16 200 139 | 171 | 174 | 1.5 0.8 98111232199 | — 150 | 343 | 437 = 0|—16|—27| — 1.27
7026C 130 | 200 | 33 2 1 136 137 86.0 15 15.9 38.6 7 000 10 700 140 | 190 | 194 | 2 1 493 | 9702252 | 4518| 126 | 167 | 244 343 | —16 | —29 | —54 | — 85| 3.22
7026CSN24 130 | 200 | 33 2 1 (136) |(137) 102 15 15.9 38.6 9100 13 900 140 | 190 | 194 | 2 1 551(1105|2605| 5265 146 | 195 | 285 403 | —16 | —29 | —54 | — 85| 2.77
7026A5 130 | 200 | 33 2 1 128 130 99.5 25 - 55.0 6 100 9100 140 | 190 | 194 | 2 1 821|1535|3407| 6842 316 | 396 | 537 710 —12 | —20|—36 | — 58| 3.66
7026A5SN24 130 | 200 | 33 2 1 (128) |(130) 118 25 = 55.0 7900 11 900 140 | 190 | 194 | 2 1 935| 1772|3974 | 8025/ 369 | 466 | 632 839 | —12|—20|—36 | —58| 3.21
7026A 130 | 200 | 33 2 1 123 125 76.5 30 - 64.1 4 600 6 100 140 | 190 | 194 | 2 1 08|1494|4721| 7942 202 | 508 | 772 943 0|—15|—35| —50| 3.26
130BNR10E 130 | 200 | 33 2 1 60.0 61.5 89.5 18 11.0 43.0 9100 13 000 140 | 190 | 194 | 2 1 98| 739|1522| — 82 | 168 | 223 = 0|—20|—36| — 3.41
130BNR10H 130 | 200 | 33 2 1 (60.0)| (61.5)| 58.5 18 11.0 43.0 11 000 17 000 140 | 190 | 194 | 2 1 98| 8371754 — 92 | 196 | 261 - 0|—20|—36| — 3.19
130BER10E 130 | 200 | 33 2 1 57.5 59.0 | 105 25 - 55.0 7 900 11100 140 | 190 | 194 | 2 1 98110131964 | — 137 | 304 | 386 - 0O(—16|—27| — 3.41
130BER10H 130 | 200 | 33 2 1 (57.5)| (59.0)| 70.5 25 - 55.0 9700 15200 140 | 190 | 194 | 2 1 98|1159|2276| — 154 | 356 | 454 - 0|—16|—27| — 3.19
7226C 130 | 230 | 40 3 1.1 217 209 144 15 14.9 441 6 400 9 800 144 | 216 | 223 | 2.5 1 7491506 | 3386 | 6740| 136 | 182 | 261 364 | —20 | —39 | —73|—116| 6.23
7226A5 130 | 230 | 40 3 1.1 206 199 163 25 - 62.0 5600 8400 144 | 216 | 223 | 2.5 1 1189|2452 |5569(10929| 337 | 438 | 597 783 |—15|—28 | —52 | —83| 6.22
7226A 130 | 230 | 40 3 1.1 199 193 127 30 = 72.0 4200 5 600 144 | 216 | 223 | 2.5 1 5593764 |9804(13576| 339 | 660 | 942 |[1068| —5|—30|—60| —75| 6.28
(") Basic load rating values are reference values for ceramic ball bearings. lc\:AaII?ullatiqnlo‘f rggiatl) rifgidtity abio A TaAbIe ELIL[M]H Taé)le pBD|DBB For additional information:
2 issi i ultiply axial rigicity by factors in table A. 15° [ 6.5 | 6.0 [ 50 | 45 Preload factor | 1.36 | 2 i ivalent load««««-«-«-
() For permlssHbIe aX|laI lIc.Jad, please refer to Page 199. Calculation of preload and axial rigidity 18 ‘ 4‘-5 ‘ A;?aT?igic;fyor 186 2 Py Dyn.amlc eguwalent load P191
(°) For application of limiting speeds, please refer to Page 216. for combination bearings o5e 0 Cadial i : @ Static equivalent load +++ -« -+« -+ P198
Multiply by factors in table B. : fal rigidity | 1.54 | 2 e "
F Py Dy 1actors : 30° 14 @ Spacer Dimensions and Nozzle Position - - P237
or radial rigidity, multiply the value .
obtained in table A with factors in table B. ® Recommended Grease Quantities- - P257
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1. Angular Contact Ball Bearings el

Bore Diameter 140-150mm

B B
r r r r
! 1 la A Iy
®D oD T i B A g
¢d ¢d §
‘ | | oD, ¢d,  ¢D, ¢d, [
a a a
79,70,72 series BNR19 series N N N 3
BNR10 series BER19 series .S
BER10 series g
Boundary Dimensions Basic Load Ratings () |Permissible Effective Limiting Speeds (%) Abutment and Fillet Dimensions Preload (DB and DF Arrangement) | Axial Rigidity (OB and DF Arrangement) | Measured Axial Clearance. 2
Bearing (mm) (kN) Axal | COMACt | gty | Load (min) (mm) N) (N/m) (pm) Mass g
Numbers r n Cr Cor Load (2) angle fo C(reTan::Te)r q da Da Dy ra o (kg) g)
N ca e (min)) | (min.) | (Dynamic) | (Static) | (kN) (Degree) a CElREEs) el (min.) | (max.) | (max.) | (max.) | (max.) =5 o M H 25 c M H 25 c M H | (@pprox) &
7928C 140 | 190 | 24 1.5 1 83.5 95.5 58.0 15 16.7 341 7 000 10 700 149 | 181 | 184 | 1.5 0.8 334| 632| 1459 2967, 115 | 150 217 | 308 |—10 |—19 |—37 | —60| 1.63
7928CSN24 140 | 190 | 24 1.5 1 (83.5)| (95.5)| 69.1 15 16.7 34.1 9100 13 900 149 | 181 | 184 | 1.5 0.8 366| 711| 1673 3438 132 | 174 254 | 361 |—10 (—19 |—37 | — 60| 1.41
7928A5 140 | 190 | 24 1.5 1 78.5 90.0 68.0 25 — 50.5 6100 9100 149 | 181 | 184 | 1.5 0.8 482| 950| 2200| 4436| 273 | 349 480 | 636 | —7 |[—13 |—25 | — 41 1.63
7928A5SN24 140 | 190 | 24 1.5 1 (78.5)| (90.0)| 80.7 25 = 50.5 7 900 11 900 149 | 181 | 184 | 1.5 0.8 5391086 | 2552| 5185 317 | 409 564 | 749 | —7 |—13 |—25 | — 41 1.41
140BNR19E 140 | 190 | 24 1.5 1 60.0 61.5 89.5 18 11.0 38.8 9100 13 000 149 | 181 | 184 | 1.5 0.8 98| 739| 1522 — 82 | 168 223 | — 0 |—20 |— 36 - 1.57
140BNR19H 140 | 190 | 24 1.5 1 (60.0)| (61.5)| 58.5 18 11.0 38.8 11 000 17 000 149 | 181 | 184 | 1.5 0.8 98| 837| 1754 — 92 | 196 261 = 0 |—20 |— 36 = 1.35
140BER19E 140 | 190 | 24 1.5 1 57.5 59.0 | 105 25 — 50.5 7 900 11 100 149 | 181 | 184 | 1.5 0.8 98| 1013| 1964 — 137 | 304 386 | — 0 |—16 |—27 — 1.57
140BER19H 140 | 190 | 24 1.5 1 (57.5)| (59.0)| 70.5 25 = 50.5 9700 15 200 149 | 181 | 184 | 1.5 0.8 98| 1159 | 2276] — 154 | 356 454 | — 0 |—16 |— 27 = 1.35
7028C 140 | 210 | 33 2 1 139 145 90.0 15 16.0 39.9 6 600 10 000 150 | 200 | 204 | 2 1 503| 998 | 2332 4785 131 174 254 | 361 |—11 |—24 |—49 | — 81| 3.41
7028CSN24 140 | 210 | 33 2 1 (139) |(145) 107 15 16.0 39.9 8 600 13100 150 | 200 | 204 | 2 1 54311113 | 2662| 5527 150 | 201 296 | 422 |—11 |—24 |—49 | — 81| 2.94
7028A5 140 | 210 | 33 2 1 131 138 104 25 - 57.3 5800 8 600 150 | 200 | 204 | 2 1 7871516 | 3444| 6817 320 | 406 554 | 729 | —9 |—17 |—33 | — 54| 3.87
7028A5SN24 140 | 210 | 33 2 1 (131) |(138) 124 25 = 57.3 7 500 11 200 150 | 200 | 204 | 2 1 8731721 | 3979 7947 371 474 651 859 | —9 |—17 |[—33 | — 54| 3.40
7028A 140 | 210 | 33 2 1 126 133 80.5 30 - 67.0 4300 5800 150 | 200 | 204 | 2 1 196| 1782| 5273 8717| 262 | 557 829 |1 006 0 |—15 |—35 | —50| 3.44
140BNR10E 140 | 210 | 33 2 1 62.5 66.5 97.0 18 11.0 44.9 8 600 12 300 150 | 200 | 204 | 2 1 196| 766| 1642 — 114 | 186 250 | — 0 |—15 |— 31 = 3.65
140BNR10H 140 | 210 | 33 2 1 (62.5)| (66.5)| 63.5 18 11.0 44.9 10 300 16 000 150 | 200 | 204 | 2 1 196| 848| 1865 — 128 | 215 292 | — 0 |—15 |— 31 - 3.42
140BER10E 140 | 210 | 33 2 1 59.5 64.0 | 113 25 = 57.3 7 400 10 400 150 | 200 | 204 | 2 1 196| 1075| 2257 — 190 | 340 445 | — 0 |—13 |— 25 = 3.65
140BER10H 140 | 210 | 33 2 1 (59.5)| (64.0)| 76.5 25 - 57.3 9200 14 300 150 | 200 | 204 | 2 1 196| 1208 | 2589 — 213 | 396 521 — 0 |—13 |—25 - 3.42
7228C 140 | 250 | 42 3 1.1 250 254 172 15 14.8 471 5900 9 000 154 | 236 | 243 | 2.5 1 910| 1832 | 4081 8296, 150 | 200 286 | 404 |—24 |—45 |—82 |—131 7.91
7228A5 140 | 250 | 42 3 1.1 238 242 194 25 — 66.5 5200 7 700 154 | 236 | 243 | 2.5 1 1499| 3010| 6731|13407| 376 | 484 657 | 867 |—18 |—32 |—58 | — 93| 7.91
7228A 140 | 250 | 42 3 1.1 229 234 150 30 = 77.3 3900 5200 154 | 236 | 243 | 2.5 1 573 | 4992 |11 447|15522| 352 | 751 (1022 /1149 | —5 |[—36 |—65 | —80| 7.97
7930C 150 | 210 | 28 2 1 107 122 74.0 15 16.6 38.1 6 400 9 800 160 | 200 | 204 | 2 1 387| 825| 1969 3990 123 | 168 248 | 351 | —7 |—19 |—41 | — 68| 2.96
7930CSN24 150 | 210 | 28 2 1 (107) |(122) 87.9 15 16.6 38.1 8 400 12 700 160 | 200 | 204 | 2 1 411 912 | 2238 4593 140 | 193 288 | 410 —7 |[—19 |—41 | — 68| 2.64
7930A5 150 | 210 | 28 2 1 101 115 84.5 25 - 56.0 5600 8 400 160 | 200 | 204 | 2 1 6511269 | 2914| 5914 310 | 395 541 720 | —7 |—14 |—28 | — 47| 2.97
7930A5SN24 150 | 210 | 28 2 1 (101) |(115) 103 25 = 56.0 7 300 10 900 160 | 200 | 204 | 2 1 7151433 | 3355/ 6881 358 | 460 634 | 847 | —7 |—14 |—28 | —47| 2.65
150BNR19S 150 | 210 | 28 2 1 77.0 785 | 114 18 10.8 43.2 7 800 11 200 160 | 200 | 204 | 2 1 196| 937| 1910 — 106 | 186 245 | — 0 |—20 |—38 — 2.46
150BNR19H 150 | 210 | 28 2 1 (77.0)| (785)| 75.0 18 10.8 43.2 10 000 15 600 160 | 200 | 204 | 2 1 196| 1046 | 2179] — 119 | 216 286 | — 0 |—20 |—38 = 214
150BER19S 150 | 210 | 28 2 1 73.5 755 | 134 25 - 55.9 6700 9 500 160 | 200 | 204 | 2 1 196| 1321| 2580, — 177 | 340 433 | — 0 |—17 |—30 — 2.46
150BER19H 150 | 210 | 28 2 1 (73.5)| (75.5)| 90.5 25 = 55.9 8 900 13 900 160 | 200 | 204 | 2 1 196| 1494 | 2967 — 198 | 396 508 | — 0 |—17 |— 30 = 2.14
7030C 150 | 225 | 35 2.1 1.1 158 168 105 15 16.0 42.6 6200 9400 162 | 213 | 218 | 2 1 57711149 | 2764| 5487 140 | 186 276 | 386 |— 13 |—27 |—55 | — 88| 4.15
7030CSN24 150 | 225 | 35 2.1 1.1 [(158) |(168) 125 15 16.0 42.6 8 000 12 200 162 | 213 | 218 | 2 1 629 | 1288 | 3167 6352 161 215 322 | 452 |—18 |—27 |—55 | — 88| 3.56
7030A5 150 | 225 | 35 2.1 1.1 150 160 123 25 — 61.2 5400 8 000 162 | 213 | 218 | 2 1 9731877 | 4118 8340 353 | 448 603 | 802 |—11 |—20 |—37 | — 61| 4.69
7030A5SN24 150 | 225 | 35 2.1 1.1 [ (150) |(160) 146 25 = 61.2 7 000 10 400 162 | 213 | 218 | 2 1 1089|2142 | 4771| 9741| 410 | 524 709 | 945 |—11 |—20 |—37 | —61| 4.10
7030A 150 | 225 | 35 2.1 1.1 144 154 95.0 30 — 71.6 4000 5400 162 | 213 | 218 | 2 1 196| 1828 | 585211 679| 268 | 574 877 |1145 0 |—15 |—37 | —60| 4.19
150BNR10S 150 | 225 | 35 2.1 1.1 73.5 78.0 | 114 18 11.0 48.0 7 500 10 700 162 | 213 | 218 | 2 1 196| 916| 1908 — 115 | 200 266 | — 0 |—18 |—35 = 4.41
150BNR10H 150 | 225 | 35 2.1 1.1 (73.5)| (78.0)| 74.5 18 11.0 48.0 9600 15 000 162 | 213 | 218 | 2 1 196 1021| 2177 — 129 | 232 310 | — 0 |—18 |—35 - 413
150BER10S 150 | 225 | 35 2.1 1.1 70.0 75.0 99.5 25 = 61.2 6 400 9100 162 | 213 | 218 | 2 1 196| 1262 | 2624 — 192 | 363 473 | — 0 |—15 |—28 = 4.41
150BER10H 150 | 225 | 35 2.1 1.1 (70.0)| (75.0)| 90.0 25 - 61.2 8 600 13 400 162 | 213 | 218 | 2 1 196| 1425 3019] — 215 | 423 554 | — 0 |—15 |—28 - 413
7230C 150 | 270 | 45 3 1.1 284 305 205 15 14.7 50.6 5500 8 400 164 | 256 | 263 | 2.5 1 1093|2203 | 4952| 9979 165 | 220 316 | 444 |—28 |[—51 |—92 |—145| 11.10
7230A5 150 | 270 | 45 3 1.1 270 290 231 25 - 715 4800 7 200 164 | 256 | 263 | 2.5 1 1854|3642 | 8044|16 467| 417 | 533 720 961 |—21 |—36 |—64 |—104| 11.10
7230A 150 | 270 | 45 3 1.1 261 280 179 30 = 83.1 3600 4 800 164 | 256 | 263 | 2.5 1 587 | 500011 917|16 154| 366 | 772 (1063|1194 | —5 [—35 |—65 | — 80| 11.20
(") Basic load rating values are reference values for ceramic ball bearings. Calculation of radial rigidity Table EL] L [M [ H Table DBD|DBB  For additional information:
() For pern.wissible axilal lI<.Jad, please refer to Page 199. ’\cﬂ:llzﬁ:i;;‘:l:fg;jrz\{o?;fzitgr:;;;: ig?d?ty A 12: 6.5 | 6-04‘_55-0 45 B :;?;(I)?i(:;if;if;or 122 g ® Dyn.amic eguivalent load -« v-v- P191
(°) For application of limiting speeds, please refer to Page 216. for combination bearings 25s 0 Radial dicidity 1541 5 @ Static equivalent load +++«+ -+« -« P198
Muttiply by factors in table B. s g @ Spacer Dimensions and Nozzle Position « - P237
For radial rigidity, multiply the value 30 14 P .
obtained in table A with factors in table B. ® Recommended Grease Quantities* - P257
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1. Angular Contact Ball Bearings el

Bore Diameter 160-180mm

B B
r r r r
rocf " L ;
r r ﬁ ﬁ )
r r ‘
®D ®D ! i B 2 g
¢d ¢d §
| | oD, ¢d, @D, od, [
a a a
79,70,72 series BNR19 series o o o 3
BNR10 series BER19 series .S
BER10 series g
Boundary Dimensions Basic Load Ratings () |Permissible Effective Limiting Speeds (%) Abutment and Fillet Dimensions Preload (DB and DF Arrangement) | Axial Rigidity (OB and DF Arrangement) | Measured Axial Clearance. 2
Bearing (mm) (kN) Axal | COMACt | pacor | Load (min) (mm) ) (/) (um) Mass B
Numbers r " Cr Co | Load0) | & ngle |y Cirer:‘;;e)r . da | Da | Do | 72 | 1o (ko) >
N ca e (min)) | (min.) | (Dynamic) | (Static) | (kN) (Degree) a CElREEs) el (min.) | (max.) | (max.) | (max.) | (max.) =5 o M H 25 c M H 25 c M H | (@pprox) &
7932C 160 | 220 | 28 | 2 1 112 133 80.0 15 16.7 39.4 5 600 8 700 170 | 210 | 214 | 2 1 431| 863| 1954| 3882 134 | 179 258 | 360 —8|—19|—39| —64| 3.10
7932CSN24 160 | 220 | 28 2 1 (112) | (133) 94.8 15 16.7 39.4 7 400 11 500 170 | 210 | 214 | 2 1 461 956 | 2222 4469 153 | 206 299 | 420 —8|—19 | —39 | — 64| 2.75
7932A5 160 | 220 | 28 2 1 105 125 93.5 25 - 58.3 4 800 7 400 170 | 210 | 214 | 2 1 678 | 1340| 3252| 6333 330 | 423 592 774 —7|—14|—29 | —47| 312
7932A5SN24 160 | 220 | 28 | 2 1 (105) |(125) 111 25 = 58.3 6 400 9 800 170 | 210 | 214 | 2 1 747|1516| 3753 7375 382 | 493 695 | 912 | —7|—14|—29| —47| 277
160BNR19S 160 | 220 | 28 | 2 1 80.0 85.5 | 124 18 10.9 44.9 6 900 10 000 170 | 210 | 214 | 2 1 196|1035| 2093 — 112 | 203 266 | — 0(—21]—39| — 2.65
160BNR19H 160 | 220 | 28 2 1 (80.0)| (85.5)| 81.5 18 10.9 44.9 9 000 14 300 170 | 210 | 214 | 2 1 196 | 1159| 2392 — 125 | 235 311 = 0|—21|—239 = 2.31
160BER19S 160 | 220 | 28 2 1 76.5 82.0 | 146 25 - 58.3 5800 8 500 170 | 210 | 214 | 2 1 1961396 | 2747, — 186 | 364 465 - 0|—17|—30 - 2.65
160BER19H 160 | 220 | 28 | 2 1 (76.5)| (82.0)| 98.5 25 = 58.3 7 900 12 700 170 | 210 | 214 | 2 1 196 | 1581 | 3163 — 208 | 425 546 | — 0|—17|—30| — 2.31
7032C 160 | 240 | 38 | 2.1 1.1 180 193 118 15 16.0 45.8 5300 8 300 172 | 228 | 233 | 2 1 623 | 1270| 2968 5798 147 | 197 288 | 399 |—14|—29|—57| —90| 5.11
7032CSN24 160 | 240 | 38 2.1 1.1 [(180) |(193) 140 15 16.0 45.8 7 000 10 900 172 | 228 | 2383 2 1 681|1429| 3407| 6718 169 | 229 336 | 468 | —14|—29|—57| —90| 4.29
7032A5 160 | 240 | 38 2.1 1.1 170 183 138 25 - 65.6 4 500 7 000 172 | 228 | 233 2 1 1090 2168 | 4725 9446| 376 | 483 649 | 858 | —12 | —22|—40| —65| 5.71
7032A5SN24 160 | 240 | 38 2.1 1.1 |(170) |(183) 168 25 = 65.6 6 000 9 300 172 | 228 | 233 2 1 1225|2484 | 548511 045| 438 | 566 764 (1012 | —12 | —22 | — 40| — 65| 4.99
7032A 160 | 240 | 38 | 2.1 1.1 163 176 106 30 - 76.7 3300 4 500 172 | 228 | 233 | 2 1 196 | 1883 | 5601/12072| 276 | 594 882 |1 183 0|—15|—35| —60| 5.16
160BNR10S 160 | 240 | 38 2.1 1.1 83.0 925 | 134 18 11.0 51.5 6 500 9 500 172 | 228 | 2383 2 1 196 | 1085| 2284 — 117 | 216 288 = 0|—21|—40 = 5.50
160BNR10H 160 | 240 | 38 2.1 1.1 (83.0)| (92.5)| 88.0 18 11.0 51.5 8 500 13 500 172 | 228 | 233 2 1 1961217 2616] — 131 251 337 - 0|—21|—40 - 5.20
160BER10S 160 | 240 | 38 2.1 1.1 79.5 88.5 | 158 25 = 65.6 5500 8 000 172 | 228 | 233 2 1 196 | 1470| 3039 — 195 | 388 505 = 0o|—17 | — 31 = 5.50
160BER10H 160 | 240 | 38 | 2.1 1.1 (79.5)| (88.5)| 106 25 — 65.6 7 500 12 000 172 | 228 | 233 | 2 1 196 | 1668 | 3506 — 218 | 453 593 | — 0|—17 | — 31 — 5.20
7232A 160 | 290 | 48 3 1.1 263 305 195 30 = 89 3400 4 500 174 | 276 | 2883 2.5 1 1120|4154 |15301(23 729| 464 | 733 |1185|1405|—10|—30|— 76 |—102| 14.1
7934C 170 | 230 | 28 | 2 1 118 148 88.5 15 16.8 40.8 5300 8 300 180 | 220 | 224 | 2 1 486| 968| 2186/ 4334| 150 | 200 287 | 400 —9|—20|—40| —65| 3.36
7934CSN24 170 | 230 | 28 2 1 (118) |(148) 105 15 16.8 40.8 7 000 10 900 180 | 220 | 224 | 2 1 524 | 1079 | 2492| 4998 172 | 231 334 | 468| —9|—20|—40| —65| 297
7934A5 170 | 230 | 28 2 1 112 140 103 25 - 60.6 4500 7 000 180 | 220 | 224 | 2 1 812 | 1564 | 3553| 7173 377 | 478 653 | 867| —8|—15|—29 | —48| 3.36
7934A5SN24 170 | 230 | 28 | 2 1 (112) | (140) 124 25 = 60.6 6 000 9 300 180 | 220 | 224 | 2 1 902 |1777| 4106 8365 437 | 558 767 (1021 | —8|—15|—29 | —48| 297
170BNR19S 170 | 230 | 28 2 1 85.0 95.5 | 104 18 11.0 46.5 6 500 9 500 180 | 220 | 224 | 2 1 196 | 1166 | 2 346 — 120 | 226 297 - 0|—22|—40 - 2.86
170BNR19H 170 | 230 | 28 2 1 (85.0)| (95.5)| 91.0 18 11.0 46.5 8 500 13 500 180 | 220 | 224 | 2 1 196 | 1311| 2689 — 134 | 263 346 = 0|—22|—40 = 2.47
170BER19S 170 | 230 | 28 2 1 81.0 91.5 | 163 25 - 60.6 5500 8 000 180 | 220 | 224 | 2 1 196 | 1507 | 3126 — 199 | 400 521 - 0|—17 | — 31 - 2.86
170BER19H 170 | 230 | 28 | 2 1 (81.0)| (91.5)| 110 25 = 60.6 7 500 12 000 180 | 220 | 224 | 2 1 196 | 1712| 3609 — 223 | 468 612 | — 0|—17 | — 31 = 2.47
7034C 170 | 260 | 42 2.1 1.1 215 234 149 15 15.9 49.8 4900 7 700 182 | 248 | 2583 2 1 777|1572| 3598 7104) 160 | 214 309 | 431 |—18|—35|—66 |—104| 6.88
7034A5 170 | 260 | 42 2.1 1.1 203 223 168 25 = 711 4 200 6 600 182 | 248 | 2583 2 1 1292 | 2555| 5927|11 666| 401 514 708 | 980 |—14 |—25|—47 | — 75| 7.83
7034A 170 | 260 | 42 2.1 1.1 195 214 129 30 - 83.1 3100 4 200 182 | 248 | 253 2 1 196 | 2697 | 6086(12116| 278 | 678 910 |1 181 0|—20|—37| —60| 6.94
7234C 170 | 310 | 52 | 4 1.5 320 390 265 15 14.7 58.2 4 400 6 900 188 | 292 | 301 | 3 1.5 | 1493|3005| 6205[12 460 192 | 256 354 | 496 | —36|—63 |—105|—164| 19.4
7234A 170 | 310 | 52 4 1.5 295 360 231 30 - 95.3 2 800 3 800 188 | 292 | 301 3 1.5 | 1394|6746 |17 921|128 082| 512 890 (1278|1522 |—12|—42|—83|—112| 17.3
7936C 180 | 250 | 33 2 1 152 184 111 15 16.6 45.3 4 900 7 700 190 | 240 | 244 | 2 1 5911138 | 2659 5370 158 | 206 301 423 | —12 | —24 | —48 | — 78| 4.90
7936CSN24 180 | 250 | 33 2 1 (152) |(184) 132 15 16.6 453 6 600 10 200 190 | 240 | 244 | 2 1 645|1276| 3047| 6217 181 239 351 496 | —12 | —24 | — 48 | — 78| 4.33
7936A5 180 | 250 | 33 2 1 144 174 128 25 = 66.6 4 200 6 600 190 | 240 | 244 | 2 1 990 | 2017 | 4 440| 8876, 397 | 514 694 | 917 |—10|—19 | —35| — 57| 4.94
7936A5SN24 180 |1 250 | 33 | 2 1 (144) |(174) 152 25 - 66.6 5 600 8 700 190 | 240 | 244 | 2 1 1108|2307 | 5150{10373| 461 | 602 816 ({1081 | —10|—19 | —35| — 57| 4.37
180BNR19S 180 | 250 | 33 2 1 110 119 173 18 10.9 51.4 6 100 8 900 190 | 240 | 244 | 2 1 196 | 1427 | 2958 — 118 | 239 317 = 0|—27|—49 = 417
180BNR19H 180 | 250 | 33 2 1 (110) |(119) 114 18 10.9 51.4 8 000 12 600 190 | 240 | 244 | 2 1 196 | 1617| 3408 — 132 | 278 371 - 0|—27|—49 - 3.60
180BER19S 180 | 250 | 33 2 1 105 114 203 25 = 66.6 5200 7 500 190 | 240 | 244 | 2 1 196 | 1887 | 3847 — 196 | 426 551 = 0|—21|—37 = 417
180BER19H 180 | 250 | 33 | 2 1 (105) |(114) 137 25 — 66.6 7 000 11 200 190 | 240 | 244 | 2 1 196 | 2156 | 4 456| — 220 | 498 648 | — 0|—21|—37| — 3.60
7036C 180 | 280 | 46 2.1 1.1 240 276 175 15 15.8 53.8 4 600 7 200 192 | 268 | 2783 2 1 938 | 1880| 4201 8277 179 | 239 342 | 475|—21|—39|—71|—111| 104
7036A5 180 | 280 | 46 | 2.1 1.1 227 262 195 25 — 76.6 4000 6 100 192 | 268 | 273 | 2 1 1580|3130 | 6880(13679 451 | 579 7811030 |—16|—28 | —50 | — 80| 104
7036A 180 | 280 | 46 2.1 1.1 218 252 151 30 = 89.4 2 900 4 000 192 | 268 | 273 2 1 196 | 3618 | 723214 216| 292 788 | 1013|1309 0|—24|—40| — 64| 9.27
7236A 180 | 320 | 52 4 1.5 305 385 246 30 - 98.2 2 600 3 600 198 | 302 | 311 3 1.5 | 1458 |7 364|18 983|129 769| 541 955 1357 (1616 | —12 | —43 | —83 |—112| 18.1
(") Basic load rating values are reference values for ceramic ball bearings. Calculation of radial rigidity Table EL] L [M [ H Table DBD|DBB  For additional information:
(9 For permissible axial load, please refer to Page 199. ’\cﬂ:llzﬁ:i::;‘:l:fg:jrz\lfot:;fzitgr:;;: ;:E;l?dﬁy A 12: 6.5 | 6-04‘_55-0 (45~ B i;?;??i(:;if;if;or 122 g ® Dynamic equivalent load -« -+« -+ P191
(°) For application of limiting speeds, please refer to Page 216. for combination bearings 25s 0 Radial dicidity 1541 5 @ Static equivalent load +++«+ -+« -« P198
Muttiply by factors in table B. s ; i @ Spacer Dimensions and Nozzle Position « - P237
For radial rigidity, multiply the value 30 14 P .
obtained in table A with factors in table B. ® Recommended Grease Quantities* - P257
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1. Angular Contact Ball Bearings el

Bore Diameter 190-260 mm
B B
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- - - brd
79,70,72 series BNR19 series (%]
BER19 series .S
c
[}
Boundary Dimensions Basic Load Ratings () |Permissible Effective Limiting Speeds (%) Abutment and Fillet Dimensions Preload (DB and DF Arrangement) | Axial Rigidity (OB and DF Arrangement) | Measured Axial Clearance. 2
Bearing (mm) (kN) Axal | COMACt | pacor | Load (min) (mm) ) (/) (um) Mass B
Numbers r " Cr Co | Load0) | & ngle |y Cirer:‘;;e)r . da | Da | Do | 72 | 1o (ko) >
el (min.) | (min.) | (Dynamic) | (Static) | (kN) (Degree) a S el (min.) | (max.) | (max.) | (max.) | (max.) EL L M H EL L M H EL L M H | (@pprox) <
7938C 190 | 260 | 33 2 1 155 192 115 15 16.7 46.6 4700 7 400 200 | 250 | 254 | 2 1 602 | 1219| 2815 5649 163 217 | 315 | 442 |—12 | —25|—49 | — 79| 4.98
7938CSN24 190 | 260 | 33 | 2 1 (155) | (192) 137 15 16.7 46.6 6 300 9700 200 | 250 | 254 | 2 1 657 | 1370 3228| 6543 187 252 | 368 | 518 | —12|—25|—49 | —79| 4.38
7938A5 190 | 260 | 33 | 2 1 146 182 131 25 — 69.0 4000 6 300 200 | 250 | 254 | 2 1 1013 | 2075| 4582 9175 410 531| 718 | 950|—10|—19|—35| — 57| 5.12
7938A5SN24 190 | 260 | 33 2 1 (146) | (182) 158 25 = 69.0 5 400 8 300 200 | 250 | 254 | 2 1 1136 | 2375| 5318/10 726| 476 622 84511120 | —10 | —19 | —35 | — 57| 4.52
190BNR19S 190 | 260 | 33 2 1 111 124 181 18 10.9 53.1 5800 8 500 200 | 250 | 254 | 2 1 196 | 1466| 3049 — 120 247 | 328 - 0|—27|—49 - 4.38
190BNR19H 190 | 260 | 33 | 2 1 (111) | (124) 119 18 10.9 53.1 7 600 12 000 200 | 250 | 254 | 2 1 196| 1661 3512 — 135 288 | 384 | — 0|—27|—49| — 3.78
190BER19S 190 | 260 | 33 2 1 106 119 212 25 - 69.0 4900 7 200 200 | 250 | 254 | 2 1 196 | 2052| 4112 — 201 449 | 578 - 0|—22|—38 - 4.38
190BER19H 190 | 260 | 33 | 2 1 (106) | (119) 143 25 = 69.0 6 700 10 700 200 | 250 | 254 | 2 1 196| 2349| 4768 — 226 526 | 679 | — 0|—22|—38| — 3.78
7038C 190 | 290 | 46 2.1 1.1 259 305 192 15 15.9 55.2 4400 6 900 202 | 278 | 283 2 1 1042 | 2087| 4682 9306/ 189 251 360| 502 |—23|—42 | —76|—119| 11.2
7038A5 190 | 290 | 46 | 2.1 1.1 245 291 222 25 = 79.0 3800 5900 202 | 278 | 283 | 2 1 1723 | 3640| 761015239 472 619 | 8201084 |—17|—31|—53| —85| 11.2
7038A 190 | 290 | 46 | 21 1.1 235 280 172 30 — 92.3 2 800 3800 202 | 278 | 283 | 2 1 196| 3890| 8 161|16 183| 287 819 1073|1390 0|—25|—43| —69] 113
7238C 190 | 340 | 55 | 4 1.5 345 450 293 15 15.2 63.0 4000 6 300 208 | 322 | 331 | 3 1.5 | 1680| 3382 6984/14 023 216 288 | 398 | 558 | —37|—64 |—106 |—165| 22.2
7238A 190 | 340 | 55 4 1.5 315 410 261 30 - 104.0 2 500 3 400 208 | 322 | 331 3 1.5 | 1520| 7 758|20 405|31 456] 570 [1009 1445|1710 | —12 | —43 | — 84 |—112| 22.4
7940C 200 | 280 | 38 | 2.1 1.1 199 244 144 15 16.5 51.2 4400 6 900 212 | 268 | 273 | 2 1 784 | 1584 3592 7168 183 244 | 351 | 492 |—16|—31|—58| —92| 5.95
7940CSN24 200 | 280 | 38 2.1 1.1 (199) | (244) 171 15 16.5 51.2 5900 9100 212 | 268 | 2783 2 1 867 | 1794| 4138| 8330 211 284 | 411 577 | —16|—31 | —58 | —92 5.07
7940A5 200 | 280 | 38 | 2.1 1.1 187 231 170 25 = 75.0 3 800 5900 212 | 268 | 273 | 2 1 1256 | 2554| 585511667 451 584 | 800 |1056|—12|—22|—41| —66| 5.95
7940A5SN24 200 | 280 | 38 2.1 1.1 (187) | (231) 202 25 - 75.0 5000 7 800 212 | 268 | 273 2 1 1418 | 2938| 6817|113 669| 526 685 | 942 1247 | —12|—22 | —41| —66| 5.07
200BNR19S 200 | 280 | 38 | 2.1 1.1 142 157 229 18 10.8 58.0 5500 8 000 212 | 268 | 273 | 2 1 196| 1888| 3887 — 123 275 | 364 | — 0(—33|—58| — 5.95
200BNR19H 200 | 280 | 38 2.1 1.1 (142) | (157) 150 18 10.8 58.0 7100 11 300 212 | 268 | 2783 2 1 196 | 2156 4499 — 138 321 427 - 0|—33|—58 - 5.07
200BER19S 200 | 280 | 38 | 2.1 1.1 136 151 269 25 = 75.0 4 600 6 700 212 | 268 | 273 | 2 1 196| 2581| 5136] — 206 496 | 636 | — 0(—26|—44| — 5.95
200BER19H 200 | 280 | 38 2.1 1.1 (136) | (151) 181 25 - 75.0 6 300 10 000 212 | 268 | 273 2 1 196 | 2970| 5974 — 230 582 749 - 0|—26|— 44 - 5.07
7040C 200 | 310 | 51 2.1 1.1 278 340 213 15 15.9 59.7 4200 6 500 212 | 298 | 303 | 2 1 1153 | 2310 5202/10293| 198 264 | 379| 527 |—25|—45|—81|—126| 13.6
7040A5 200 | 310 | 51 2.1 1.1 263 325 245 25 - 85.0 3600 5500 212 | 298 | 303 | 2 1 1876| 3710 8392|116 917 493 632 | 861|1141|—18|—31|—56| —90| 13.7
7040A 200 | 310 | 51 2.1 1.1 252 310 190 30 = 99.1 2 600 3 600 212 | 298 | 303 | 2 1 196 | 5 065|13 451|126 693| 302 9131310 |1 711 0|—30|—60| —95| 13.7
7240C 200 | 360 | 58 4 1.5 370 490 320 15 15.1 66.5 3 800 5900 218 | 342 | 351 3 1.5 | 1811| 3665 7583/15074| 219 292 | 404 | 564 |—40|—69 |—114 |—176| 26.3
7240A 200 | 360 | 58 | 4 1.5 335 450 281 30 = 109.8 2 400 3 300 218 | 342 | 351 | 3 1.5 | 1641| 837122 145(34607| 577 |1023 |1467 (1746 | —13 | —46 | —90 |—121| 26.5
7944C 220 | 300 | 38 | 2.1 1.1 200 256 150 15 16.7 53.8 4100 6 400 232 | 288 | 293 | 2 1 848 | 1690 3793 7530/ 193 256 | 367 | 513 |—17|—32|—59 | —93| 7.50
7944CSN24 220 | 300 | 38 | 2.1 1.1 (200) | (256) 178 15 16.7 53.8 5 400 8 400 232 | 288 | 293 | 2 1 941 | 1918| 4 374| 8 755| 222 297 | 430| 603 |—17|—32|—59| —93| 6.58
7944A5 220 | 300 | 38 2.1 1.1 188 242 176 25 - 79.6 3 500 5400 232 | 288 | 293 2 1 1288 2631| 6047|112 067| 465 604 | 8281094 | —12|—22|—41| —66| 7.50
7944A5SN24 220 | 300 | 38 | 2.1 1.1 (188) | (242) 117 25 = 79.6 4700 7 200 232 | 288 | 293 | 2 1 1456 | 3028| 7044|14 142 544 709 | 9761292 |—12|—22 | —41| —66| 6.58
7044C 220|340 | 56 | 3 1.1 310 430 266 15 15.9 65.5 3800 5900 234 | 326 | 333 | 25 | 1 1443 | 2907| 650913 026 228 304 | 435| 609 |—29|—51|—90|—140| 18.5
7044A 220|340 | 56 | 3 1.1 283 395 235 30 = 108.8 2 400 3 300 234 | 326 | 333 | 25 | 1 1402 | 706518 373|129 052| 618 |1091 |1555|1858 | —10 |—36 |—70| —95| 18.5
7244A 220 | 400 | 65 4 1.5 410 585 385 30 - 122.0 2100 3 000 238 | 382 | 391 3 1.5 | 2187 |11 037|28 837|144 290, 661 |1 167 |1666 | 1967 - - - - 36.5
7948C 240 | 320 | 38 2.1 1.1 210 286 166 15 16.8 56.5 3 800 5900 252 | 308 | 313 2 1 902 | 1822| 4129| 8237 210 280 | 403 | 565|—17|—32|—59| —93| 8.30
7948CSN24 240 | 320 | 38 | 2.1 1.1 (210) | (286) 197 15 16.8 56.5 5 000 7 800 252 | 308 | 313 | 2 1 1004 | 2072 4769 9589 243 326 | 473 | 664 |—17 | —32|—59 | —93| 7.29
7948A5 240 | 320 | 38 | 2.1 1.1 198 270 195 25 = 84.3 3300 5 000 252 | 308 | 313 | 2 1 1385| 2860 6622/13265 511 664 | 9131208 |—12|—22|—41| —66| 8.30
7948A5SN24 240 | 320 | 38 2.1 1.1 (198) | (270) 231 25 - 84.3 4 300 6 700 252 | 308 | 313 2 1 1569 | 3296| 7721/15556| 596 780 |1076 1426 | —12 | —22 | —41 | — 66| 7.29
7048C 240 | 360 | 56 3 1.1 330 475 292 15 15.9 68.2 3 500 5500 254 | 346 | 353 2.5 1 1699 | 3337| 713414 212| 244 324 | 455 | 636 |—33|—56| -95| -147| 193
7048A 240 | 360 | 56 | 3 1.1 300 430 265 30 — 114.6 2200 3000 254 | 346 | 353 | 25 | 1 1584 | 7 75520 30531 460, 653 |1141 1631|1934 | —11 |—38 |—74 | —99| 19.3
7952C 260 | 360 | 46 2.1 1.1 268 365 350 15 16.6 64.5 3400 5400 272 | 348 | 3583 2 1 1187 | 2376| 5327|110 728| 215 285 | 409 | 575|—24|—43|—77 |—121| 143
7952A5 260 | 360 | 46 2.1 1.1 253 345 255 25 - 95.3 3 000 4 600 272 | 348 | 353 2 1 1901 | 3888 8783|17 498| 531 688 | 9371237 |—17|—30|—54| —86| 143
7052A5 260 | 400 | 65 4 1.5 360 545 420 25 = 109.4 2 800 4 300 278 | 382 | 391 3 1.5 [ 3144 | 64691267725 109| 640 832 | 1073|1409 = = = = 28.7
7052A 260 | 400 | 65 | 4 1.5 345 525 325 30 — 127.8 2 000 2 800 278 | 382 | 391 | 3 1.5 | 1834| 913524 886(38387| 693 |1217 |1765|2089 | -— — — — 28.7
7252A 2601480 | 80 | 5 2 480 750 475 30 = 146.8 1800 2 500 282 | 458 | 470 | 4 2 268813 626|35981|56 494| 739 |1305|1870|2228| — = = = 65.3
(") Basic load rating values are reference values for ceramic ball bearings. Calculation of radial rigidity Table EL] L [M [ H Table DBD|DBB  For additional information:
() For pern.wissible axilal lI<.Jad, please refer to Page 199. ’\cﬂ:llzﬁ:i::;‘:l:fg:jrz\lfot:;fzitgr:;;: ;:E;l?dﬁy A 12: 65 | 6-04‘-55-0 45 B i;?;??i(:; ifc?if;or 122 g ° Dyn.amic eguivalent load--------- P191
(°) For application of limiting speeds, please refer to Page 216. for combination bearings 25s 0 Radial dicidity 1541 5 @ Static equivalent load +++«+ -+« -« P198
Muttiply by factors in table B. s ; AT 1 @ Spacer Dimensions and Nozzle Position « - P237
For radial rigidity, multiply the value 30 14 P .
obtained in table A with factors in table B. ® Recommended Grease Quantities* - P257
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1. Angular Contact Ball Bearings el

Bore Diameter 280-420 mm
B
r r
0 i Z 4
. - ﬁp W ﬁp 23
@D o\ | g la é
@d S
| ®D, ¢d, @D, ¢d, [
_a ] @
79,70,72 seri - a - ©
,70,72 series 1]
)
c
[}
Boundary Dimensions Basic Load Ratings |Permissible e — Effective Limiting Speeds () Abutment and Fillet Dimensions Preload (DB and DF Arrangement) | Axial Rigidity (DB and DF Arrangement) | Measured Axial Clearance. M 2
Bearing (mm) (kN) Adal | ~OME | Factor | Load (min) (mm) N (N/um) (um) i ©
Numbers r r1 C C Load (') Da gl fo Cz;r:;e)r ad. D. Dy . o (ka) E,
r or A a a a
N ca e (min)) | (min.) | (Dynamic) | (Static) | (kN) (Degree) a CElREEs) el (min.) | (max.) | (max.) | (max.) | (max.) =5 o M H 25 c M H 25 c M H | (@pprox) &
7956C 280 | 380 | 46 2.1 1.1 272 410 390 15 16.7 67.2 3200 5000 292 | 368 | 373 | 2 1 1334| 2668 5977(12 032| 241 321 459 | 645 | — - - - 15.0
7956A5 280 | 380 | 46 2.1 1.1 256 390 286 25 = 99.9 2 800 4 300 292 | 368 | 373 | 2 1 2147 | 4379 9870[18954| 589 | 766 |1046 |1372 | — = = = 15.0
7056A 280 | 420 | 65 4 1.5 345 530 325 30 - 133.5 1900 2 600 298 | 402 | 411 3 1.5 | 1834| 9136/19408/38390, 693 |1217|1603 2089 | — - - - 31.2
7960C 300 | 420 | 56 3 1.1 345 550 530 15 16.4 76.2 3 000 4 600 314 | 406 | 413 | 25 1 1931 | 3880| 7832(15388| 278 | 371 507 | 703 | — = = = 24.4
7960A5 300 | 420 | 56 3 1.1 325 520 395 25 - 111.9 2 500 3900 314 | 406 | 413 | 25 1 2821 | 5674|112 747|125563| 669 | 859 |1164 |1538 | — - - - 24.4
7960A 300 | 420 | 56 3 1.1 315 500 300 30 = 131.9 1900 2500 314 | 406 | 413 | 2.5 1 1670| 8238/16993|35209| 7211262 1646 (2178 | — = = = 24.4
7060C 300 | 460 | 74 4 1.5 425 660 415 15 15.9 87.9 2800 4 400 318 | 442 | 451 3 1.5 [2320| 4610 959119107, 262 | 348 | 482 | 673 | — - - - 44.9
7060A 300 | 460 | 74 4 1.5 385 605 365 30 = 146.7 1 800 2400 318 | 442 | 451 3 1.5 | 2039 |10839|21 816(44 468/ 685 1231|1593 2096 | — = = = 44.9
7964C 320 | 440 | 56 3 1.5 350 575 350 15 16.6 78.9 2800 4 400 334 | 426 | 431 2.5 15 | 1863| 3839 8134(16349] 280 | 377 | 527 | 739 | — - - - 25.7
7964A5 320 | 440 | 56 3 1.5 330 545 405 25 = 116.6 2 400 3700 334 | 426 | 431 2.5 1.5 [ 3281 6117/12940[124 591 717 | 899 |1194 1543 | — = = = 25.9
7964A 320 | 440 | 56 3 1.5 315 525 310 30 - 137.7 1 800 2 400 334 | 426 | 431 2.5 1.5 | 1735| 855517 647|136 566/ 749 |1310|1709 2262 | — - - - 25.9
7064A 320 | 480 | 74 4 1.5 465 795 500 30 = 152.5 1700 2 300 338 | 462 | 471 3 1.5 | 2832|14 29137 339|57 347| 856 | 1511|2157 |[2547 | — = = = 47.2
7264A 320 | 580 | 92 5 2 665 1120 655 30 - 175.9 1500 2 000 342 | 558 | 570 | 4 2 3839 (20 397|53 741|183 944| 893 | 1604 12298 |2733 | — - - — 110
7968C 340 | 460 | 56 3 1.1 365 625 375 15 16.7 81.6 2700 4200 354 | 446 | 453 | 2.5 1 2002 | 4123| 8 736|17 561| 301 405 | 566 | 793 | — = = = 27.2
7968A5 340 | 460 | 56 3 1.1 340 590 435 25 - 121.3 2 300 3500 354 | 446 | 453 | 2.5 1 3147 | 5631/13580|26 414| 739 | 912 |1271 1657 | — - - - 27.2
7968A 340 | 460 | 56 3 1.1 330 565 335 30 = 143.5 1700 2 300 354 | 446 | 453 | 2.5 1 1863| 919018 955|39 276| 804 | 1407 | 1836 (2429 | — = = = 27.2
7068A 340 | 520 | 82 5 2 520 905 560 30 - 165.1 1600 2100 362 | 498 | 510 | 4 2 3163 |16 035/42 34466 484| 869 |1536 |2201 |2622 | — - - - 60.5
7268A 340 | 620 | 92 6 3 675 1260 780 30 = 184.6 1400 1900 368 | 592 | 606 | 5 2.5 | 429322 810/61387|95407| 998 |1793 2590 |3075| -— = = = 128
7972A5 360 | 480 | 56 3 1.1 345 615 450 25 - 125.9 2 200 3 400 374 | 466 | 473 | 25 1 3256 | 6797|114 379|127 326| 765| 999 1326|1714 | — - - - 27.9
7072A5 360 | 540 | 82 5 2 555 995 750 25 = 145.9 2 000 3200 382 | 518 | 530 | 4 2 5851 (11 710|123 743|146 950, 851 | 1095|1431 |1878 | — = = = 62.4
7072A 360 | 540 | 82 5 2 530 960 575 30 - 170.9 1500 2000 382 | 518 | 530 | 4 2 3321 (15 254|143 314|168 443| 913 | 1556 12288 |2732 | — - - - 62.4
7976A 380 | 520 | 56 4 1.5 390 725 430 30 = 157.9 1500 2 000 398 | 502 | 511 3 1.5 | 2419|12 046|25 063|150 619 914 (1605|2101 (2754 | — = = = 39.8
7980A 400 | 540 | 65 4 1.5 395 750 445 30 - 168.2 1400 2 000 418 | 522 | 531 3 1.5 | 2502 |12 461|125 928|52 366| 946 1661|2174 |2850 | — - - - 42 .1
7080A 400 | 600 | 90 5 2 555 1010 612 30 = 189.3 1 300 1 800 422 | 578 | 590 | 4 2 3649 |18 229|36 022|74 336| 883 |1553 | 1995|2637 | — = = = 85.9
7984C 420 | 560 | 65 4 1.5 450 890 525 15 16.9 98.1 2 200 3 400 438 | 542 | 551 3 1.5 | 1102| 2153|12382|124 643 262 | 337 | 707 | 987 | — - - - 44.0
7984A 420 | 560 | 65 4 1.5 410 805 475 30 = 174.0 1400 1900 438 | 542 | 551 3 1.5 | 2669 |10 733|27 658/55 859|1 009 | 1640|2319 |3040| — = = = 44.0
7084A 420 | 620 | 90 5 2 610 1190 725 30 - 195.1 1300 1800 442 | 598 | 610 | 4 2 4 003 (21 269|42 028/86 731/ 1008 | 1812 12328 |3077 | — - - — 90.3
() For permissible axial load, please refer to Page 199. rc\:AaII?ullatiqnlo‘f rggiatl) rifgidtity i tablo A TaAbIe EL[L[M]H TaBbIe DBD|DBB For additional information:
2 icati imiti ultiply axialrigiaity by tactors in table A. 15° [ 6.5 | 60 | 50 | 45 Preload factor | 1.36 | 2 i ivalent load« -« -« - -
(3) For application of limiting speeds, please refer to Page 216. Calculation of preload and axial rigidity 55e ‘ 2‘.0 ‘ A;?aT?igi;fyor 186 2 Py Dyn.amlc eguwalent load P191
for combination bearings 30° 14 Radial rigidity | 1.54 | 2 @ Static equivalent load ««ccccvee P198
’E"U'“p'y by factors in table B. @ Spacer Dimensions and Nozzle Position * - P237
or radial rigidity, multiply the value .
obtained in table A with factors in table B. @® Recommended Grease Quantities* - P257
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2. Cylindrical Roller Bearings

Part4

Single-Row Cylindrical Roller Bearings

Standard Series

=

Cylindrical Roller Bearings 3

ks

: } } ) ) H 1 " B Tale LI '1 1 _1 27 o

Ultra High-Speed Single-Row Cylindrical Roller Bearings Syiiferical Roller Bearzgg 0 °_%
Features .g

NSKROBUST Series Numbering System E
NSKROBUST Low Heat Generation Series Bearing Tables 9

Single-Row Cylindrical Roller Bearings (Standard Series)

Ultra High-Speed Single-Row Cylindrical Roller Bearings
(NSKROBUST Series)

Ultra High-Speed Single-Row Cylindrical Roller Bearings
(NSKROBUST Low Heat Generation Series)

Double-Row Cylindrical Roller Bearings o _ y _
Double-Row Cylindrical Roller Bearings (High Rigidity Series)

High Rigidity Series Double-Row Cylindrical Roller Bearings (Low Heat Generation Series)

Low Heat Generation Series
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2. Cylindrical Roller Bearings

\ Part4 \

Features
Cylindrical roller bearings (CRB) feature higher radial rigidity and can take higher radial loads than ball bearings; this makes them
especially suitable for applications that require high rigidity such as lathe spindles, and for use as rear end bearings subjected to

large belt loads.

The optimized internal design and cage shape of NSK cylindrical roller bearings are the reason why they achieve low heat
generation and stable operation in high-speed applications.
Double-row cylindrical roller bearings are also available in“E44” specification for oil lubrication with lubrication holes and oil

groove in the center of the outer ring.
Different types and their features

NN type cylindrical roller bearings are equipped with ribs on the inner ring, NNU type bearings with ribs on the outer ring. The
NN type is widely used, as initial running-in with grease lubrication is short, and oil is prevented from accumulating inside the

bearing with oil lubrication.

Bearing type

Cage

Specification

Available Sizes

NN

MB

Roller guided brass cage

NN3005-NN3048
(NN3008-NN3048)

NN3920-NN3956
(NN3920-NN3952)

NN4920-NN4948
(NN4920-NN4948)

B

Roller guided PPS cage

NN3006-NN3032
(NN3008-NN3032)

NNU

MB

Roller guided brass cage

NNU4920-NNU4948
(NNU4920-NNU4948)

N

MR

Roller guided brass cage

N1006-N1044
(N1007-N1044)

NSKROBUST Series

TP

Outer ring guided PEEK cage

N1009-N1017

The values in brackets indicate bearing sizes for which NSKHPS and APTSURF are available. For further information, please refer to page 25.

Bore Specifications and Lubrication Holes

Fig. 2.1

Both cylindrical bore and tapered bore are available. We recommend the latter, as the tapered bore makes it possible to adjust

I[==m!

SE2

Cylindrical bore

=

i

l=m

Tapered bore

Outer ring lubrication holes
and oil groove (E44)

the radial internal clearance after mounting. Thus, dispersion in clearance after assembly may be avoided.

Bearing Types and Dimension Series

Fig. 2.2

110/ NSK

1 h

N_1 0 Seriés

I=-al

NN30 _Series

NN39 éeries

NN49 éeries

NNU49 Series

Numbering System of Single-Row Cylindrical Roller Bearings (Standard Series and NSKROBUST Series)

Bearing type

Accuracy

Dimension series

Radial clearance

Bore number

Bearing number example: @ % ‘RX‘ ‘TP‘ ‘KRH CCo HP4‘
l

Tapered bore

Material Cage
Internal design
(1)
Reference pages g’
N Bearing type  N: Single-row CRB (inner ring rib type) 46-47, 110 §
10 Dimension series  10: 10 Series 46-47, 110 21
™
12 Bore number Bearing bore = Bore number x 5 (mm) 112-115 g
[}
No symbol: Standard CRB (material of inner and outer ring and rollers: SUJ2 bearing steel) o
RS, RX: Ultra high-speed single-row CRB (NSKROBUST Series) §
Material -‘;'
. Type . 14-15 c
RX Material Inner/Outer ring Rollers 24.05 i
RS Bearing steel (SUJ2) Bearing steel (SUJ2) (&)
RX Heat resistant steel for highspeed Heat resistant steel for highspeed
operation (SHX) operation (SHX)
Z Internal design No symbol: Standard type Z: Low heat generation type 112-115
TP: Outer ring guided PEEK cage  No symbol: Rib guided brass cage ~
TP Gl MR: Roller guided brass cage ), 2423
KR Tapered bore  No symbol: Cylindrical bore KR (K): 1/12 Tapered bore 226-227
Radial CC1: Standard clearance for cylindrical bore (Non-interchangeable) 46-47
CCoO CCO0: Standard clearance for tapered bore (Non-interchangeable)
clearance . ) : 112-115
CCG: Special radial clearance
P2: ISO Class 2, P4: ISO Class 4, P5: ISO Class 5
P4 FEHIREY P4Y: Special class (bore diameter and outside diameter are exclusive to NSK, all others are ISO Class 4) =
Numbering System of Double-Row Cylindrical Roller Bearings (High Rigidity Series)
Bearing type Accuracy

NN
30
17

TB

KR
E44

CCo

P4

Dimension series

Radial clearance

Bore number

Bearing number example: @ ‘TBHKRH E44 H CCo HP4‘
l

Lubrication holes

Internal design

Tapered bore

Cage

Bearing type
Dimension series
Bore number
Internal design

Cage

Tapered bore
Lubrication holes

Radial
clearance

Accuracy

NN: Double-row CRB (inner ring rib type) NNU: Double-row CRB (outer ring rib type)
30: 30 Series  39: 39 Series  49: 49 Series

Bearing bore = Bore number x 5 (mm)

No symbol: Standard type  Z: Low heat generation type

TB: Roller guided PPS cage  No symbol: Rib guided brass cage

MB: Roller guided brass cage

No symbol: Cylindrical bore KR (K): 1/12 Tapered bore

No symbol: No lubrication holes  E44: Outer ring with oil groove and lubrication holes

CC1: Standard clearance for cylindrical bore (Non-interchangeable)

CCO0: Standard clearance for tapered bore (Non-interchangeable)

CCG: Special radial clearance

P2: ISO Class 2, P4: ISO Class 4, P5: ISO Class 5

P4Y: Special class (bore diameter and outside diameter are exclusive to NSK, all others are ISO Class 4)

Reference pages

46-47, 110
46-47, 110
116-127
116-127

19, 24-25

226-227
116-127

46-47
116-127

222-225

NSK | 111



2. Cylindrical Roller Bearings Ced

Bore Diameter 30-70mm

B B
Single-Row Cylindrical Roller Bearings . .
i =
¢D [ oE, @D T oE,,
I T
Cylindrical Bore Tapered Bore -
2
: : : : - . : : : - : - &
Bearing Boundar(ymalqr)nensmns Basic L(()sﬁ)Ratlngs (nEVr;) l\?:;s leltln(gr:;n ﬁf‘?eds ©) Abutment and Fillet Dimensions Clearances in Bearl(nf;)wnh Tapered Bores Cleg;ﬁ;gfisc ;r; ggg;n(g;llsm\n)llth %
Numbers ()() d | D | B r " @ Cor (reference) | (approx.) Grease oil da dha fa i _CCO() _CCO __cCt __cCi g
(min.) | (min.) | (Dynamic) | (Static) (min.) (min.) (max.) (min.) (max.) min. max. min. max. min. max. min. max. 5
*N1006MR1KR 30 55 | 13 1 0.6 19.7 19.6 48.5 0.135 19 000 31 000 35 36 51 49 0.5 5 10 8 15 10 25 5 15 3
*N1007MRKR 35 62 | 14 1 0.6 26.0 23.2 55 0.172 17 000 27 000 40 41 58 56 0.5 5 12 8 15 12 25 5 15
*N1008MRKR 40 68 | 15 1 0.6 31.5 29.0 61 0.213 15 000 25000 45 46 64 62 0.6 5 12 8 15 12 25 5 15
*N1009MRKR 45 75 | 16 1 0.6 37.5 35.5 67.5 0.279 14 000 22 000 50 51 71 68 0.6 5 15 10 20 15 30 5 18
*N1009RSTPKR 45 75 | 16 1 0.6 26.9 29.4 67.5 0.243 16 000 23 000 50 51 71 68 0.6 5 15 10 20 15 30 5 18
*N1009RXTPKR 45 75 | 16 1 0.6 26.9 29.4 67.5 0.243 21 000 30 000 50 51 71 68 0.6 5 15 10 20 15 30 5 18
*N1009RSZTPKR 45 75 | 16 1 0.6 16.0 14.7 67.5 0.224 16 000 23 000 50 51 71 68 0.6 5 15 10 20 15 30 5 18
*N1009RXZTPKR 45 75 | 16 1 0.6 16.0 14.7 67.5 0.224 21 000 30 000 50 51 71 68 0.6 5 15 10 20 15 30 5 18 L
*N1010MRKR 50 80 | 16 1 0.6 37.0 36.0 72.5 0.286 13 000 20 000 55 56 76 73 0.6 5 15 10 20 15 30 5 18
*N1010RSTPKR 50 80 16 1 0.6 28.8 33.0 72.5 0.265 15 000 21000 55 56 76 73 0.6 5 15 10 20 15 30 ) 18
*N1010RXTPKR 50 80 | 16 1 0.6 28.8 33.0 72.5 0.265 20 000 27 000 55 56 76 73 0.6 5 15 10 20 15 30 5 18
*N1010RSZTPKR 50 80 16 1 0.6 17.1 16.5 72.5 0.244 15 000 21000 55 56 76 73 0.6 5 15 10 20 15 30 ) 18
*N1010RXZTPKR 50 80 | 16 1 0.6 171 16.5 72.5 0.244 20 000 27 000 55 56 76 73 0.6 5 15 10 20 15 30 5 18
*N1011BMR1KR 55 90 18 1.1 1 43.5 44.0 81 0.425 12 000 18 000 61.5 63 85 82 1 5 15 10 20 15 35 ) 20
*N1011RSTPKR 55 90 | 18 1.1 1 35.0 39.5 81 0.383 13 000 19 000 61.5 63 85 82 1 5 15 10 20 15 35 5 20
*N1011RXTPKR 55 90 18 1.1 1 35.0 39.5 81 0.383 18 000 25000 61.5 63 85 82 1 5 15 10 20 15 35 ) 20
*N1011RSZTPKR 55 90 | 18 1.1 1 20.7 19.7 81 0.355 13 000 19 000 61.5 63 85 82 1 5 15 10 20 15 35 5 20
*N1011RXZTPKR 55 90 18 1.1 1 20.7 19.7 81 0.355 18 000 25000 61.5 63 85 82 1 5 15 10 20 18 35 5 20
*N1012BMR1KR 60 95 | 18 1.1 1 46.0 48.5 86.1 0.454 11 000 17 000 66.5 68 90 87 1 5 15 10 20 15 35 5 20
*N1012RSTPKR 60 95 | 18 1.1 1 37.5 44.0 86.1 0.411 12 000 18 000 66.5 68 90 87 1 5 15 10 20 15 35 5 20
*N1012RXTPKR 60 95 | 18 1.1 1 37.5 44.0 86.1 0.411 17 000 23 000 66.5 68 90 87 1 5 15 10 20 15 35 5 20
*N1012RSZTPKR 60 95 | 18 1.1 1 22.2 221 86.1 0.380 12 000 18 000 66.5 68 90 87 1 5 15 10 20 15 35 5 20
*N1012RXZTPKR 60 95 | 18 1.1 1 22.2 221 86.1 0.380 17 000 23 000 66.5 68 90 87 1 5 15 10 20 15 35 5 20
*N1013BMR1KR 65 | 100 | 18 1.1 1 47.0 51.0 91 0.483 10 000 16 000 71.5 73 95 92 1 5 15 10 20 15 35 5 20
*N1013RSTPKR 65 | 100 | 18 1.1 1 39.5 49.0 91 0.440 11 000 17 000 71.5 73 95 92 1 5 15 10 20 15 35 5 20
*N1013RXTPKR 65 | 100 | 18 1.1 1 39.5 49.0 91 0.440 16 000 22 000 71.5 73 95 92 1 5 15 10 20 15 35 5 20
*N1013RSZTPKR 65 | 100 | 18 1.1 1 23.6 24.5 91 0.406 11 000 17 000 71.5 73 95 92 1 5 15 10 20 15 35 5 20
*N1013RXZTPKR 65 | 100 | 18 1.1 1 23.6 24.5 91 0.406 16 000 22 000 71.5 73 95 92 1 5 15 10 20 15 35 5 20
*N1014BMR1KR 70 | 110 | 20 1.1 1 57.5 63.0 100 0.668 9 000 15 000 76.5 78 105 101 1 10 20 15 30 20 40 10 25
*N1014RSTPKR 70 | 110 | 20 1.1 1 46.5 57.0 100 0.607 10 000 16 000 76.5 78 105 101 1 10 20 15 30 20 40 10 25
*N1014RXTPKR 70 | 110 | 20 1.1 1 46.5 57.0 100 0.607 15 000 20000 76.5 78 105 101 1 10 20 15 30 20 40 10 25
*N1014RSZTPKR 70 | 110 | 20 1.1 1 27.8 28.5 100 0.563 10 000 16 000 76.5 78 105 101 1 10 20 15 30 20 40 10 25
*N1014RXZTPKR 70 | 110 | 20 1.1 1 27.8 28.5 100 0.563 15 000 20 000 76.5 78 105 101 1 10 20 15 30 20 40 10 25
() The suffix "K"or "KR" represents bearings with tapered bores (1 : 12). For the cylindrical bore type, eliminate the symbol and leave this symbol blank. For additional information:
(3) GN gauge is available for the bearings denoted by an asterisk (*). For GN gauge, please refer to Page 180. @® Dynamic equivalent load -« -+ -+ - P191
(°) For application of limiting speeds, please refer to Page 216. @ Static equivalent load +++«+++ -« P198
() Clearance CC9 is applicable to cylindrical roller bearings with tapered bores in ISO Tolerance Classes 5 and 4. @ Nozzle Position « =+« xrrereeee- P240

® Recommended Grease Quantities* - P257
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2. Cylindrical Roller Bearings Ced

Bore Diameter 75-400mm

B B
Single-Row Cylindrical Roller Bearings . r1
r oy g 55 / Iy
®D [ ®E, @D T ¢E.,
od ¢d
| | ¢‘da
Cylindrical Bore Tapered Bore -
=4
3
Boundary Dimension: Basic Load Ratings Limitin eds (° ’ . ’ learances in Bearings with Tapered Bores learances in Bearings with 2
Bearing "(Ymm) S c i 9 ( nlf"r;) ,\?Z;s)s (?n ip‘? s () Abutment and Fillet Dimensions < (L?m) P & Byindical Bores (%m) §
Numbers ()¢) d | b | B r n @ Cor (reference) | (approx.) Grease oil da dha fa & _CCO() __CCo __cCt __Coi g
(min.) | (min.) | (Dynamic) | (Static) (min.) (min.) (max.) (min.) (max.) min. max. min. max. min. max. min. max. 5
*N1015MRKR 75 | 115 | 20 1.1 1 69.0 74.5 105 0.700 8 500 13 700 81.5 83 110 106 1 10 20 15 30 20 40 10 25 ;E-
*N1015RSTPKR 75 | 115 | 20 1.1 1 49.5 63.0 105 0.645 9900 15 000 81.5 83 110 106 1 10 20 15 30 20 40 10 25
*N1015RXTPKR 75 | 115 | 20 1.1 1 49.5 63.0 105 0.645 14 000 19 000 81.5 83 110 106 1 10 20 15 30 20 40 10 25
*N1015RSZTPKR 75 | 115 | 20 1.1 1 29.6 31.5 105 0.596 9900 15 000 81.5 83 110 106 1 10 20 15 30 20 40 10 25
*N1015RXZTPKR 75 | 115 | 20 1.1 1 29.6 31.5 105 0.596 14 000 19 000 81.5 83 110 106 1 10 20 15 30 20 40 10 25
*N1016BMR1KR 80 | 125 | 22 1.1 1 73.0 82.0 113 0.957 7 900 12 700 86.5 88 120 115 1 10 20 15 30 20 40 10 25
*N1016RSTPKR 80 | 1256 | 22 1.1 1 61.5 78.5 113 0.872 9200 14 000 86.5 88 120 115 1 10 20 15 30 20 40 10 25
*N1016RXTPKR 80 | 1256 | 22 1.1 1 61.5 78.5 113 0.872 13 000 17 000 86.5 88 120 115 1 10 20 15 30 20 40 10 25
*N1016RSZTPKR 80 | 125 | 22 1.1 1 36.5 39.5 113 0.805 9200 14 000 86.5 88 120 115 1 10 20 15 30 20 40 10 25 e
*N1016RXZTPKR 80 | 1256 | 22 1.1 1 36.5 39.5 113 0.805 13 000 17 000 86.5 88 120 115 1 10 20 15 30 20 40 10 25
*N1017BMR1KR 85 | 130 | 22 1.1 1 75.0 86.0 118 1.067 7 500 10 300 91.5 93 125 120 1 10 25 20 35 25 45 10 30
*N1017RSTPKR 85 | 130 | 22 1.1 1 65.0 86.0 118 0.933 8 800 13 000 91.5 93 125 120 1 10 25 20 35 25 45 10 30
*N1017RXTPKR 85 | 130 | 22 1.1 1 65.0 86.0 118 0.933 12 000 17 000 91.5 93 125 120 1 10 25 20 35 25 45 10 30
*N1017RSZTPKR 85 | 130 | 22 1.1 1 38.5 43.0 118 0.859 8 800 13 000 91.5 93 125 120 1 10 25 20 35 25 45 10 30
*N1017RXZTPKR 85 | 130 | 22 1.1 1 38.5 43.0 118 0.859 12 000 17 000 91.5 93 125 120 1 10 25 20 35 25 45 10 30
*N1018MRKR 90 | 140 | 24 1.5 1.1 101 114 127 1.27 7 000 9600 98 100 133.5 129 1 10 25 20 35 25 45 10 30
*N1019BMR1KR 95 | 145 | 24 1.5 1.1 95.0 114 132 1.37 6 700 9200 103 105 138.5 134 1 10 25 20 35 25 45 10 30
*N1020MRKR 100 | 150 | 24 1.5 1.1 107 126 137 1.46 6 400 8 800 108 110 143.5 139 1 10 25 20 35 25 45 10 30
*N1021BMR1KR 105 | 160 | 26 2 1.1 129 155 146 1.79 6 100 8 300 114 116 153.5 148 1 10 25 20 35 25 50 10 30
*N1022BMR1KR 110 | 170 | 28 2 1.1 144 173 155 2.22 5800 7 900 119 121 163.5 157 1 10 25 20 35 25 50 10 30
*N1024MRKR 120 | 180 | 28 2 1.1 159 191 165 2.34 5 400 7 300 129 131 173.5 167 1 10 25 20 35 25 50 10 30
*N1026MRKR 130 | 200 | 33 2 1.1 198 238 182 3.55 4900 6 700 139 142 193.5 184 1 15 30 25 40 30 60 10 35
*N1028BMR1KR 140 | 210 | 33 2 1.1 189 240 192 3.78 4 600 6 300 149 152 203.5 194 1 15 30 25 40 30 60 10 35
*N1030BMRKR 150 | 225 | 35 2.1 1.5 233 294 206 4.56 4 300 5100 161 164 217 208 1.5 15 35 30 50 35 65 10 35
*N1032BMRKR 160 | 240 | 38 2.1 1.5 330 340 219 5.59 4000 4 800 171 174 232 221 1.5 15 35 30 50 35 65 10 35
N1034MRKR 170 | 260 | 42 2.1 2.1 330 415 237 7.85 3 600 4 400 181 185 249 239 2 15 35 30 50 35 75 10 40
N1036MRKR 180 | 280 | 46 2.1 21 405 510 255 9.76 3400 4100 191 195 269 258 2 15 35 30 50 35 75 10 40
N1038KR 190 | 290 | 46 2.1 2.1 415 535 265 10.4 3200 4 000 201 205 279 268 2 20 40 30 50 40 80 15 45
N1040MRKR 200 | 310 | 51 21 21 450 580 281 13.5 3 000 3700 211 215 299 284 2 20 40 30 50 40 80 15 45
N1044MRKR 220 | 340 | 56 3 3 575 750 310 17.4 2500 3000 233 238 327 313 2.5 20 45 35 60 45 90 15 50
N1048KR 240 | 360 | 56 3 3 605 820 330 18.6 2 300 2 800 253 258 347 333 2.5 25 50 40 65 50 100 15 50
N1052KR 260 | 400 | 65 4 4 645 1000 364 27.6 2100 2 600 276 281 384 367 3 25 55 40 70 55 110 20 55
N1060KR 300 | 460 | 74 4 4 885 1400 420 42.2 1 800 2 200 316 322 444 424 3 30 60 45 75 60 120 20 60
N1064KR 320 | 480 | 74 4 4 905 1470 440 43.8 1 800 2100 336 342 464 444 3 30 65 45 80 65 135 20 65
N1068KR 340 | 520 | 82 5 5 1080 1740 475 59.8 1600 2000 360 367 500 479 4 30 65 45 80 65 135 20 65
N1072KR 360 | 540 | 82 5 5 1110 1830 495 61.6 1600 1900 380 387 520 499 4 35 75 50 90 75 150 25 75
N1080KR 400 | 600 | 90 5 5 1360 2280 550 84.1 1400 1700 420 428 580 554.5 4 35 75 50 90 75 150 25 75
(") The suffix "K"or "KR" represents bearings with tapered bores (1 : 12). For the cylindrical bore type, eliminate the symbol and leave this symbol blank. For additional information:
(®) GN gauge is available for the bearings denoted by an asterisk (*). For GN gauge, please refer to Page 180. @ Dynamic equivalent load -« -+ -+ - P191
(°) For application of limiting speeds, please refer to Page 216. @ Static equivalent load + <<+ - P198
(*) Clearance CC9 is applicable to cylindrical roller bearings with tapered bores in ISO Tolerance Classes 5 and 4. @ Nozzle Position =« ««ccrreereeeee: P240

® Recommended Grease Quantities* - P257
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2. Cylindrical Roller Bearings Ced

Bore Diameter 25-65mm W
Double-Row Cylindrical Roller Bearings B r B r ‘m-dh
r = = =l
D | ®E, oD | oE.
®d (0)e]
| |
Cylindrical Bore Tapered Bore E44 Specification "
2
Boundary Dimensions Basic Load Ratings Limiting Speeds (%) Abutment and Fillet Dimensions Clearances in Bearings with Tapered Bores Clearances in Bearings with | E44 Specification Lubrication %
Bearin91 2 (mm) (kN) (:m) '\?Ifg;s (min™) (mm) (Lm) Cylindrical Bores (Lim) Holc.es Dimensi9ns (mm) §
Numbers ()() d D B r G Cor (reference) (approx.) Grease oil da dia Da : ra _CCo () _Cco _cci _cci Hole Dia. O Groov With| Nurberoftoes [
(min.) | (Dynamic) | (Static) (min.) | (min.) | (max.) | (min.) | (Max.) | min. max. min. max. min. max. min. max. dh w m 5
* NN3005MBKR 25 47 16 0.6 25.8 30.0 41.3 0.121 20900 25000 29 29 43 42 0.6 5 10 8 15 10 25 5 15 2 3.5 4 3
* NN3006MBKR 30 55 19 1 31.0 37.0 48.5 0.186 17 700 21200 35 36 50 50 1 5 10 8 15 10 25 5 15 2 3.5 4
* NN3006TBKR 30 55 19 1 31.0 37.0 48.5 0.171 20 000 23 600 35 36 50 50 1 5 10 8 15 10 25 5 15 2 3.5 4
* NN3006ZTBKR 30 55 19 1 18.3 18.6 48.5 0.152 21000 27 900 35 36 50 50 1 5 10 8 15 10 25 5 15 2 3.5 4
* NN3007MBKR 35 62 20 1 39.5 50.0 55 0.297 15500 18 600 40 41 57 56 1 5 12 8 15 12 25 5 15 2 3.5 4
* NN3007TBKR 35 62 20 1 39.5 50.0 55 0.227 17 600 20 700 40 41 57 56 1 5 12 8 15 12 25 5 15 2 3.5 4
* NN3007ZTBKR 35 62 20 1 23.3 25.0 55 0.198 18 400 24 500 40 41 57 56 1 5 12 8 15 12 25 5 15 2 3.5 4 A
* NN3008MBKR 40 68 21 1 50.0 55.5 61 0.356 13 900 16 700 45 46 63 62 1 5 12 8 15 12 25 & 15 2 3.5 4
* NN3008TBKR 40 68 21 1 50.0 55.5 61 0.269 15800 18 600 45 46 63 62 1 5 12 8 15 12 25 5 15 2 3.5 4
* NN3008ZTBKR 40 68 21 1 29.6 27.7 61 0.234 16 600 22 000 45 46 63 62 1 5 12 8 15 12 25 5 15 2 3.5 4
* NN3009MBKR 45 75 23 1 59.5 68.5 67.5 0.471 12 500 15 000 50 51 70 69 1 5 15 10 20 15 30 5 18 2 3.5 4
* NN3009TBKR 45 75 23 1 57.5 65.5 67.5 0.348 14 200 16 700 50 51 70 69 1 5 15 10 20 15 30 5 18 2 3.5 4
* NN3009ZTBKR 45 75 23 1 34.0 32.5 67.5 0.302 14 900 19 800 50 51 70 69 1 5 15 10 20 15 30 5 18 2 3.5 4
* NN3010MBKR 50 80 23 1 61.0 72.5 72.5 0.502 11 600 13 900 55 56 75 74 1 5 15 10 20 15 30 5 18 2 3.5 4
* NN3010TBKR 50 80 23 1 61.0 72.5 72.5 0.378 13100 15 400 55 56 75 74 1 5 15 10 20 15 30 5 18 2 3.5 4
* NN3010ZTBKR 50 80 23 1 36.5 36.5 72.5 0.328 13 800 18 300 55 56 75 74 1 5 15 10 20 15 30 5 18 2 3.5 4
* NN3011MBKR 55 90 26 1.1 79.5 96.5 81 0.748 10 400 12 500 61.5 62 83.5 83 1 5 15 10 20 15 35 5 20 2 3.5 4
* NN3011TBKR 55 90 26 1.1 79.5 96.5 81 0.562 11 800 13 800 61.5 62 83.5 83 1 5 15 10 20 15 35 5 20 2 3.5 4
* NN3011ZTBKR 55 90 26 1.1 47.5 48.5 81 0.488 12 400 16 400 61.5 62 83.5 83 1 5 15 10 20 15 35 5 20 2 3.5 4
* NN3012MBKR 60 95 26 1.1 84.5 106 86.1 0.804 9700 11 700 66.5 67 88.5 88 1 5 15 10 20 15 35 5 20 2 3.5 4
* NN3012TBKR 60 95 26 1.1 84.5 106 86.1 0.602 11 000 13 000 66.5 67 88.5 88 1 5 15 10 20 15 35 5 20 2 3.5 4
* NN3012ZTBKR 60 95 26 1.1 50.0 53.0 86.1 0.522 11 600 15 400 66.5 67 88.5 88 1 5 15 10 20 15 35 & 20 2 3.5 4
* NN3013MBKR 65 100 26 1.1 88.5 116 91 0.862 9100 11 000 71.5 72 93.5 93 1 5 15 10 20 15 35 5 20 2 3.5 4
* NN3013TBKR 65 100 26 1.1 88.5 116 91 0.644 10 400 12 200 71.5 72 93.5 93 1 5 15 10 20 15 35 5 20 2 3.5 4
* NN3013ZTBKR 65 100 26 1.1 52.5 58.0 91 0.557 10 900 14 500 71.5 72 93.5 93 1 5 15 10 20 15 35 5 20 2 3.5 4
(") The suffix "K"or "KR" represents bearings with tapered bores (1 : 12). For the cylindrical bore type, eliminate the symbol and leave this symbol blank. For additional information:
(?) GN gauge is available for the bearings denoted by an asterisk (*). For GN gauge, please refer to Page 180. @ Dynamic equivalent load -+« -+« - P191
() For application of limiting speeds, please refer to Page 216. @ Static equivalent load <+ +- - - - P198
(*) Clearance CC9 is applicable to cylindrical roller bearings with tapered bores in ISO Tolerance Classes 5 and 4. @ Nozzle POSItion + ++ ==t vreereeees P240

® Recommended Grease Quantities* - P257
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2. Cylindrical Roller Bearings Ced

Bore Diameter 70-105mm W
Double-Row Cylindrical Roller Bearings ‘m-dh
B B B B
r r r r _lg_l_
= =1 T =L | o o |
“° oF. P of. 9P lor, * | oF.
T T T T
NN Cylindrical Bore NN Tapered Bore NNU Cylindrical Bore NNU Tapered Bore E44 Specification "
2
Boundary Dimensions Basic Load Ratings Ew Limiting Speeds (°) Abutment and Fillet Dimensions Clearances in Bearings with Tapered Bores Clearances in Bearings with | E44 Specification Lubrication %
Bearing (mm) (kN) (Fw in case of '\?%s)s (min™) (mm) (m) Cylindrical Bores (Lim) Holes Dimensions (mm) §
Numbers ()() d D B r G Cor NNU type) (@approx.) Grease oil da dia Da ra CC9 (9 CCo CCH CCH Hole Dia. | Of Groove With| Nuberoftos S
(min.) | (Dynamic) | (Static) | (mm) (reference) (min) | (min.) | (max.) | (min.) | (max.) | min. | max. | min. | max. | min. | max. | min. | max. dh W m 5
*NN3014MBKR 70 110 30 1.1 112 148 100 1.23 8 000 10 000 76.5 77 | 1035 | 102 1 10 20 15 30 20 40 10 25 2 3.5 4 3
*NN3014TBKR 70 110 30 1.1 112 148 100 0.925 9 500 11 200 76.5 77 | 1035 | 102 1 10 20 15 30 20 40 10 25 2 3.5 4
*NN3014ZTBKR 70 110 30 1.1 66.5 74.0 100 0.809 9900 13 200 76.5 77 | 1035 | 102 1 10 20 15 30 20 40 10 25 2 3.5 4
*NN3015MBKR 75 115 30 1.1 111 149 105 1.28 7900 9 500 81.5 82 | 108.5 | 107 1 10 20 15 30 20 40 10 25 2 3.5 4
*NN3015TBKR 75 115 30 1.1 111 149 105 0.964 9000 10 600 81.5 82 | 108.5 | 107 1 10 20 15 30 20 40 10 25 2 3.5 4
*NN3015ZTBKR 75 115 30 1.1 66.0 74.5 105 0.848 9 400 12 500 81.5 82 | 1085 | 107 1 10 20 15 30 20 40 10 25 2 3.5 4
*NN3016MBKR 80 125 34 1.1 137 186 113 1.77 7 400 8 800 86.5 87 | 1185 | 115 1 10 20 15 30 20 40 10 25 2.5 5 4 _
*NN3016TBKR 80 125 34 1.1 137 186 113 1.35 8 300 9 800 86.5 87 | 1185 | 115 1 10 20 15 30 20 40 10 25 2.5 5 4
*NN3016ZTBKR 80 125 34 1.1 81.5 93.0 113 1.19 8 800 11700 86.5 87 | 1185 | 115 1 10 20 15 30 20 40 10 25 2.5 5 4
*NN3017MBKR 85 130 34 1.1 144 201 118 1.87 7 000 8 400 91.5 92 | 123.5 | 120 1 10 25 20 35 25 45 10 30 2.5 5 4
*NN3017TBKR 85 130 34 1.1 144 201 118 1.42 8 000 9400 91.5 92 | 12385 | 120 1 10 25 20 35 25 45 10 30 2.5 5 4
*NN3017ZTBKR 85 130 34 1.1 85.5 101 118 1.25 8400 11 100 91.5 92 | 1235 | 120 1 10 25 20 35 25 45 10 30 2.5 5 4
*NN3018MBKR 920 140 37 1.5 164 228 127 2.38 6 600 7900 98 99 | 132 129 1.5 10 25 20 35 25 45 10 30 2.5 5 4
*NN3018TBKR 920 140 37 1.5 164 228 127 1.82 7 400 8700 98 99 | 132 129 1.5 10 25 20 35 25 45 10 30 2.5 5 4
*NN3018ZTBKR 920 140 37 1.5 97.5 114 127 1.61 7 800 10 300 98 99 | 132 129 1.5 10 25 20 35 25 45 10 30 2.5 5 4
*NN3019MBKR 95 145 37 1.5 173 246 132 2.51 6 300 7 500 103 104 | 137 134 1.5 10 25 20 35 25 45 10 30 2.5 5 4
*NN3019TBKR 95 145 37 1.5 173 246 132 1.91 7100 8 400 103 104 | 137 134 1.5 10 25 20 35 25 45 10 30 25 5 4
*NN3019ZTBKR 95 145 37 1.5 103 123 132 1.68 7 500 9900 103 104 | 137 134 1.5 10 25 20 35 25 45 10 30 2.5 5 4
NN3920MBKR 100 140 30 1.1 122 182 130 1.32 6 300 7 500 106.5 | 108 | 1335 | 132 1 10 25 20 35 25 45 10 30 2 3.5 4
NN4920MBKR 100 140 40 1.1 178 295 130 1.76 6 300 7 500 106.5 | 108 | 133.5 | 132 1 10 25 20 35 25 45 10 30 2.5 5 4
NNU4920MBKR 100 140 40 1.1 178 295 112 1.75 6 300 7500 106.5 | 108 | 133.5 - 1 10 25 20 35 25 45 10 30 2.5 5 4
*NN3020MBKR 100 150 37 1.5 180 265 137 2.63 6 000 7200 108 109 | 142 139 1.5 10 25 20 35 25 45 10 30 2.5 5 4
*NN3020TBKR 100 150 37 1.5 180 265 137 2.00 6 800 8 000 108 109 | 142 139 1.5 10 25 20 35 25 45 10 30 2.5 5 4
*NN3020ZTBKR 100 150 37 1.5 107 133 137 1.76 7 200 9 500 108 109 | 142 139 1.5 10 25 20 35 25 45 10 30 2.5 5 4
NN3921MBKR 105 145 30 1.1 127 194 135 1.50 6 000 7200 1115 | 113 | 1385 | 137 1 10 25 20 35 25 50 10 30 2 3.5 4
NN4921MBKR 105 145 40 1.1 185 315 135 1.91 6 000 7200 1115 | 113 | 1385 | 137 1 10 25 20 35 25 50 10 30 2.5 5 4
NNU4921MBKR 105 145 40 1.1 185 315 117 1.83 6 000 7 200 111.5 | 113 | 1385 - 1 10 25 20 35 25 50 10 30 2.5 5 4
*NN3021MBKR 105 160 4 2 228 320 146 3.40 5700 6 800 114 115 | 151 148 2 10 25 20 35 25 50 10 30 3 6 4
*NN3021TBKR 105 160 M 2 228 320 146 2.52 6 500 7 600 114 115 | 151 148 2 10 25 20 35 25 50 10 30 3 6 4
*NN3021ZTBKR 105 160 M 2 135 161 146 217 6 800 9 000 114 115 | 151 148 2 10 25 20 35 25 50 10 30 3 6 4
() The suffix "K"or "KR" represents bearings with tapered bores (1 : 12). For the cylindrical bore type, eliminate the symbol and leave this symbol blank. For additional information:
(3) GN gauge is available for the bearings denoted by an asterisk (*). For GN gauge, please refer to Page 180. @® Dynamic equivalent load-«--+---- P191
(°) For application of limiting speeds, please refer to Page 216. @ Static equivalent load ++++++ -« P198
() Clearance CC9 is applicable to cylindrical roller bearings with tapered bores in ISO Tolerance Classes 5 and 4. @ Nozzle Position « =+ xorrereeees P240

® Recommended Grease Quantities* - P257
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2. Cylindrical Roller Bearings Ced

Bore Diameter 110-160 mm W
Double-Row Cylindrical Roller Bearings ‘m-dh
B B B B
r r ’ [
op oE. ®0 oF. 9P Lok, % | or
T T il il
NN Cylindrical Bore NN Tapered Bore NNU Cylindrical Bore NNU Tapered Bore E44 Specification -
=4
Boundary Dimensions Basic Load Ratings Ew Limiting Speeds (%) Abutment and Fillet Dimensions Clearances in Bearings with Tapered Bores Clearances in Bearings with | E44 Specification Lubrication "E
Bearing (mm) (kN) (Fw in case of '\?%s)s (min™) (mm) (m) Cylindrical Bores (Lim) Holes Dimensions (mm) §
Numbers ()() d D B r G Cor NNU type) (@approx.) Grease oil da dia Da ‘ ra . CC9 (9 . CCo : CCH ‘ CCH Hole Dia. | Of Groove With| Nuberoftos S
(min)) | (Dynamic) | (Static) | (mm) (reference) (min.) | (min.) | (max.) | (min) | (Max.) | min. max. min. max. min. max. min. max. dh W m 5
NN3922MBKR 110 150 30 1.1 131 207 140 1.44 5800 7 000 116.5 | 118 | 143.5 | 142 1 10 25 20 35 25 50 10 30 2 3.5 4 ;;-
NN4922MBKR 110 150 40 1.1 192 335 140 1.92 5 800 7 000 116.5 | 118 | 1435 | 142 1 10 25 20 35 25 50 10 30 2.5 5 4
NNU4922MBKR 110 150 40 1.1 192 335 122 1.90 5800 7 000 116.5 | 118 | 1435 - 1 10 25 20 35 25 50 10 30 2.5 5 4
*NN3022MBKR 110 170 45 2 263 375 155 4.35 5400 6 500 119 121 161 157 2 10 25 20 35 25 50 10 30 3 6 4
*NN3022TBKR 110 170 45 2 263 375 155 3.21 6100 7 200 119 121 161 157 2 10 25 20 35 25 50 10 30 3 6 4
*NN3022ZTBKR 110 170 45 2 156 188 155 2.78 6 400 8 500 119 121 161 157 2 10 25 20 35 25 50 10 30 3 6 4
NN3924MBKR 120 165 34 1.1 158 251 153.5 2.02 5300 6 400 126.5 | 128 | 158.5 | 156 1 10 25 20 35 25 50 10 30 2.5 5 4
NN4924MBKR 120 165 45 1.1 211 360 153.5 2.62 5300 6 400 126.5 | 128 | 158.5 | 156 1 10 25 20 35 25 50 10 30 3 6 4 \___
NNU4924MBKR 120 165 45 1.1 211 360 133.5 2.59 5300 6 400 126.5 | 128 | 158.5 - 1 10 25 20 35 25 50 10 30 3 6 4
*NN3024MBKR 120 180 46 2 275 405 165 4.72 5000 6 000 129 131 171 167 2 10 25 20 35 25 50 10 30 3 6 4
*NN3024TBKR 120 180 46 2 275 405 165 3.50 5700 6 700 129 131 171 167 2 10 25 20 35 25 50 10 30 3 6 4
*NN3024ZTBKR 120 180 46 2 164 203 165 3.03 6 000 7 900 129 131 171 167 2 10 25 20 35 25 50 10 30 3 6 4
NN3926MBKR 130 180 37 1.5 199 325 167 2.64 4900 5900 138 140 | 172 169 1.5 15 30 25 40 30 60 10 35 2.5 5 4
NN4926MBKR 130 180 50 1.5 315 545 168 3.51 4900 5900 138 140 | 172 170 1.5 15 30 25 40 30 60 10 35 3 6 4
NNU4926MBKR 130 180 50 1.5 315 545 144 3.48 4900 5900 138 140 | 172 - 1.5 15 30 25 40 30 60 10 35 3 6 4
*NN3026MBKR 130 200 52 2 325 475 182 5.53 4 600 5500 139 141 191 185 2 15 30 25 40 30 60 10 35 4 8 4
*NN3026TBKR 130 200 52 2 325 475 182 5.10 5200 6100 139 141 191 185 2 15 30 25 40 30 60 10 35 4 8 4
*NN3026ZTBKR 130 200 52 2 195 238 182 4.46 5500 7 200 139 141 191 185 2 15 30 25 40 30 60 10 35 4 8 4
NN3928MBKR 140 190 37 1.5 232 375 178 2.79 4 600 5500 148 150 | 182 180 1.5 15 30 25 40 30 60 10 35 25 5 4
NN4928MBKR 140 190 50 1.5 325 585 178 3.73 4 600 5500 148 150 | 182 180 1.5 15 30 25 40 30 60 10 35 3 6 4
NNU4928MBKR 140 190 50 1.5 325 585 154 3.70 4 600 5500 148 150 | 182 - 1.5 15 30 25 40 30 60 10 35 3 6 4
*NN3028MBKR 140 210 53 2 345 515 192 5.95 4 300 5200 149 151 201 195 2 15 30 25 40 30 60 10 35 4 8 4
*NN3028TBKR 140 210 53 2 345 515 192 5.51 4900 5700 149 151 201 195 2 15 30 25 40 30 60 10 35 4 8 4
*NN3028ZTBKR 140 210 53 2 204 258 192 4.81 5200 6 800 149 151 201 195 2 15 30 25 40 30 60 10 35 4 8 4
NN3930MBKR 150 210 45 2 300 490 195 4.47 4 200 5000 159 162 | 201 197 2 15 35 30 50 35 65 10 35 3 6 4
NN4930MBKR 150 210 60 2 405 715 195 5.79 4 200 5000 159 162 | 201 197 2 15 35 30 50 35 65 10 35 4 8 4
NNU4930MBKR 150 210 60 2 405 715 167 5.85 4 200 5000 159 162 | 201 - 2 15 35 30 50 35 65 10 35 4 8 4
*NN3030MBKR 150 225 56 2.1 385 585 206 7.29 4 000 4 800 161 162 | 214 209 2 15 35 30 50 35 65 10 35 4 8 4
*NN3030TBKR 150 225 56 2.1 385 585 206 6.70 4 500 5300 161 162 | 214 209 2 15 35 30 50 35 65 10 35 4 8 4
*NN3030ZTBKR 150 225 56 2.1 229 294 206 5.87 4 800 6 300 161 162 | 214 209 2 15 35 30 50 35 65 10 35 4 8 4
NN3932MBKR 160 220 45 2 310 520 205 4.72 4 000 4 800 169 172 | 211 207 2 15 35 30 50 35 65 10 35 3 6 4
NN4932MBKR 160 220 60 2 420 760 205 6.19 4 000 4 800 169 172 | 211 207 2 15 35 30 50 35 65 10 35 4 8 4
NNU4932MBKR 160 220 60 2 420 760 177 6.18 4 000 4 800 169 172 | 211 - 2 15 35 30 50 35 65 10 35 4 8 4
*NN3032MBKR 160 240 60 2.1 430 660 219 8.83 3 800 4 500 171 172 | 229 222 2 15 35 30 50 35 65 10 35 4 8 4
*NN3032TBKR 160 240 60 2.1 430 660 219 8.18 4 300 5000 171 172 | 229 222 2 15 35 30 50 35 65 10 35 4 8 4
*NN3032ZTBKR 160 240 60 2.1 255 330 219 7.20 4 500 6 000 171 172 | 229 222 2 15 35 30 50 35 65 10 35 4 8 4
() The suffix "K"or "KR" represents bearings with tapered bores (1 : 12). For the cylindrical bore type, eliminate the symbol and leave this symbol blank. For additional information:
(3) GN gauge is available for the bearings denoted by an asterisk (*). For GN gauge, please refer to Page 180. @® Dynamic equivalent load-«--+---- P191
(°) For application of limiting speeds, please refer to Page 216. @ Static equivalent load + <<+ - P198
(*) Clearance CC9 is applicable to cylindrical roller bearings with tapered bores in ISO Tolerance Classes 5 and 4. @ Nozzle Position =« ««ccrreerreeee P240

® Recommended Grease Quantities* - P257
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2. Cylindrical Roller Bearings Ced

Bore Diameter 170-260mm W
Double-Row Cylindrical Roller Bearings ‘m-dh
B B B B
f ' ! Y
®D ¢)|d¢Ew ¢D ¢|d¢EW ®D Jdd’FW ®D Jdew
Lo b | IS i B Y S :
NN Cylindrical Bore NN Tapered Bore NNU Cylindrical Bore NNU Tapered Bore E44 Specification "
2
Boundary Dimensions Basic Load Ratings Ew Limiting Speeds (?) Abutment and Fillet Dimensions Clearances in Bearings with Tapered Bores Clearances in Bearings with | E44 Specification Lubrication %
Bearing 1 (mm) (kN) (Fw in case of '\?%s)s (min™) (mm) (m) Cylindrical Bores (Lim) HoI?s Dimensif)ns (mm) §
Numbers (') d D B r G Cor NNU type) (@approx.) Grease oil da dia Da ‘ ra _CCo §) _ cco _cct _ CCt Hole Dia. |0i Groove Width | Number ofHoes 3
(min.) | (Dynamic) | (Static) | (mm) (reference) (min.) | (min.) | (max.) | (min.) | (Max.) | min. max. min. max. min. max. min. max. dh W m 5
NN3934MBKR 170 230 45 2 320 550 215 5.01 3 800 4 500 179 182 221 217 2 15 35 30 50 35 75 10 40 3 6 4 3
NN4934MBKR 170 230 60 2 435 805 215 6.42 3 800 4 500 179 182 221 217 2 15 35 30 50 35 75 10 40 4 8 4
NNU4934MBKR 170 230 60 2 435 805 187 6.50 3800 4500 179 182 221 - 2 15 35 30 50 35 75 10 40 4 8 4
NN3034MBKR 170 260 67 2.1 520 805 236 121 3500 4200 181 183 249 239 2 15 35 30 50 35 75 10 40 5 9 4
NN3936MBKR 180 250 52 2 390 655 232 7.20 3500 4200 189 193 241 234 2 15 35 30 50 35 75 10 40 4 8 4
NN4936MBKR 180 250 69 2 550 1020 232 9.47 3500 4200 189 193 241 234 2 15 35 30 50 35 75 10 40 5 9 4
NNU4936MBKR 180 250 69 2 550 1020 200 9.55 3500 4200 189 193 241 - 2 15 35 30 50 35 75 10 40 5 9 4 A
NN3036MBKR 180 280 74 2.1 650 995 255 15.7 3300 4 000 191 193 269 258 2 15 35 30 50 35 75 10 40 5 9 4
NN3938MBKR 190 260 52 2 395 680 243.5 7.57 3400 4 000 199 203 251 246 2 20 40 30 50 40 80 15 45 4 8 4
NN4938MBKR 190 260 69 2 555 1060 243.5 9.72 3 400 4 000 199 203 251 246 2 20 40 30 50 40 80 15 45 5 9 4
NNU4938MBKR 190 260 69 2 555 1060 211.5 9.91 3 400 4 000 199 203 251 - 2 20 40 30 50 40 80 15 45 5 9 4
NN3038MBKR 190 290 75 21 685 1080 265 16.7 3200 3800 201 203 279 268 2 20 40 30 50 40 80 15 45 5 9 4
NN3940MBKR 200 280 60 21 480 815 259 10.6 3200 3800 211 214 269 261 2 20 40 30 50 40 80 15 45 4 8 4
NN4940MBKR 200 280 80 2.1 655 1220 259 14.0 3200 3800 211 214 269 261 2 20 40 30 50 40 80 15 45 5 9 4
NNU4940MBKR 200 280 80 21 655 1220 223 14.0 3200 3800 211 214 269 - 2 20 40 30 50 40 80 15 45 5 9 4
NN3040MBKR 200 310 82 2.1 750 1170 282 21.3 3 000 3 600 211 214 299 285 2 20 40 30 50 40 80 15 45 6 12 4
NN3944MBKR 220 300 60 21 505 895 279 11.5 2500 3100 231 234 289 281 2 20 45 35 60 45 90 15 50 4 8 4
NN4944MBKR 220 300 80 2.1 690 1330 279 15.1 2500 3100 231 234 289 281 2 20 45 35 60 45 90 15 50 5 9 4
NNU4944MBK 220 300 80 21 690 1330 243 15.2 2500 3100 231 234 289 - 2 20 45 35 60 45 90 15 50 5 9 4
NN3044MBKR 220 340 90 3 940 1480 310 27.7 2400 2900 233 236 327 313 25 20 45 35 60 45 90 15 50 6 12 4
NN3948MBKR 240 320 60 21 525 975 300 12.3 2400 2900 251 254 309 302 2 25 50 40 65 50 100 15 50 4 8 4
NN4948MBKR 240 320 80 2.1 720 1450 300 17.8 2400 2900 251 254 309 302 2 25 50 40 65 50 100 15 50 5 9 4
NNU4948MBKR 240 320 80 2.1 720 1450 263 16.2 2 400 2900 251 254 309 - 2 25 50 40 65 50 100 15 50 5 9 4
NN3048MBKR 240 360 92 3 980 1600 330 30.4 2200 2700 253 256 347 334 25 25 50 40 65 50 100 15 50 6 12 4
NN3952MBKR 260 360 75 21 775 1380 335 21.4 2100 2 600 271 275 349 338 2 25 55 40 70 55 110 20 55 5 9 4
NN4952KR 260 360 100 21 1070 2100 335 28.4 2100 2 600 271 275 349 338 2 25 55 40 70 55 110 20 55 6 12 4
NNU4952KR 260 360 100 21 1070 2100 289 28.3 2100 2600 271 275 349 - 2 25 55 40 70 55 110 20 55 6 12 4
NN3052KR 260 400 104 4 1030 1920 364 44.7 2000 2500 276 278 384 368 3 25 55 40 70 55 110 20 55 6 12 4
(") The suffix "K"or "KR" represents bearings with tapered bores (1 : 12). For the cylindrical bore type, eliminate the symbol and leave this symbol blank. For additional information:
(*) For application of limiting speeds, please refer to Page 216. ® Dynamic equivalent load -« -+ +-++- P191
(%) Clearance CC9 is applicable to cylindrical roller bearings with tapered bores in ISO Tolerance Classes 5 and 4. @ Static equivalent load « -+ +cce - P198
@ Nozzle Position « =+« +=vreererreees P240

® Recommended Grease Quantities* - P257
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2. Cylindrical Roller Bearings Ced

Bore Diameter 280-420 mm W
Double-Row Cylindrical Roller Bearings ‘m-dh
B B B B
rl':.u_L I[==rm.! , o | (=1 [ T
| ¢)|d¢Ew T ¢|d¢EW T ¢’d¢FW T dz’d‘DFW
I b | I i B Y S :
NN Cylindrical Bore NN Tapered Bore NNU Cylindrical Bore NNU Tapered Bore E44 Specification ”
=4
Boundary Dimensions Basic Load Ratings Ew Limiting Speeds (*) Abutment and Fillet Dimensions Clearances in Bearings with Tapered Bores Clearances in Bearings with | E44 Specification Lubrication %
Bearing (mm) (kN) (Fw in case of '\?Ifg;s (min") (mm) (um) Cylindrical Bores (i) Holc.es Dimensi?ns (mm) §
Numbers (') d D B r G Cor NNU type) (approx.) Grease oil da dia Da ‘ ra _CCo O _ cco _ cct _ CCH Hole Dia. |0i Groove Wit | Number ofHoles 3
(min)) | (Dynamic) | (Static) | (mm) (reference) (min.) | (min.) | (max.) | (min.) | (Max.) | min. max. min. max. min. max. min. max. dh W m 5
NN3956MBKR 280 380 75 21 695 1460 355 22.8 2000 2500 291 295 369 358 2 25 55 40 70 55 110 20 55 5 9 4 3
NN4956KR 280 380 100 2.1 960 2230 355 30.1 2000 2500 291 295 369 358 2 25 55 40 70 55 110 20 55 6 12 4
NNU4956KR 280 380 100 21 960 2230 309 33.1 2000 2500 291 295 369 - 2 25 55 40 70 55 110 20 55 6 12 4
NN3056KR 280 420 106 4 1080 2080 384 47.7 1900 2300 296 298 404 388 3 25 55 40 70 55 110 20 55 6 12 4
NN3960KR 300 420 90 3 855 1800 388 36.2 1800 2300 313 318 407 391 25 30 60 45 75 60 120 20 60 6 12 4
NN4960KR 300 420 118 3 1230 2870 388 47.6 1800 2300 313 318 407 391 25 30 60 45 75 60 120 20 60 6 12 4
NNU4960KR 300 420 118 3 1230 2870 336 47.6 1800 2300 313 318 407 - 25 30 60 45 75 60 120 20 60 6 12 4 -
NN3060KR 300 460 118 4 1290 2 460 418 66.5 1800 2100 316 319 444 422 3 30 60 45 75 60 120 20 60 6 12 4
NN3964KR 320 440 90 3 880 1910 408 38.2 1800 2100 333 338 427 411 25 30 65 45 80 65 135 20 65 6 12 4
NN4964KR 320 440 118 3 1260 3050 408 50.3 1800 2100 333 338 427 411 25 30 65 45 80 65 135 20 65 6 12 4
NNU4964KR 320 440 118 3 1260 3050 356 50.3 1800 2100 333 338 427 - 25 30 65 45 80 65 135 20 65 6 12 4
NN3064KR 320 480 121 4 1350 2670 438 71.8 1700 2 000 336 340 464 442 3 30 65 45 80 65 135 20 65 8 15 4
NN4968KR 340 460 118 3 1350 3400 428 52.6 1700 2000 353 363 447 431 25 30 65 45 80 65 135 20 65 6 12 4
NNU4968KR 340 460 118 3 1350 3400 376 52.9 1700 2 000 353 363 447 = 25 30 65 45 80 65 135 20 65 6 12 4
NN3068KR 340 520 133 5 1670 3300 473 95.6 1600 1900 360 365 500 477 4 30 65 45 80 65 135 20 65 8 15 4
NN3972KR 360 480 90 3 930 2130 448 42.1 1600 1900 373 381 467 451 25 35 75 50 90 75 150 25 75 6 12 4
NN4972KR 360 480 118 3 1390 3550 448 55.1 1600 1900 373 383 467 451 25 35 75 50 90 75 150 25 75 6 12 4
NNU4972KR 360 480 118 3 1390 3 550 396 55.2 1600 1900 373 383 467 = 25 35 75 50 90 75 150 25 75 6 12 4
NN3072KR 360 540 134 5 1700 3450 493 99.7 1500 1800 380 385 520 497 4 35 75 50 90 75 150 25 75 8 15 4
NN3976KR 380 520 106 4 1250 2730 484 63.5 1500 1800 396 405 504 487 3 35 75 50 90 75 150 25 75 6 12 4
NN4976KR 380 520 140 4 1880 4600 485 81.3 1500 1800 396 408 504 488 3 35 75 50 90 75 150 25 75 8 15 4
NNU4976KR 380 520 140 4 1880 4 600 421 88.8 1500 1800 396 408 504 = 3 35 75 50 90 75 150 25 75 8 15 4
NN3076KR 380 560 135 5 1770 3700 513 113 1400 1700 400 411 540 518 4 35 75 50 90 75 150 25 75 8 15 4
NN4980KR 400 540 140 4 1940 4900 505 84.1 1400 1700 416 428 524 508 3 35 75 50 90 75 150 25 75 8 15 4
NNU4980KR 400 540 140 4 1940 4900 441 85.1 1400 1700 416 428 524 - 3 35 75 50 90 75 150 25 75 8 15 4
NN3080KR 400 600 148 5 2 090 4300 548 138 1300 1600 420 432 580 553 4 35 75 50 90 75 150 25 75 8 15 4
NN4984K 420 560 140 4 2000 5150 525 87.9 1200 1500 436 448 544 528 3 40 85 60 105 85 170 25 85 8 15 4
NNU4984K 420 560 140 4 2 000 5150 461 88.4 1200 1500 436 448 544 = 3 40 85 60 105 85 170 25 85 8 15 4
NN3084K 420 620 150 5 2130 4450 568 145 1100 1400 440 453 600 573 4 40 85 60 105 85 170 25 85 8 15 4
() The suffix "K"or "KR" represents bearings with tapered bores (1 : 12). For the cylindrical bore type, eliminate the symbol and leave this symbol blank. For additional information:
() For application of limiting speeds, please refer to Page 216. @ Dynamic equivalent load« -+« -+ -+ P191
(%) Clearance CC9 is applicable to cylindrical roller bearings with tapered bores in ISO Tolerance Classes 5 and 4. @ Static equivalentload ««ccccce e P198
@ Nozzle Position « =+ xvrerreees P240

® Recommended Grease Quantities* - P257
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2. Cylindrical Roller Bearings Ced

Bore Diameter 440-800mm W
Double-Row Cylindrical Roller Bearings ‘m-dh
B B B B
f ' ! Y
®D ¢)|d¢Ew ¢D ¢|d¢EW ®D Jdd’FW ®D Jd"’FW
Lo b | IS i B Y S :
NN Cylindrical Bore NN Tapered Bore NNU Cylindrical Bore NNU Tapered Bore E44 Specification ”
2
Boundary Dimensions Basic Load Ratings Ew Limiting Speeds (*) Abutment and Fillet Dimensions Clearances in Bearings with Tapered Bores Clearances in Bearings with | E44 Specification Lubrication %
Bearing 1 (mm) (kN) (Fw in case of '\?Ifg;s (min™) (mm) (Lm) Cylindrical Bores (Lim) Holc.es Dimensi9ns (mm) §
Numbers (') d D B r G Cor NNU type) (approx.) Grease oil da dia Da ‘ ra _CCo O _ Cco _cct _ CCt Hole Dia. |0i Groove Width | Number ofHoles 3
(min.) | (Dynamic) | (Static) | (mm) (reference) (min.) | (min.) | (max.) | (min.) | (Max.) | min. max. min. max. min. max. min. max. dh w m 5
NN4988K 440 600 | 160 4 2370 6 000 559 123 1100 1400 456 469 584 | 562 3 40 85 60 105 85 170 25 85 8 15 4 3
NNU4988K 440 600 | 160 4 2370 6 000 487 123 1100 1400 456 469 584 = 3 40 85 60 105 85 170 25 85 8 15 4
NN3088K 440 650 | 157 6 2 360 4900 596 166 1100 1300 466 479 624 | 601 5 40 85 60 105 85 170 25 85 8 15 4
NN3992K 460 620 | 118 4 1610 3700 578 94.5 1100 1300 476 486 604 | 581 3 45 95 70 120 95 190 25 95 6 12 4
NN4992K 460 620 | 160 4 2400 6200 579 127 1100 1300 476 489 604 | 582 3 45 95 70 120 95 190 25 95 8 15 4
NNU4992K 460 620 | 160 4 2 400 6200 507 128 1100 1300 476 489 604 = 3 45 95 70 120 95 190 25 95 8 15 4
NN3092K 460 680 | 163 6 2550 5350 623 189 1000 1300 486 500 654 | 628 5 45 95 70 120 95 190 25 95 10 18 4 A
NN4996K 480 650 | 170 & 2690 7 000 607 151 1000 1300 500 514 630 | 610 4 45 95 70 120 95 190 25 95 10 18 4
NNU4996K 480 650 | 170 5 2690 7 000 531 150 1000 1300 500 514 630 - 4 45 95 70 120 95 190 25 95 10 18 4
NN3096K 480 700 | 165 6 2600 5550 643 211 1000 1200 506 520 674 | 648 5 45 95 70 120 95 190 25 95 10 18 4
NN49/500K 500 670 | 170 5 2720 7 200 627 155 1000 1200 520 534 650 | 630 4 45 95 70 120 95 190 25 95 10 18 4
NNU49/500K 500 670 | 170 5 2720 7 200 551 157 1000 1200 520 534 650 = 4 45 95 70 120 95 190 25 95 10 18 4
NN30/500K 500 720 | 167 6 2580 5600 663 205 900 1200 526 540 694 | 668 5 45 95 70 120 95 190 25 95 10 18 4
NN39/530K 530 710 | 136 5 2040 4900 663 139 900 1200 550 561 690 | 668 4 50 105 80 135 105 210 30 105 8 15 4
NN49/530K 530 710 | 180 5 3050 8 150 664 185 900 1200 550 565 690 | 667 4 50 105 80 135 105 210 30 105 10 18 4
NNU49/530K 530 710 | 180 9 3050 8150 584 186 900 1200 550 565 690 = 4 50 105 80 135 105 210 30 105 10 18 4
NN30/530K 530 780 | 185 6 3200 6900 715 280 900 1100 556 571 754 | 720 5 50 105 80 135 105 210 30 105 10 18 4
NN49/560K 560 750 | 190 5 3250 8 700 701 218 900 1100 580 596 730 | 704 4 50 105 80 135 105 210 30 105 10 18 4
NNU49/560K 560 750 | 190 5 3250 8 700 617 230 900 1100 580 596 730 - 4 50 105 80 135 105 210 30 105 10 18 4
NN49/600K 600 800 | 200 5 3850 10 500 749 273 800 1000 620 637 780 | 752 4 55 115 85 145 115 230 30 115 10 18 4
NNU49/600K 600 800 | 200 5 3850 10 500 659 284 800 1 000 620 637 780 - 4 55 115 85 145 115 230 30 115 10 18 4
NN49/630K 630 850 | 218 6 4200 11 400 793 328 800 1000 656 674 824 | 796 5 55 115 85 145 115 230 30 115 12 20 4
NNU49/630K 630 850 | 218 6 4200 11 400 697 328 800 1 000 656 674 824 - 5 55 115 85 145 115 230 30 115 12 20 4
NN49/670K 670 900 | 230 6 4150 11 500 838 419 700 900 696 715 874 | 841 5 60 130 90 160 130 260 30 130 12 20 4
NNU49/670K 670 900 | 230 6 4150 11 500 742 381 700 900 696 715 874 - 5 60 130 90 160 130 260 30 130 12 20 4
NNU49/710BK 710 950 | 243 6 4 450 12 600 775 472 700 900 736 756 924 = 5 60 130 90 160 130 260 30 130 12 20 4
NNU49/750K 750 | 1000 | 250 6 5500 15900 826 530 700 800 776 797 974 - 5 70 150 110 190 145 290 35 145 12 20 4
NNU49/800K 800 | 1060 | 258 6 5700 16 500 879 573 600 800 826 848 | 1034 = 5 70 150 110 190 145 290 35 145 12 20 4
(") The suffix "K"or "KR" represents bearings with tapered bores (1 : 12). For the cylindrical bore type, eliminate the symbol and leave this symbol blank. For additional information:
(*) For application of limiting speeds, please refer to Page 216. ® Dynamic equivalent load -« -+ +-++- P191
(%) Clearance CC9 is applicable to cylindrical roller bearings with tapered bores in ISO Tolerance Classes 5 and 4. @ Static equivalent load « -+ +cce - P198

@ Nozzle Position « =+« +=vreererreees P240
® Recommended Grease Quantities* - P257

126 NSK NSK |127



3. Angular Contact Thrust Ball Bearings
Part4

High-Speed Angular Contact Thrust Ball Bearings

NSKROBUST Series

Angular Contact Thrust Ball Bearings
Angular Contact Thrust Ball Bearings Angular Contact Thrust Ball Bearings  =«=«-ececeeeeeeeeeees 130-141
Features

NSKTAC F Series Numbering System
Bearing Tables
High-Speed Angular Contact Thrust BallBearings (NSKROBUST Series)
BAR10 Series
BTR10 Series
Angular Contact Thrust BallBearings (NSKTAC F Series)

Double-Direction Anqular Gontact Thrust Ball Bear T
ouble-Direction Angular Contact Thrust Ball Bearings TAC20F Series

NSKTAC D Series Double-Direction Angular Contact Thrust Ball Bearings (NSKTAC D Series)
TAC29D Series
TAC20D Series
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3. Angular Contact Thrust Ball Bearings

\ Part4 \
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Features

Superior high-speed capability and high rigidity are required
of ball bearings used for sustaining axial loads in machine tool
spindles. For such application requirements, NSK offers three
types of bearings for customers to choose from depending on
the structure and the characteristics of the machine.

All of these bearings are designed for use in combination
with cylindrical roller bearings. They are manufactured with
special outer ring outer diameter tolerances in order to provide
clearance between the outer diameter of the bearing and the
inner diameter of the housing when mounted, so that any
radial load is supported by the cylindrical roller bearings only.

The high-speed angular contact thrust ball bearings of the
NSKROBUST series are capable of high-speed performance
while maintaining high rigidity. Contact angles of 40° (BTR)
and 30° (BAR) result in superior high-speed performance and
low heat generation.

Interchangeability

The BAR and BTR Series have special width dimensions to
enable customers to easily replace their angular contact
thrust ball bearings of the 20 Series with the BAR and BTR
type without having to modify the shaft or housing. As shown
in the figure on the left, remove spacer (C) and replace spacer
(D) with spacer (E).

For the replacement of 29 Series bearings with BAR and
BTR type bearings, please contact NSK.

Numbering System of Angular Contact Thrust Ball Bearings (NSKTAC F Series)

100
TAC

20F

M
E44
DB
EL

P4A
130 NSK

Bearing number example: ‘ 100 ‘ ‘TAC H 20F ‘

Nominal bore diameter

|E44| DBJ|EL| P4A |

Bearing type

Dimension series

Cage

Accuracy

Preload

Arrangement

Lubrication holes

Nominal bore diameter
Bearing type

Dimension
series

Cage
Lubrication holes
Arrangement

Preload

Preload

Bore diameter (mm) (50-130mm)

TAC: Angular contact thrust ball bearing

20F: For combination with NN30 series
29F: For combination with NN39 and NN49 series

M: Machined brass cage

No symbol: No lubrication holes
DB: Back-to-back arrangement
L: Light preload (standard for this series)

P4A: Outer diameter tolerances are NSK-specific, all others are ISO Class 4
P5A: Outer diameter tolerances are NSK-specific, all others are ISO Class 5

E44: Lubrication groove and lubrication holes on outer ring

Reference pages

138-139

26

138-139

138-139

200-205

EL: Extra light preload 210

228

Numbering System of High-Speed Angular Contact Thrust Ball Bearings (NSKROBUST Series)

100

BAR

10

DB
L

P4A

Bearing number example:

Nominal bore diameter

Bearing type

@ TYNDBP4A
|

Dimension series

Material

Accuracy

Preload

Arrangement

Cage

Nominal bore diameter

Bearing type

Dimension series

Material

Cage

Arrangement

Preload

Accuracy

Bore diameter (mm)

BAR: 30° contact angle
BTR: 40° contact angle

10: 10 Series bore and outer diameter, special width

Type Material
Inner/Outer ring Rolling elements
S Bearing steel (SUJ2) Bearing steel (SUJ2)
E Bearing steel (SUJ2) Ultra long life bearing rolling elements (EQTF)
H Bearing steel (SUJ2) Ceramics (SiaNa)

Reference pages

TYN: Rolling element guided polyamide cage; limiting speed dmn=1.2 million (grease), 1.4 million (oil)
MY: Rolling element guided machined brass cage

No symbol: Outer ring guided machined brass cage

TYN cage is available up to 160mm bore diameter bearings

DB: Back-to-back arrangement

L: Light preload (standard for this series)

EL: Extra light preload

P2A: Outer diameter tolerances are NSK-specific, all others are ISO Class 2
P4A: Outer diameter tolerances are NSK-specific, all others are ISO Class 4

132-137, 210

132-137

26, 44-45

132-137

14-17, 26

18

200-205
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Numbering System of Double-Direction Angular Contact Thrust Ball Bearings (NSKTAC D Series)

150
TAC

20D

MY
PN7
+L

C6

Bearing number example: ‘150” TAC H 20D H MY H PN7 H+L‘ ‘06‘
!

Nominal bore diameter

Bearing type

Dimension series

Nominal bore diameter
Bearing type

Dimension
series

Cage
Accuracy

Spacer

Preload

Bore diameter (mm) (14

0-320mm)

TAC: Angular contact thrust ball bearing

20D, 20X: For combination with NN30 series

Preload

Spacer

Accuracy

Cage

29D: For combination with NN39 and NN49 series

MY: Machined brass ca

ge

PN7: Special precision accuracy

Inner ring spacer

C6: Extra light preload

C7: Light preload (standard for this series)

Reference pages

140-141

26
140-141

228

140-141
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3. Angular Contact Thrust Ball Bearings Coand |

Bore Diameter 50-85mm 28
High-Speed Angular Contact Thrust Ball Bearings p »

NSKROBUST Series
( ) @9@5 ,,,,, I

rls 2
r
0 T PR
¢d I
@D, @d,
Boundary Dimensions Basic Load Ratings (") | Permissible Effective Limiting Speeds (%) Abutment and Fillet Dimensions Preload (DB and DF Arrangement)| Axial Rigidity (DB and DF | Measured Axial Clearance
Bearing (mm) (kN) Axial | COMBCt | o Conter | MBS (min) (mm) N) Arrangement) (N/m) (Hm)
Numbers r | m | Ca | Ca |Load(|JSN9 | (mm) |(9ow) . o Do a o
d b | 28 (min.) | (min.) | (Dynamic) | (Static) | (kN) (Degree)| " |(Reference) - Grease el (min.) (max.) (max.) (max.) = s = L =5 L

50BAR10E 50 80 | 285 | 1 0.6 14.7 27.7 18.4 30 25.6 0.272 12 400 15700 56 75 1 0.6 221 464 169 220 -5 —10
50BAR10H 50 80 | 285 | 1 06 | (14.7) | (27.7) | 12.6 30 25.6 | 0.257 13 100 16 200 56 75 1 0.6 246 531 196 257 -5 —10 )
50BTR10E 50 80 | 285 | 1 0.6 17.4 31.5 19.3 40 34.1 0.272 10 800 14 000 56 75 1 0.6 335 761 292 387 -5 — 10 §
50BTR10H 50 80 285 | 1 06 | (17.4) | (81.5) | 155 40 34.1 0.257 11 600 14 700 56 75 1 0.6 379 879 341 455 =B — 10 g
55BAR10E 55 90 | 33 1.1 0.6 18.2 35.0 23.4 30 28.9 0.390 11 100 14100 62 85 1 0.6 229 606 177 250 -5 —12 %
55BAR10H 55 90 | 33 1.1 0.6 | (18.2) | (35.0) | 16.0 30 28.9 0.369 11 800 14 500 62 85 1 0.6 256 696 206 293 -5 —12 3
55BTR10E 55 90 | 33 1.1 0.6 21.6 40.0 23.6 40 38.3 0.390 9700 12 600 62 85 1 0.6 349 800 307 409 -5 —10 é’
55BTR10H 55 90 | 33 1.1 0.6 | (21.6) | (40.0) | 19.7 40 38.3 0.369 10 400 13 200 62 85 1 0.6 396 924 359 480 -5 — 10
60BAR10E 60 95 | 33 1.1 0.6 18.9 38.0 255 30 30.4 0.420 10 400 13 200 67 90 1 0.6 241 646 190 270 -5 —12
60BAR10H 60 95 | 33 1.1 0.6 | (18.9) | (38.0) | 17.5 30 30.4 0.397 11 000 13 600 67 90 1 0.6 270 743 221 316 =B —12
60BTR10E 60 95 | 33 1.1 0.6 22.4 43.5 25.8 40 40.4 0.420 9100 11 800 67 90 1 0.6 371 855 331 441 -5 —10
60BTR10H 60 95 | 33 1.1 06 | (22.4) | (435) | 215 40 40.4 0.397 9700 12 300 67 90 1 0.6 421 990 387 518 -5 — 10
65BAR10E 65 | 100 | 33 1.1 0.6 19.5 41.5 27.7 30 31.8 0.450 9700 12 400 72 95 1 0.6 253 687 203 289 -5 —12
65BAR10H 65 | 100 | 33 1.1 0.6 | (19.5) | (41.5) | 19.0 30 31.8 0.425 10 400 12 800 72 95 1 0.6 284 791 236 339 -5 —12 —
65BTR10E 65 | 100 | 33 1.1 0.6 23.1 47.0 27.3 40 42.5 0.450 8 500 11 100 72 95 1 0.6 392 912 354 473 -5 — 10
65BTR10H 65 | 100 | 33 1.1 0.6 | (23.1) | (47.0) | 23.3 40 42.5 0.425 9100 11 600 72 95 1 0.6 446 1 056 414 556 =5 — 10
70BAR10E 70 | 110 | 36 1.1 0.6 26.9 55.0 37.5 30 34.7 0.601 8 900 11 400 77 105 1 0.6 252 908 202 317 -5 —15
70BAR10H 70 | 110 | 36 1.1 0.6 | (26.9) | (55.0) | 25.5 30 34.7 0.561 9 500 11 700 77 105 1 0.6 282 1 051 235 373 -5 — 15
70BTR10E 70 | 110 | 36 1.1 0.6 32.0 63.0 35.0 40 46.3 0.601 7 800 10 200 77 105 1 0.6 390 1556 352 566 -5 — 15
70BTR10H 70 | 110 | 36 1.1 0.6 | (32.0) | (63.0) | 31.5 40 46.3 0.561 8 400 10 600 77 105 1 0.6 444 1815 412 668 -5 = 18
75BAR10E 75 | 115 | 36 1.1 0.6 27.3 57.5 39.0 30 36.1 0.634 8 500 10 800 82 110 1 0.6 258 939 209 329 -5 — 15
75BAR10H 75 | 115 | 36 1.1 0.6 | (27.3) | (57.5) | 26.7 30 36.1 0.592 9 000 11100 82 110 1 0.6 290 1088 243 387 =5 =118
75BTR10E 75 | 115 | 36 1.1 0.6 32.5 65.5 36.5 40 48.4 0.634 7 400 9600 82 110 1 0.6 402 1612 365 588 -5 —15
75BTR10H 75 | 115 | 36 1.1 0.6 | (32.5) | (65.5) | 33.0 40 48.4 0.592 7 900 10 000 82 110 1 0.6 458 1881 427 694 -5 — 15
80BAR10E 80 | 125 | 40.5 | 1.1 0.6 32.0 68.5 46.5 30 39.4 0.830 7900 10 000 87 120 1 0.6 346 1095 237 356 -5 — 15
80BAR10H 80 | 125 | 40.5 | 1.1 0.6 | (32.0) | (68.5) | 32.0 30 39.4 0.776 8 300 10 300 87 120 1 0.6 382 1256 275 417 =8 = 18
80BTR10E 80 | 125 | 40.5 | 1.1 0.6 38.0 78.0 43.0 40 52.7 0.830 6 900 8 900 87 120 1 0.6 507 1819 406 630 -5 — 15
80BTR10H 80 | 125 | 40.5 | 1.1 0.6 | (38.0) | (78.0) | 39.0 40 52.7 0.776 7 400 9 300 87 120 1 0.6 569 2107 473 741 -5 — 15
85BAR10E 85 | 130 | 40.5| 1.1 0.6 32.5 71.5 48.5 30 411 0.983 7 500 9500 92 125 1 0.6 354 1129 245 369 -5 —15
85BAR10H 85 | 130 | 40.5 | 1.1 0.6 | (32.5) | (71.5) | 33.0 30 411 0.926 8 000 9 800 92 125 1 0.6 391 1295 284 432 -5 — 15
85BTR10E 85 | 130 | 40.5| 1.1 0.6 38.5 81.5 43.5 40 56.2 0.983 6 600 8 500 92 125 1 0.6 520 1879 420 653 -5 — 15
85BTR10H 85 | 130 | 40.5 | 1.1 0.6 | (38.5) | (81.5) | 41.0 40 55.2 0.926 7 000 8 900 92 125 1 0.6 584 2177 489 768 =B =18

() Basic load rating values are reference values for ceramic ball bearings. For additional information:

(?) For permissible axial load, please refer to Page 199. @ Dynamic equivalent load« -+« -+ ++ P191

(%) For application of limiting speeds, please refer to Page 216. Limiting speeds listed on this page are based on a DB arrangement with extra light @ Static equivalentload «««ccccee e P198
preload (EL). Adjust the limiting speed to 85% of the figure shown when a light preload (L) has been selected. @ Spacer Dimensions and Nozzle Position « - P237

® Recommended Grease Quantities* - P257
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3. Angular Contact Thrust Ball Bearings Coond |

Bore Diameter 90-140mm 28
High-Speed Angular Contact Thrust Ball Bearings p »

NSKROBUST Series
( ) @9@5 ,,,,, I

A o
r EOzI=0=
%0 T i .,
@d 2
@D, @d,
Boundary Dimensions Basic Load Ratings (") | Permissible Effective Limiting Speeds (%) Abutment and Fillet Dimensions Preload (DB and DF Arrangement)| Axial Rigidity (DB and DF | Measured Axial Clearance
Bearing (mm) (kN) Axial | COMBCt | o Conter | MBS (min) (mm) N) Arrangement) (N/um) (Hm)
Numbers r | | Ca | Cu |Load(| 29 | (mm) |kOroW) . o D ra o
d b | 28 (min.) | (min.) | (Dynamic) | (Static) | (kN) (Degree)| 7" |(Reference) - Grease el (min.) (max.) (max.) (max.) = s = L =5 L

90BAR10E 90 | 140 | 45 1.5 1 42.5 92.5 62.5 30 44 .4 1.21 7 000 8 900 99 134 1.5 0.8 360 1662 252 431 -5 —20
90BAR10H 90 | 140 | 45 1.5 1 (42.5) | (92.5)| 43.0 30 44.4 1.12 7 400 9200 99 134 1.5 0.8 398 1922 292 506 -5 — 20 )
90BTR10E 90 | 140 | 45 1.5 1 50.0 105 58.0 40 59.5 1.21 6100 8 000 99 134 1.5 0.8 532 2834 433 768 -5 — 20 §
90BTR10H 90 | 140 | 45 1.5 1 (50.0) |(105) 52.5 40 59.5 1.12 6 600 8 300 99 134 1.5 0.8 598 3 303 504 906 =B — 20 g
95BAR10E 95 | 145 | 45 1.5 1 43.0 96.5 65.0 30 45.5 1.25 6 700 8 500 104 139 1.5 0.8 368 1717 260 447 -5 —20 %
95BAR10H 95 | 145 | 45 1.5 1 (43.0) | (96.5)| 445 30 45.5 1.16 7100 8 800 104 139 1.5 0.8 408 1986 301 525 -5 — 20 3
95BTR10E 95 | 145 | 45 1.5 1 51.0 110 61.0 40 61.0 1.25 5900 7 600 104 139 1.5 0.8 546 2931 448 797 -5 —20 é’
95BTR10H 95 | 145 | 45 1.5 1 (51.0) |(110) 55.0 40 61.0 1.16 6 300 8 000 104 139 1.5 0.8 614 3417 521 940 -5 — 20
100BAR10E 100 | 150 | 45 1.5 1 43.5 100 68.0 30 47.3 1.31 6 400 8200 109 144 1.5 0.8 376 1770 268 462 -5 — 20
100BAR10H 100 | 150 | 45 1.5 1 (43.5) |(100) 46.5 30 47.3 1.22 6 800 8 400 109 144 1.5 0.8 417 2049 311 543 =8 — 20
100BTR10E 100 | 150 | 45 1.5 1 51.5 114 73.0 40 63.7 1.31 5600 7 300 109 144 1.5 0.8 559 3 029 462 825 -5 —20
100BTR10H 100 | 150 | 45 1.5 1 (51.5) |(114) 57.0 40 63.7 1.22 6 000 7 600 109 144 1.5 0.8 630 3 531 539 973 —5 — 20
105BAR10E 105 | 160 | 49.5 | 2 1 49.5 115 78.0 30 50.6 1.74 6100 7700 115 154 2 1 384 1820 276 476 -5 — 20
105BAR10H 105 | 160 | 49.5 | 2 1 (49.5) |(115) 53.5 30 50.6 1.62 6 500 8 000 115 154 2 1 426 2107 320 560 -5 — 20 —
105BTR10E 105 | 160 | 49.5 | 2 1 58.5 131 74.5 40 68.0 1.74 5300 6 900 115 154 2 1 573 3121 477 852 -5 — 20
105BTR10H 105 | 160 | 49.5 | 2 1 (58.5) |(131) 65.5 40 68.0 1.62 5700 7 200 115 154 2 1 645 3 640 556 1005 =5 — 20
110BAR10E 110 | 170 | 54 2 1 55.5 131 89.0 30 53.9 1.97 5800 7 300 120 164 2 1 391 1868 284 489 -5 —20
110BAR10H 110 | 170 | 54 2 1 (55.5) |(131) 60.5 30 53.9 1.83 6 100 7 500 120 164 2 1 434 2164 329 576 -5 — 20
110BTR10E 110 | 170 | 54 2 1 66.0 148 82.5 40 72.2 1.97 5000 6 500 120 164 2 1 586 3210 490 877 -5 — 20
110BTR10H 110 | 170 | 54 2 1 (66.0) [(148) 74.5 40 72.2 1.83 5400 6 800 120 164 2 1 661 3 746 572 1035 -5 — 20
120BAR10E 120 | 180 | 54 2 1 57.0 141 96.0 30 56.8 2.29 5400 6 800 130 174 2 1 408 1982 301 523 -5 — 20
120BAR10H 120 | 180 | 54 2 1 (57.0) |(141) 65.5 30 56.8 2.14 5700 7 000 130 174 2 1 454 2298 350 615 =8 — 20
120BTR10E 120 | 180 | 54 2 1 68.0 160 88.5 40 76.4 2.29 4700 6 100 130 174 2 1 615 3417 522 938 -5 —20
120BTR10H 120 | 180 | 54 2 1 (68.0) | (160) 80.5 40 76.4 2.14 5000 6 400 130 174 2 1 694 3989 609 1107 -5 — 20
130BAR10E 130 | 200 | 63 2 1 72.5 172 117 30 63.3 3.20 4900 6200 140 194 2 1 394 2532 286 547 -5 —25
130BAR10H 130 | 200 | 63 2 1 (72.5) |(172) 79.5 30 63.3 2.98 5200 6 400 140 194 2 1 437 2945 332 644 =B = 28
130BTR10E 130 | 200 | 63 2 1 86.0 195 106 40 85.0 3.20 4 300 5600 140 194 2 1 591 4411 496 985 -5 — 25
130BTR10H 130 | 200 | 63 2 1 (86.0) |(195) 98.0 40 85.0 2.98 4 600 5800 140 194 2 1 667 5163 578 1163 —5 — 25
140BAR10E 140 | 210 | 63 2 1 78.5 | 200 135 30 66.2 3.56 4 600 5900 150 204 2 1 580 3154 359 649 -5 — 25
140BAR10H 140 | 210 | 63 2 1 (78.5) | (200) 92.5 30 66.2 3.30 4900 6 000 150 204 2 1 634 3 642 414 762 -5 — 25
140BTR10E 140 | 210 | 63 2 1 93.0 | 227 84.0 40 89.2 3.56 4 000 5200 150 204 2 1 823 5365 610 1157 -5 —25
140BTR10H 140 | 210 | 63 2 1 (93.0) |(227) 100 40 89.2 3.30 4 300 5500 150 204 2 1 916 6 248 708 1364 =5 = 25

() Basic load rating values are reference values for ceramic ball bearings. For additional information:

() For permissible axial load, please refer to Page 199. @ Dynamic equivalent load« -+« -+ ++ P191

(%) For application of limiting speeds, please refer to Page 216. Limiting speeds listed on this page are based on a DB arrangement with extra light @ Static equivalentload «««ccccee e P198
preload (EL). Adjust the limiting speed to 85% of the figure shown when a light preload (L) has been selected. @ Spacer Dimensions and Nozzle Position * - P237

® Recommended Grease Quantities* - P257
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3. Angular Contact Thrust Ball Bearings Coond |

Bore Diameter 150-380mm 25
High-Speed Angular Contact Thrust Ball Bearings r1 r1

NSKROBUST Series
( ) Qﬁ@ ,,,,, I

riz <5 I
, e
%0 T i .,
¢d 8
@D, @d,
5 a ‘
Boundary Dimensions BEARTERTED | permissible Contact Effective Mass Limiting $peeds ©) Abutment and Fillet Dimensions Preload (DB and DF Arrangement)| Axial Rigidity (DB and DF | Measured Axial Clearance
NBuenigr;?S (mm) . - . (kN) S LQ;((ijaI(Z) et L°?fn (i:;ter (ka/row) (min™) _ . (mm) - - (N) Arrangement) (N/m) (m)
d | D | 28 | )| miny | Oynamic) | (static) | (| P98} T [(Reference) - Grease el Gl (max) iere) (max) = s = L =5 L

150BAR10S 150 | 225 | 67.5| 2.1 1.1 92.5 234 160 30 71.0 435| 4000 5100 162 218 2 1 584 3694 364 691 -5 — 28
150BAR10H 150 | 225 | 67.5| 2.1 1.1 (92.5) | (234)| 109 30 71.0 4.03| 4600 5 600 162 218 2 1 639 4278 419 813 =95 — 28 g
150BTR10S 150 | 225 | 67.5| 2.1 1.1 | 110 267 104 40 95.5 4.35| 3500 4 600 162 218 2 1 831 5435 618 1172 -5 —25 %
150BTR10H 150 | 225 | 67.5| 2.1 1.1 |(110) (267)| 123 40 95.5 4.03| 4000 5100 162 218 2 1 925 6 330 717 1382 ) — 25 g
160BAR10S 160 | 240 | 72 21 1.1 | 100 257 175 30 75.7 5.33| 3800 4800 172 233 2 1 591 4121 370 728 -5 — 30 %
160BAR10H 160 | 240 | 72 2.1 1.1 [(100) (257)| 120 30 75.7 4.95| 4300 5300 172 233 2 1 647 4780 427 857 =B — 30 :g
160BTR10S 160 | 240 | 72 21 1.1 | 119 293 184 40 101.9 5.33| 3300 4300 172 233 2 1 843 5545 630 1198 -5 —25 =
160BTR10H 160 | 240 | 72 2.1 1.1 [(119) (293) | 147 40 101.9 4.95| 3800 4800 172 233 2 1 939 6 458 732 1412 -5 — 25
170BAR10S 170 | 260 | 81 2.1 1.1 | 117 305 207 30 82.3 7.95| 3500 4500 182 253 2 1 604 4258 383 754 -5 — 30
170BTR10S 170 | 260 | 81 2.1 1.1 | 139 345 204 40 110.5 7.95| 3100 4000 182 253 2 1 865 7 366 653 1355 ) — 30
180BAR10S 180 | 280 | 90 21 1.1 | 151 385 262 30 88.8 | 10.2 3300 4200 192 273 2 1 606 5259 385 814 -5 — 35
180BTR10S 180 | 280 | 90 21 1.1 | 179 440 271 40 118.9 | 10.2 2900 3700 192 273 2 1 869 9183 658 1467 ) — 35 o
190BAR10S 190 | 290 | 90 21 1.1 | 150 385 263 30 91.8 | 11.0 3200 4000 202 283 2 1 606 5259 385 814 -5 — 35
190BTR10S 190 | 290 | 90 2.1 11 | 177 440 255 40 123.2 | 11.0 2800 3600 202 283 2 1 869 9184 658 1467 =B — 35
200BAR10S 200 | 310 | 99 21 1.1 | 169 444 300 30 98.3 | 14.2 3000 3800 212 303 2 1 617 6 055 396 873 -5 — 38
200BTR10S 200 | 310 | 99 2.1 1.1 | 201 505 292 40 131.7 | 14.2 2600 3 400 212 303 2 1 888 10 629 678 1577 =95 — 38
220BAR10S 220 | 340 108 3 1.1 ] 189 505 340 30 107.8 | 18.5 2400 3100 234 333 25 1 626 7 839 406 973 -5 — 45
220BTR10S 220 | 340 108 3 1.1 | 224 575 305 40 1445 | 18.5 2000 2700 234 333 25 1 905 8 208 695 1468 ) — 31
240BAR10S 240 | 360 108 3 1.1 | 195 545 370 30 113.5 | 19.9 2200 2900 254 353 25 1 651 9162 431 1077 -5 — 48
240BTR10S 240 | 360 (108 3 1.1 | 231 620 362 40 152.9 | 19.9 1900 2500 254 353 25 1 947 12 542 740 1781 =5 — 40
260BAR10S 260 | 400 (123 4 1.5 | 253 765 520 30 1259 | 29.0 2000 2600 278 391 3 1.5 1076 2325 540 702 - -
260BTR10S 260 | 400 (123 4 1.5 | 300 870 463 40 169.2 | 29.0 1700 2300 278 391 3 1.5 2012 10 091 1008 1742 = =
300BAR10S 300 | 460 [142.5| 4 1.5 | 310 1020 696 30 145.3 | 44.9 1800 2300 318 451 3 1.5 2 505 5838 756 1011 - -
300BTR10S 300 | 460 [142.5| 4 1.5 | 370 1160 675 40 195.1 44.9 1500 2000 318 451 3 iE5 4678 10 874 1408 1876 — —
360BAR10S 360 | 540 159 5 2 360 1320 815 30 169.7 | 67.6 1500 1900 382 530 4 2 2 801 6 524 845 1129 - -
360BTR10S 360 | 540 159 5 2 425 1500 870 40 228.5 | 67.6 1300 1700 382 530 4 2 5231 12157 1575 2 096 = =
380BAR10S 380 | 560 (159 5 2 370 1410 965 30 175.4 | 69.8 1400 1900 402 550 4 2 2982 6 945 899 1201 - -
380BTR10S 380 | 560 (159 5 2 440 1600 930 40 236.9 | 69.8 1200 1600 402 550 4 2 5569 12 942 1676 2 231 = =

() Basic load rating values are reference values for ceramic ball bearings. For additional information:

(?) For permissible axial load, please refer to Page 199. ® Dynamic equivalent load -« -+ -+ P191

(%) For application of limiting speeds, please refer to Page 216. Limiting speeds listed on this page are based on a DB arrangement with extra light @ Static equivalent load « e P198
preload (EL). Adjust the limiting speed to 85% of the figure shown when a light preload (L) has been selected. @ Spacer Dimensions and Nozzle Position * - P237

® Recommended Grease Quantities* - P257
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3. Angular Contact Thrust Ball Bearings Coad | e

Bore Diameter 80-130 mm A
Angular Contact Thrust Ball Bearings |7v
(NSKTAC F Series) I _% m-L
ry
, M
¢D T
od Notch Detail (Arrow View A)
‘ -1
E44 Specification
Boundary Dimensions Basic Load Ratings | Permissible | B Limiting $peeds 6] Abutment and Fillet Dimensions Preload Axial rigidity E44 Specification Lubrication Holes Dimensions
NBUGSEZ?S (mm) ) - - (kN) - Lg;((ijal(‘) angle | (ka/row) (min™) (mm) ) ) (N) (N/um) T (mm)‘
d b T C (min.) | (min.) (Dyna?nic) (St::tz?c) (kN) (Degree) | Reference) | - Grease ol da Da (m:x.) (m:x.) EL L EL L | I'OS\\/;E o NOtChLWldth Numbe:\:f o
50TAC20F 50 | 80 38 19 1 0.6 25.3 64.0 10.5 50 0.285 6 900 7 700 62 75 1 0.6 549 2335 530 876 8 3 4
55TAC20F 55| 90 | 44 | 22 1.1 0.6 31.5 81.0 13.3 50 0.442 6200 6 900 69 84 1 0.6 580 2485 565 934 8 3 4 g
60TAC20F 60 | 95| 44 | 22 1.1 0.6 32.5 88.5 14.4 50 0.474 5800 6 500 74 89 1 0.6 619 2677 609 1010 8 3 4 %
65TAC20F 65 | 100 | 44 | 22 1.1 0.6 33.5 96.0 15.5 50 0.506 5500 6 100 79 94 1 0.6 658 2 868 652 1086 8 3 4 g
70TAC20F 70 | 110 | 48 | 24 1.1 0.6 46.0 | 127 20.2 50 0.678 5000 5600 87 104 1 0.6 648 2814 641 1062 10 4 4 %
75TAC20F 75 | 115 | 48 | 24 1.1 0.6 46.5 | 132 21.0 50 0.717 4700 5300 92 109 1 0.6 670 2920 665 1104 10 4 4 é
80TAC20F 80 | 125 | 54 | 27 1.1 0.6 545 | 157 251 50 1.01 4400 4900 99 117 1 0.6 806 3236 733 1181 12 5 4 =
85TAC20F 85 | 130 | 54 | 27 1.1 0.6 56.5 | 164 26.0 50 1.04 4200 4700 104 122 1 0.6 829 3348 758 1225 12 5 4
90TAC20F 90 | 140 | 60 | 30 1.5 1 73.0 | 213 34.5 50 1.39 3900 4300 110 131 1.5 1 847 3428 778 1254 12 5 4
95TAC20F 95 | 145 | 60 | 30 1.5 1 74.0 | 222 36.0 50 1.45 3 800 4200 115 136 1.5 1 872 3548 805 1301 12 5 4
100TAC29F 100 | 140 | 48 | 24 1.1 0.6 515 | 171 26.8 50 0.917 3 800 4200 117 134 1 0.6 931 3839 871 1418 10 4 4
100TAC20F 100 | 150 | 60 | 30 1.5 1 75.0 | 231 37.0 50 1.47 3600 4000 120 141 1.5 1 897 3 667 833 1348 12 5 4 o
105TAC20F 105 | 160 | 66 | 33 | 2 1 85.0 | 265 42.5 50 1.96 3400 3 800 127 150 2 1 925 3 802 864 1400 12 6 4
110TAC29F 110 | 150 | 48 | 24 1.1 0.6 53.0 | 187 290.2 50 0.996 3500 3 800 127 144 1 0.6 996 4157 944 1543 10 4 4
110TAC20F 110 (170 | 72 | 36 | 2 1 96.0 | 300 46.0 50 2.45 3200 3 600 134 158 2 1 952 3933 894 1451 14 6 4
120TAC29F 120 | 165 | 54 | 27 | 2 1 62.0 | 223 35.0 50 1.39 3200 3 500 139 157 2 1 1036 4 351 989 1619 10 5 4
120TAC20F 120 (180 | 72 | 36 | 2 1 98.5 | 325 49.0 50 2.63 3 000 3 300 144 168 2 1 1005 4189 954 1551 14 6 4
130TAC29F 130 | 180 | 60 | 30 1.5 1 745 | 276 43.5 50 1.89 2900 3200 150 170 1.5 1 1102 4 666 1062 1741 10 5 4
130TAC20F 130 | 200 | 84 | 42 2 1 125 395 61.5 50 3.96 2700 3000 160 187 2 1 956 3946 898 1453 14 6 4
() For permissible axial load, please refer to Page 199. For additional information:
(%) For application of limiting speeds, please refer to Page 216. Limiting speeds listed on this page are based on a DB arrangement with extra light @ Dynamic equivalent load«« -+ ++ P191
preload (EL). Adjust the limiting speed to 85% of the figure shown when a light preload (L) has been selected. @ Static equivalent load - cc e e P198

® Recommended Grease Quantities* - P257
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3. Angular Contact Thrust Ball Bearings Coandh |

Bore Diameter 140-320mm

Double-Direction Angular Contact Thrust Ball Bearings T

(NSKTAC D Series) €,

r
®D q.jd ®d,
Boundary Dimensions Basic Load Ratings | Permissible | B Limiting $peeds ©) Abutment and Fillet Dimensions Preload Axial rigidity
NBueggr;?S (mm) : - . (kN) - LQ;((ijal(z) angle (ko) (min) (mm) - - N) (N/um)
d |D()| T c (min) | (min) (Dyna?nic) (St;t‘?c) (kN) (Degree) | (Reference)|  Grease QOil da Da (maax_) (m;’x.) C6 C7 cs C6 c7 cs8

140TAC20X+L 140 | 210 | 84 | 42 | 2 1 145 525 325 60 8.67 2600 2900 167 198 2 1 925 3675 9343 1194 1898 2603
150TAC29D+L 150 | 210 | 72 | 36 | 2 1 116 465 290 60 6.18 2500 2800 172 200 2 1 196 4116 7 085 775 2152 2 587 g
150TAC20X+L 150 | 225 | 90 | 45 | 2.1 1.1 171 620 382 60 10.6 2400 2700 178 213 2 1 934 4725 9 467 1210 2 086 2639 %
160TAC29D+L 160 | 220 | 72 | 36 | 2 1 118 490 307 60 6.45 2400 2700 182 210 2 1 196 4 309 7 432 803 2 263 2722 g
160TAC20X+L 160 | 240 | 96 | 48 | 2.1 1.1 185 685 424 60 12.9 2300 2500 191 228 2 1 1277 4 837 11 088 1368 2140 2833 %
170TAC29D+L 170 | 230 | 72 | 36 | 2 1 120 520 324 60 7.35 2300 2500 192 219 2 1 196 4502 7780 830 2 374 2 857 :g
170TAC20X+L 170 | 260 | 108 | 54 | 2.1 1.1 217 810 497 60 17.6 2100 2400 206 245 2 1 2078 6745 13736 1650 2 451 3119 =
180TAC29D+L 180 | 250 | 84 | 42 | 2 1 158 655 405 60 9.99 2100 2 400 207 238 2 1 1063 4 409 9795 1439 2319 3038
180TAC20X+L 180 | 280 | 120 | 60 | 2.1 1.1 280 1020 634 60 23.1 2000 2200 220 264 2 1 2982 6811 15473 1876 2476 3268
190TAC29D+L 190 | 260 | 84 | 42 | 2 1 161 695 428 60 11.0 2000 2300 217 247 2 1 1102 4617 10 284 1508 2 439 3198
190TAC20D+L 190 | 290 | 120 | 60 | 2.1 1.1 285 1060 659 60 24.4 1900 2100 230 274 2 1 3074 7 039 18 620 1941 2 565 3 564
200TAC29D+L 200 | 280 | 96 | 48 | 21 1.1 204 855 531 60 15.7 1900 2100 230 267 2 1 1098 4 597 11 866 1502 2427 3344 @
200TAC20D+L 200 | 310 | 132 | 66 | 2.1 1.1 315 1180 736 60 29.6 1800 2000 245 291 2 1 3083 7714 18 677 1947 2650 3575
220TAC29D+L 220 [ 300 | 96 | 48 | 21 1.1 210 930 577 60 17.0 1800 2 000 250 287 2 1 1160 4933 12 790 1613 2 621 3616
220TAC20D+L 220 | 340 | 144 | 72 | 21 1.1 360 1390 856 60 39.1 1600 1800 272 320 2 1 3247 4 331 19 791 2 063 2273 3794
240TAC29D+L 240 | 320 | 96 | 48 | 21 1.1 213 980 608 60 17.0 1700 1800 270 307 2 1 1202 5156 13 405 1688 2750 3798
240TAC20D+L 240 | 360 | 144 | 72 | 3 1.1 360 1450 893 60 42.2 1500 1700 290 341 25 1 3345 9161 20 465 2133 2993 3927
260TAC29D+L 260 | 360 | 120 | 60 | 2.1 1.1 315 1390 858 60 30.3 1500 1700 300 344 2 1 1193 8 859 13 254 1671 3274 3750
260TAC20D+L 260 | 400 | 164 | 82 | 4 1.5 440 1890 | 1170 60 64.5 1400 1600 316 375 3 1.5 4232 8420 22 437 2 461 3101 4315
280TAC29D+L 280 | 380 | 120 | 60 | 2.1 1.1 320 1470 909 60 31.3 1400 1600 320 364 2 1 1239 9313 13 947 1754 3 451 3 954
300TAC29D+L 300 | 420 | 144 | 72 | 3 1.1 395 1810 | 1120 60 50.4 1200 1400 348 399 25 1 1717 9403 16 124 1970 3485 4179
320TAC29D+L 320 | 440 | 144 | 72 | 3 1.1 405 1920 | 1180 60 53.2 1100 1300 368 419 25 1 1789 9885 20 384 2071 3673 46 89

(") Outer diameter tolerance is 6. For additional information:

(%) For permissible axial load, please refer to Page 199. @ Dynamic equivalent load«««««« -« P191

(°®) For application of limiting speeds, please refer to Page 216. Limiting speeds listed on this page are based on an extra light preload (C6). @ Static equivalent load +++ -+ - P198
Adjust the limiting speed to 85% of the figure shown when a light preload (C7) has been selected. @ Recommended Grease Quantities - P257

140 NSK NSK | 141



4. Ball Screw Support Bearings
Part4

For High-Rigidity Applications

NSKTAC C Series

Ball Screw Support Bearings

NSKHPS Angular Contact Thrust Ball Bearings for Ball Screw Support---144-153

For High-Load Drive Applications
Features

NSKTAC 03 Series Numbering System

Bearing Tables

For High-Rigidity Applications
NSKTAC C Series

For High-Load Drive Applications
NSKTAC 083 Series

Double-Row Bearings

Double-Row Bearings ,
BSBD Series
154-155

BSBD Series Units for Ball SCrew SUpport -----==+++ssseeeeeesmmmmmnannness

Features

£
o
o
o
=
@
@
o

Numbering System
Support Unit Tables

Units for Ball Screw Support
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4. Ball Screw Support Bearings

\ Part4 \

NSKHPS Angular Contact Thrust Ball Bearings for Ball Screw Support

Features
NSKHPS:Reliability has been improved by focusing on material cleanliness, which has the biggest impact on bearing life, by
employing NSK’s proprietary material evaluation technology. The dynamic load rating has been improved by 5% compared with

that of conventional bearings.

The NSKTAC C Series features high axial rigidity and is suitable for machine tool feeding mechanisms, while the NSKTAC 03
Series with its high axial load capacity is well suited for the support of large ball screws in high-load drive applications such as
electric injection molding machines. With these series users can achieve much lower torque and higher accuracy than with roller

bearings.

NSKTAC C Angular Contact Thrust Ball Bearings for Ball Screw Support in High-Rigidity Applications

A larger number of balls and a 60° contact angle provide high axial rigidity and make these bearings ideally suited for machine
tool feeding mechanisms.

The “DDG” seals used for the sealed bearings of this series are light-contact seals for high-speed capability; a strong sealing
effect is achieved by a labyrinth between the seal lip and the seal groove of the inner ring. This ensures that no foreign particles
can get into the bearing and no grease can leak out, thus helping to keep the surrounding area clean. Some bearings from this
series are also available as non-contact sealed bearings for even lower torque and lower heat generation.

For ease of handling and increased efficiency, NSKTAC C bearings come prepacked with “WPH” grease that resists high
temperatures and is less likely to soften and leak.

NSKTAC 03 Angular Contact Thrust Ball Bearings for Ball Screw Support in High-Load Drive Applications
Optimized internal design has led to a higher limiting axial load. The number of rows may be reduced, contributing to smaller
sized devices. We also offer bearings with special bore diameters. That way, bearings with higher load capacity may be employed
without any need to modify the shaft diameter, allowing for more compact screw shaft ends.
For the validity of this series for industries except Injection molding machines and machine tools, please ask NSK.

I P \ \
____________ . ),//”//
60TAC120C 60TACO3D TAC60-3 80TACO3D
(NSK TAC C) (NSK TAC 03) (NSK TAC 03 with (NSK TAC 03)
special bore diameter)
For high-rigidity applications For high-load drive applications

144 NSK

Numbering System of NSKHPS Angular Contact Thrust Ball Bearings for Ball Screw Support
(for High-Rigidity Applications)

Bearing number example: ‘SOH TAC H62 ‘ ‘SUH H HPN7C‘

Nominal bore diameter Accuracy
Bearing type Preload
Nominal outer diameter Arrangement
Internal design Seal

Reference pages

30 Nominal bore diameter ~ Bore diameter (mm) 146-147
TAC Bearing type  Angular contact thrust ball bearing 28,144
62 Nominal outer diameter ~ Outer diameter (mm) 146-147
C Internal design  Contact angle 60° =
Seal No symbol: Open type DDG: Contact rubber seal V1V: Non-contact rubber seal 144
SU Arrangement  SU: Universal arrangement (single-row) 200-205
H Preload H: Heavy preload (standard in the HPS Series) 146-147
PN7C Accuracy PN7C: NES Class 7C (axial runout equivalent to P2) 229
€
3
Numbering System of NSKHPS Angular Contact Thrust Ball Bearings for Ball Screw Support g
(for High-Load Drive Applications) 8
@
Bearing number example: 60| TAC ||03|| D || T85 ||SU| M || PN5D |
Nominal bore diameter [ Accuracy
Bearing type Preload
Dimension series Arrangement
Internal design Cage

Reference pages

60 Nominal bore diameter ~ Bore diameter (mm) 148-149
TAC Bearing type  Angular contact thrust ball bearing 30, 144
03 Dimension series  02: 02 Series 03: 03 Series 144
D Internal design  Contact angle 55° =

T85 Cage T85: Polyamide cage M:Brass Cage =
SuU Arrangement  SU: Universal arrangement (single-row) 200-205
M Preload M: Medium preload EL: Extra light preload 148-149

PN5D Accuracy PN5D: Standard accuracy (equivalent to ISO Class 5) 229

NSKHPS is not applicable for TAC160-3 and 180TACO3D.
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4. Ball Screw Support Bearings

\ Part4 \

Bore Diameter 15-60Q mm

for High-Rigidity

Calculation of preload, axial rigidity and starting
torque for bearing arrangements
Multiply by factors in table B.

Table DFD DFF DFT
B VIS | ORID | RETD
DBD DBB DBT
DO | GIAQ | BT
Preload factor 1.36 2.00 1.57
T Axial rigidity 1.49 2.00 1.89
®db Starting torque 1.35 2.00 1.55

Preload (DB and DF | Axial Rigidity (DB and DF | Starting Torque (DB and DF | Basic dynamic load rating Ca by Limiting axial load
Arrangement) (N) Arrangement) (N/Um)  |Arrangement) (‘) (N-m) (reference)| number of rows sustaining Fa |by number of rows sustaining Fa (%)
H H H 1 row 2 rows 3 rows 1row 2 rows 3 rows
(kN) (kN) (kN) (kN) (kN) (KN)

1450 630 0.09 23.0 37.5 49.5 26.6 53.0 79.5
1450 630 0.09 23.0 37.5 49.5 26.6 53.0 79.5
1450 630 0.09 23.0 37.5 49.5 26.6 53.0 79.5
2280 850 0.15 29.9 48.5 64.5 40.5 81.5 122
2400 890 0.16 30.5 50.0 66.0 43.0 86.0 129
2750 1030 0.18 32.5 53.0 70.5 50.0 100 150
2 860 1080 0.19 33.5 54.0 72.0 52.0 104 157
3450 1150 0.29 62.0 101 134 89.5 179 269
3100 1170 0.20 34.5 56.0 74.5 57.0 114 170 'g
4 440 1340 0.40 64.5 105 140 99.0 198 298 §
4 650 1410 0.42 66.0 107 142 104 208 310 g
4 650 1410 0.42 66.0 107 142 104 208 310 o
5450 1660 0.49 70.5 115 153 123 246 370
5450 1660 0.49 70.5 115 153 123 246 370

B B
r r r r
oD r r r @D r1 r1 T
od od
| |
Open type Sealed type DDG
(Open type)
Boundary Dimensions Abutment and Fillet Dimensions  |Recommended Limiting Speeds (%)
Bearing (mm) (mm) Grease | Sorect (min”) fomy
Numbers d D B (m?n.) (mr;n_) (mDa';_) (nﬂ; ) (mDaax.) (n:iitr:.) Qu@it;es (degree) | Grease oil (approx.)
15TAC47C 15 47 | 15 1 0.6 42 | 19.5 41 19.5 2.2 60 6 900 9200 0.146
17TAC47C 17 47 | 15 1 0.6 42 | 23 41 23 2.2 60 6 900 9200 0.140
20TAC47C 20 47 | 15 1 0.6 42 | 25 41 25 2.2 60 6 900 9200 0.135
25TAC62C 25 62 | 15 1 0.6 57 | 31 56 | 31 3.0 60 5200 6 900 0.252
30TAC62C 30 62 | 15 1 0.6 57 | 36 56 | 36 3.2 60 4900 6 400 0.224
35TAC72C 35 72 | 15 1 0.6 67 | 42 66 | 42 3.8 60 4100 5 800 0.310
40TAC72C 40 72 | 15 1 0.6 67 | 47 66 | 47 3.9 60 4100 5500 0.275
40TAC90C 40 90 | 20 1 0.6 85 | 48 84 | 48 8.8 60 3 500 4 600 0.674
45TAC75C 45 75 | 15 1 0.6 68 | 54 67 | 54 4.2 60 3700 4900 0.270
45TAC100C 45 | 100 | 20 1 0.6 93 | 55 92 | 55 9.7 60 3 000 4100 0.842
50TAC100C 50 | 100 | 20 1 0.6 92 | 60 91 60 10.2 60 3 000 3900 0.778
55TAC100C 55 | 100 | 20 1 0.6 92 | 63 91 63 10.2 60 3 000 3900 0.714
55TAC120C 55 | 120 | 20 1 06 | 112 | 63 111 63 12 60 2500 3 500 1.23
60TAC120C 60 | 120 | 20 1 06 | 112 | 70 111 70 12 60 2500 3 500 1.16
(Sealed type)
Boundary Dimensions Abutment and Fillet Dimensions Limiting Speeds (3
Bearing (mm) (mm) C:r?;?: t (min”) '\(/Ilfgs )S
Numbers (") d D B r n Dy qa Da c{b (degree) Grease (approx.)
(min.) | (min.) | (max.) | (min.) | (max.) | (min.)
*15TAC47CDDG 15 47 | 15 1 0.6 42 19.5 41 19.5 60 6 900 0.146
*17TAC47CDDG 17 47 | 15 1 0.6 42 22 41 22 60 6 900 0.140
*20TAC47CDDG 20 47 | 15 1 0.6 42 25 41 25 60 6 900 0.135
*25TAC62CDDG 25 62 | 15 1 0.6 57 30 56 30 60 5200 0.252
30TAC62CDDG 30 62 | 15 1 0.6 57 36 56 36 60 4900 0.224
35TAC72CDDG 35 72 | 15 1 0.6 67 41 66 41 60 4100 0.310
40TAC72CDDG 40 72 | 15 1 0.6 67 46 66 46 60 4100 0.275
40TAC90CDDG 40 90 | 20 1 0.6 85 47 84 47 60 3 500 0.674
45TAC100CDDG 45 | 100 | 20 1 0.6 93 54 92 54 60 3000 0.842
50TAC100CDDG 50 | 100 | 20 1 0.6 92 59 91 59 60 3 000 0.778
55TAC100CDDG 55 | 100 | 20 1 0.6 92 63 91 63 60 3000 0.714

') An asterisk (*) indicates bearings that are also available as non-contact sealed bearings.
2) Limiting speeds are based on high preload (H). The values shown are valid for all types of bearing arrangement.

) The starting torque values in the table apply to grease lubricated bearings. Contact seal torque is not included. For oil lubricated bearings, multiply by 1.4.

()
()
(%) To calculate permissible axial load, multiply limiting axial load by 0.7.
()
)

(°) Abutment and fillet dimensions are recommendable values for the use of standard Machine tool applications. For heavy load applications, please ask NSK

146 NSK

Preload (DB and DF | Axial Rigidity (DB and DF | Starting Torque (DB and DF | Basic dynamic load rating Ca by Limiting axial load
Arrangement) (N) Arrangement) (N/Um)  |Arrangement) () (N-m) (reference)| number of rows sustaining Fa |by number of rows sustaining Fa (%)
H H H 1 row 2 rows 3 rows 1 row 2 rows 3 rows O
(kN) (kN) (kN) (kN) (kN) (kN)
1450 630 0.09 23.0 37.5 49.5 26.6 53.0 79.5
1450 630 0.09 23.0 37.5 49.5 26.6 53.0 79.5
1450 630 0.09 23.0 37.5 49.5 26.6 53.0 79.5
2280 850 0.15 29.9 48.5 64.5 40.5 81.5 122
2400 890 0.16 30.5 50.0 66.0 43.0 86.0 129
2750 1030 0.18 32.5 53.0 70.5 50.0 100 150
2 860 1080 0.19 33.5 54.0 72.0 52.0 104 157
3450 1150 0.29 62.0 101 134 89.5 179 269
4 440 1340 0.40 64.5 105 140 99.0 198 298
4 650 1410 0.42 66.0 107 142 104 208 310
4 650 1410 0.42 66.0 107 142 104 208 310
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4. Ball Screw Support Bearings

\ Part4 \

Bore Diameter 15-180mm
for High-Load Drive Applications

ﬁj @D2

Calculation of preload, axial rigidity and starting torque for bearing arrangements
Multiply by factors in table B.

Table Number of

¢D¢LF "} oo
M
Boundary Dimensions Reference Dimensions Recommended Limiting Speeds (%)
Bearing ) () o | L om) S
AR d | b | B | " " | & | D | Do | (U (degree) | Grease | Oil | (approx)
(min.) | (min.) (cc/row)

15TAC02D 15| 35| 11 | 06 | 03 19.1 | 245 26 31.9 1 55 12000 | 14800 | 0.047
20TACO3D 20| 52| 15 | 11 | 06 | 27.2| 353 | 37.5| 46.1 2.7 55 8300 | 10300 | 0.155
25TAC02D 25| 52| 156 | 1 0.6 | 30.8| 38.1| 39.6| 47.3 3 55 7700 | 9700 | 0.137
TAC35-3 35| 90| 23 | 15 | 1 504 | 642 | 67.1| 81.7 14 55 4600 | 6000 | 0.712
40TACO3D 40 | 90| 23 | 15 | 1 504 | 642 | 67.1| 81.7 14 55 4600 | 5700 | 0.659
TAC40-3 40 | 110 | 27 | 2 1 62 79.1| 82.4 | 100.6 25 55 3700 | 5000 | 1.28
45TACO3D 45 | 100 | 256 | 15 | 1 56.5| 71.7 | 74.7| 90.8 18 55 4100 | 5200 | 0.877
TAC45-3 45 | 110 | 27 | 2 1 62 79.1| 82.4 | 100.6 25 55 3700 | 4800 | 1.21
50TACO3D 50 | 110 | 27 | 2 1 62 79.1| 82.4|100.6 25 55 3700 | 4700 1.14
TAC50-3 50 | 130 | 31 | 2.1 | 1.1 739 | 938 | 98 | 119 40 55 3100 | 4200 | 2.00
55TACO3D 565|120 | 29 | 2 1 68 86.4 | 90.2 | 109.7 32 55 3400 | 4300 1.44
60TACO3D 60 | 130 | 31 | 2.1 | 1.1 739 | 938 | 98 | 119 40 55 3100 | 3900 | 1.80
TAC60-3 60 | 170 | 39 | 2.1 | 1.1 98.5 | 123.6 | 128.7 | 157.5 85 55 2400 | 3300 | 4.47
70TACO3D 70 (150 | 35 | 2.1 | 1.1 86.3 | 108.6 | 113.4 | 137.8 59 55 2700 | 3400 | 267
75TACO3D 75 (160 | 37 | 2.1 | 1.1 92.4 | 116.2 | 121 146.2 67 55 2500 | 3200 | 3.20
80TACO3D 80 | 170 | 39 | 2.1 | 1.1 98.5 | 123.6 | 128.7 | 157.5 85 55 2400 | 3000 | 3.80
TAC80-3 80 | 215 | 47 | 3 1.1 | 124 | 154.9 | 160.4 | 194.5| 156 55 1900 | 2600 | 8.66
100TACO3D 100 | 215 | 47 | 3 1.1 | 124 | 154.9 | 160.4 | 194.5 | 156 55 1900 | 2400 | 7.54
TAC100-3 100 | 260 | 55 | 3 1.1 | 150.5 | 186.9 | 193.4 | 231.7 | 254 55 1500 | 2100 | 14.8
120TACO03D 120 | 260 | 55 | 3 1.1 | 150.5 | 186.9 | 193.4 | 231.7 | 254 55 1500 | 2000 | 13.3
*TAC120-3M 120 | 300 | 62 | 4 1.5 | 170.8 | 215.3 | 224.1 | 265.7 | 336 55 1300 | 1800 | 24.5
*140TACO3DM 140 | 300 | 62 | 4 1.5 | 170.8 | 215.3 | 224.1 | 265.7 | 336 55 1300 | 1700 | 22.5
*TAC140-3M 140 | 340 | 68 | 4 1.5 | 197.5| 246.2 | 254.3 | 298.8 | 442 55 1200 | 1600 | 34.5
*160TACO3DM 160 | 340 | 68 | 4 1.5 | 197.5 | 246.2 | 254.3 | 298.8 | 442 55 1200 | 1500 | 32.0
*TAC160-3M 160 | 380 | 75 | 4 1.5 | 221.1 | 275.6 | 284.9 | 334.9 | 624 55 1000 | 1400 | 46.8
*180TACO3DM 180 [ 380 | 75 | 4 1.5 | 221.1 | 275.6 | 284.9 | 334.9 | 624 55 1000 | 1400 | 43.7

') An asterisk (*) indicates bearings that are also available equipped with screw holes for mounting bolts.
?) Limiting speeds are based on the standard preload of each bearing. The values shown are valid for all types of bearing arrangement.

%) The starting torque values in the table apply to grease lubrication.

()
)
(®) Preload values for bearings with a bore diameter of 100mm or more as well as for TAC80-3 are based on EL preload.
()
)

(°) To calculate permissible axial load, multiply limiting axial load by 0.7.
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load-sustaining rows 2 rows 3 rows 4 rows 5 rows
DFD DFF DFT DFFD DFFF DFTD DFFT DFTT
VI QI RO | QRITD | SARITY | RFTIT |\ QRQITB S| QBB
DBD DBB DBT DBBD DBBB DBTD DBBT DBTT
DI |BPON | GO | SOICR | STIOVR | SFTIQ |\ FSIFOR|FSSTTQ
Preload factor 1.36 2.00 1.57 242 3.00 1.72 272 1.83
Axial rigidity 1.49 2.00 1.89 2.51 3.00 2.24 297 257
Starting torque 1.35 2.00 1.55 241 3.00 1.68 2.71 1.77
Preload (%) Axial Rigidity () |Starting Torque () Basic dynamic load rating Ca by Limiting axial load
(DB and DF (DB and DF (DB and DF number of rows sustaining Fa by number of rows sustaining Fa (°)
Arrangement) | Arrangement) Arrangement) | {row | 2rows | 3rows | 4rows | 5rows | 1row | 2rows | 3rows | 4 rows | 5 rows
(N) (N/um) (N-m) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN)
400 290 0.017 21.0 34.0 45.0 55.5 64.5 18.6 37.5 56.0 74.5 93.0
830 430 0.026 42.5 69.5 92.0| 113 132 38.5 77.0| 116 154 193
690 430 0.036 37.0 60.0 79.5 97.5| 114 36.0 72.5| 109 145 181
2 500 780 0.26 113 184 244 299 350 118 235 355 470 590
2 500 780 0.26 113 184 244 299 350 118 235 355 470 590
3900 970 0.50 166 270 360 440 515 181 360 540 720 905
2 800 830 0.31 133 216 287 350 410 142 283 425 565 710
3900 970 0.50 166 270 360 440 515 181 360 540 720 905 ko
[
3900 970 0.50 166 270 360 440 515 181 360 540 720 905 %
=
5200 1120 0.78 218 355 470 575 670 242 485 725 965 (1210 g
4280 1060 0.68 190 310 410 500 585 210 420 630 840 (1050 E
5200 1120 0.78 218 355 470 575 670 242 485 725 965 (1210
8 050 1400 1.5 305 495 660 805 940 390 775 1170 (1550 |1940
6 400 1250 1.1 262 425 565 690 810 305 615 920 |1230 |1530
7 230 1330 1.3 283 460 610 750 875 345 690 1040 (1380 |1730
8 050 1400 1.5 305 495 660 805 940 390 775 1170 (1550 |1940
1240 880 0.15 420 685 910 (1110 |1 300 510 (1020 (1530 |2040 |2550
1240 880 0.15 420 685 910 (1110 |1 300 510 (1020 (1530 |2040 |2550
1620 1050 0.21 520 850 |1130 |1380 (1610 680 (1360 (2040 |2720 |3400
1620 1050 0.21 520 850 |1130 |1380 |1610 680 [1360 (2040 (2720 |3400
1710 1130 0.24 640 |1040 |1380 |1680 |1970 794 11590 (2380 (3200 |3950
1710 1130 0.24 640 (1040 (1380 (1680 (1970 794 1590 (2380 (3200 |3950
1850 1240 0.27 725 |1180 |1570 |1920 |2240 |1040 |2080 (3100 (4150 |5200
1850 1240 0.27 725 |1180 |1570 |[1920 |2240 |1040 |2080 (3100 |4 150 |5200
1940 1310 0.30 815 |1330 |1760 |2150 |2520 |1360 (2720 |(4100 |5450 |6800
1940 1310 0.30 815 |1330 |1760 |2150 |2520 |1360 (2720 |(4100 |5450 |6 800
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4. Ball Screw Support Bearings e |

NSKHPS™ BSBD Series
NSKHPS BSBD Series

The BSBD Series are double-row bearing units for the support of ball screws that can accurately and quickly position a work Bearin%gg&n&g E m m ‘ DDU ‘ ‘ P2B H DT‘
piece or a spindle unit. .

Bearing type
Features Arrangement

F: Flange type -

The bearings of this series are double-row angular contact thrust ball N: No flange Accuracy Notef 3
bearings with a 60° contact angle and a single outer ring. The specifications Bore diameter Preload PeBisan aceuracy C.IaSS specific t.o t_he
- BSBD Series, indicating the following:
are the same as those of the NSKTAC bearings, both series being optimized Outer diameter Seal type Running accuracy: ISO Class 2
for the support of ball screws in machine tools. All BSBD Series bearings Others: NSK-specific
are equipped with a rubber contact seal and prepacked with high
performance grease. H Seal B Matched DT pairs
Rubber contact seal on both sides. Triple lip structure BSBD bearings are available in matched DT pairs for

H BSN Type % provides high grease sealing performance and dust applications with large external loads or where high rigidity

The BSN series of ball screw support bearings are double-

resistance. and long life are required. l ﬂ H
The mating surfaces of the

2-row bearing set are

row angular contact thrust ball bearings in a back-to-back

arrangement, with a single outer ring. The bearings are -~ |——— —-

prepacked with high performance grease. Lubrication holes controlled for offset, so as - *'*:%i{:{ S o i

allow for relubrication during operation if necessary. The contact seal offers minimized friction and temperature to have no impact on the

preload of each individual
bearing, o (]

. BSF Type Lubrication holes Mating surfaces controlled for offset
The BSF series of bearings is equivalent to the BSN range of bearings, with & Set screws
bolt holes on the outer ring for easy direct mounting. Two lubrication holes —

rise while providing excellent sealing performance.

one in the outer surface and one in the face of the outer ring — allow for

€
o
Q
Q
=]
(7]
n
~
(11]

r r r r ‘/

relubrication during operation if required. If not used, these holes are closed off

with set screws. An extraction groove on the outer surface of the outer ring

aids removal of the bearing.
. . S - - r1 r r1 r @Dy Oda
Note: BSF series bearings are supplied with seal and set screws - S
included. Mounting bolts are not included. Extraction groove Bolt holes oD ¢od| oD ¢d
BSN Type Single product Single product Matched DT pairs
Boundary Dimensions Abutment and Fillet -~ Basic Load |Limiting Asial Limiting Speeds | Starting Torque R dod
Bearing (mm) Dimensions (mm) :r??ec Ratings (kN) | axial |Preload Ri i(lia}t Mass | (Min~") | (N-m) C;%);??eporece )
Numbers d D B r &] Dy da (Deggree) Ca Coa | load () (N) (N%I.lm))/ (ka) Grease H@ (Ng) BSN Type Matched DT pairs
(min.)| (min.) | (min.) | (max.) (Dynamic) | (Static) | (KN) Boundary Dimensions | Abutment and Fillet Basic Load | Limiting i Limiing Speeds | Starting Torque
BSN1242 |12 | 42/ 25| 06|03 | 15 | 33|60 | 185| 24.0| 17.6| 720| 375| 020 | 8000 | 0.038 | 4030 , (mm) Dimensions (mm) | %"t Ratings (kN) | axial | ~X@ | Mass | (min~) | (N-m) | Recommended
Bearing Numbers angle load ( Rigidity K Clamping Force
BSN1545 |15 | 45/ 25 | 06 |03 | 19 | 35|60 | 19.4| 269| 19.4| 675| 400| 0.22 | 7100 | 0.034 | 4050 d | D |28| " | M | Do dapyey Ca | Coa l03d0) | (o) | o0 Hp N)
(min.)| (min.) | (min.) | (max.) (Dynamic) | (Static)| (kN)

BSN1747 | 17 | 47| 25 | 06 | 0.6 | 21 37 |160| 20.3| 29.7| 21.2| 880| 450| 0.23 | 6700 | 0.05 4400
BSN2052 | 20 | 52| 28 | 0.6 | 0.6 | 24 43 |60 | 26.4| 41.0| 29.3|,1885| 650| 0.31 | 5800 | 0.13 7 600
BSN2557 | 25 | 57|28 | 0.6 | 0.6 | 29 48 | 60 | 28.3| 48.0| 34.0|2245| 750 | 0.36 | 5100 | 0.16 8100
BSN3062 | 30 | 62| 28 | 0.6 | 0.6 | 34 53 | 60 | 30.0| 55.5| 385|2625| 850 | 0.40 | 4500 | 0.19 8 600

BSN1747-DT | 17 | 47| 50| 06 | 0.6 | 21 | 37 | 60 | 33.0| 59.5| 42.5 790 | 0.46 6 700 0.10 4 400
BSN2052-DT | 20 | 52| 56| 0.6 | 0.6 | 24 | 43 | 60 | 43.0| 820 | 585 | 1180 | 0.62 5800 0.26 7 600
BSN2557-DT | 26 | 57| 56| 06 | 0.6 | 29 | 48 | 60 | 46.0| 96.0| 68.0 | 1370 | 0.71 5100 0.32 8100
BSN3062-DT |30 | 62| 56| 0.6 | 0.6 | 34 | 53 | 60 | 49.0 | 111 77.0 | 1580 | 0.80 4 500 0.37 8 600

BSN3072 |30 | 72|38 | 0.6 | 0.6 | 35 64 | 60 | 60.5| 94.0| 66.5|/4855| 950 | 0.74 | 3900 | 0.59 11 100 BSN3072-DT | 30 | 72| 76| 06 | 06 | 35 | 64 | 60 | 980|188 | 133 1800 | 147 3900 117 11100
BSN3572 | 35 | 72| 34 | 0.6 | 0.6 | 40 62 | 60 | 42.0| 77.5| 52.0|2630| 900| 0.66 | 3800 | 0.21 13 500 BSN3572-DT | 35 | 72| 68| 06 | 06 | 40 | 62 | 60 | 68.0 155 | 104 1630 | 1.32 3800 0.41 13 500
BSN4075 |40 | 75|34 | 0.6 | 0.6 | 46 67 |60 | 445| 88.0| 58.5|3065|1000| 0.65 | 3500 | 0.24 14100 BSN4075-DT | 40| 75| 68| 06 | 06 | 46 | 67 | 60 | 720176 | 117 1850 | 1.30 3500 0.49 14 100
BSN4090 | 40 | 90| 46 | 0.6 | 0.6 | 46 80 | 60 | 78.5|135 91.0( 7220|1200 | 1.38 | 3100 | 1.02 18 700 BSN4090-DT | 40 | 90| 92| 06 | 06| 46 | 80 | 60 [128 |269 | 182 2300 | 2.76 3100 203 18 700
BSN5090 | 50 | 90| 34 | 0.6 | 0.6 | 56 82 | 60 | 48.0|110 715140201250 | 0.93 | 2800 | 0.33 15 400 BSN5090-DT | 50 | 90| 68| 06 | 06 | 56 | 82 | 60 | 78.0 | 220 143 2330 | 1.86 2800 0.66 15 400
BSN50110 | 50 |110| 54 | 0.6 | 0.6 | 57 98 | 60 [116 |219 | 149 | 7435|1400 | 2.46 | 2500 | 1.06 19100 BSN50110-DT | 50 |110|/108| 0.6 | 06 | 57 | 98 | 60 | 188 |440 | 299 2690 | 4.92 2 500 211 19 100

BSN60110 | 60 (110| 45 | 06 | 0.6 | 68 | 100 | 60 | 86.5|187 |126 |4780|1300| 1.82 | 2400 | 0.50 20 900

() Inner rings can be separable easily. Please push or pull bearings by clamping innerring at mounting and dismounting.
(") Permissible axial load equals 0.7 times of limiting axial load. (*) Abutment and fillet simensionsare recommendable values for the use of standard Machine tool applications. For heavy load applications, please ask NSK
(}) The values indicate starting torque of preloaded bearings, not including seal torque.
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4. Ball Screw Support Bearings

NSKHPS™ BSBD Series
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BSF Type Single product (BSF60145 Only)
Boundary Dimensions Basic Load Ratings Limiting axial Axial Limitingl
NBUGSEZ?S (mm) r - . (kN) . Ioac? 0 Rigidity A?I?gs)s Speeds (min)
d b B (min.) | (min.) (Dynaamic) (St::t?c) kN) (N/um) S
BSF1255 12 55 25 0.6 0.3 18.5 24.0 17.6 375 0.37 8 000
BSF1560 15 60 25 0.6 0.3 19.4 26.9 19.4 400 0.44 7100
BSF1762 17 62 25 0.6 0.6 20.3 29.7 21.2 450 0.46 6 700
BSF2068 20 68 28 0.6 0.6 26.4 41.0 29.3 650 0.61 5800
BSF2575 25 75 28 0.6 0.6 28.3 48.0 34.0 750 0.73 5100
BSF3080 30 80 28 0.6 0.6 30.0 55.5 38.5 850 0.79 4500
BSF30100 30 100 38 0.6 0.6 60.5 94.0 66.5 950 1.71 3900
BSF3590 35 90 34 0.6 0.6 42.0 77.5 52.0 900 1.20 3800
BSF40100 40 100 34 0.6 0.6 44.5 88.0 58.5 1000 1.49 3500
BSF40115 40 115 46 0.6 0.6 78.5 135 91.0 1200 2.56 3100
BSF50115 50 115 34 0.6 0.6 48.0 110 71.5 1250 1.89 23800
BSF50140 50 140 54 0.6 0.6 116 219 149 1400 4.46 2500
BSF60145 60 145 45 0.6 0.6 86.5 187 126 1300 4.06 2400
BSF Type Matched DT pairs
Boundary Dimensions Basic Load Ratings Limiting axial Axial Limitingl
NBuerig,;?S (mm) : - . (kN) . Ioag 0 Rigidity '\?;gs)s Speeds (min-)
d b 2B (min.) | (min.) (Dynaamic) (Staotailc) kN) (N/um) SR
BSF1762-DT 17 62 50 0.6 0.6 33.0 59.5 42.5 790 0.890 6 700
BSF2068-DT 20 68 56 0.6 0.6 43.0 82.0 58.5 1180 1.17 5800
BSF2575-DT 25 75 56 0.6 0.6 46.0 96.0 68.0 1370 1.46 5100
BSF3080-DT 30 80 56 0.6 0.6 49.0 111 77.0 1580 1.58 4500
BSF30100-DT 30 100 76 0.6 0.6 98.0 188 133 1800 3.41 3900
BSF3590-DT 35 90 68 0.6 0.6 68.0 155 104 1630 2.30 3800
BSF40100-DT 40 100 68 0.6 0.6 72.0 176 117 1850 2.88 3500
BSF40115-DT 40 115 92 0.6 0.6 128 269 182 2300 5.12 3100
BSF50115-DT 50 115 68 0.6 0.6 78.0 220 143 2330 3.78 23800
BSF50140-DT 50 140 108 0.6 0.6 188 440 299 2690 8.92 2500

(") Permissible axial load equals 0.7 times of limiting axial load.
To calculate permissible axial load, multiply limiting axial load by 0.7. The values refer to the limiting load of the bearing only, without taking the
mounting bolts into account.

(?) The values indicate starting torque of preloaded bearings, not including seal torque.

(®) Inner rings can be separable easily. Please push or pull bearings by clamping inner ring at mounting and dismounting.
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¢do bLﬂ /
F{eferenc((:n I?T;r)nensmns e Mounting Bolts oreiond Star‘tlr(l'gzl Tr(?r:;]ue ?) g;fg;?r:gep gri ‘i

d | D | U | I b t Bolt Dia. | "Uber ¢ H N)
23.7 | 32.7 42 6.8 17 3 3 x120° I M6 3 720 0.038 4030
26.7 | 35.7 46 6.8 17 3 3 x 120° I M6 3 675 0.034 4 050
28.1 37.7 48 6.8 17 3 3 x120° I M6 3 890 0.05 4 400
326 | 43 53 6.8 19 S 4 x 90° I M6 4 1885 0.13 7 600
37.6 | 48 58 6.8 19 3 4 x 90° I M6 4 2245 0.16 8100
42.6 | 53 63 6.8 19 3 6 x 60° I M6 6 2625 0.19 8 600
491 64.4 80 8.8 30 3 8 x 45° I M8 8 4 855 0.59 11 100
53.1 62.2 75 8.8 25 3 4 x 90° I M8 4 2630 0.21 13 500 T
55.1 67.2 80 8.8 25 3 4 x 90° I M8 4 3 065 0.24 14 100 %
63.1 80.1 94 8.8 36 S 12 x 30° I M8 12 7 220 1.02 18 700 ﬁ
70.1 82.2 94 8.8 25 3 6 x 60° I M8 6 4 020 0.33 15400 o
78.1 97.5 113 11 45 S 12 x 30° I M10 12 7 435 1.06 19100
83.1 99.3 120 8.8 35 3 8 x 45° I M8 8 4780 0.50 20900

Referenc(; IrDTi1r)nensions Mounting Bolts S’(ar’fir(llgil Tr?r:()lue ?) Recommended
Type ‘ Number of Clamping Force _
d D J do ! b t Bolt Dia. Bolts H N)

28.1 37.7 48 6.8 42 3 6 x 60° I M6 5 0.10 4 400

32.6 43 53 6.8 47 3 8 x 45° I M6 7 0.26 7 600

37.6 48 58 6.8 47 3 8 x 45° I M6 7 0.32 8100

42.6 53 63 6.8 47 3 12 x 30° I M6 11 0.37 8 600

491 64.4 80 8.8 68 3 8 x 45° I M8 8 1.17 11100

53.1 62.2 75 8.8 59 3 8 x 45° I M8 7 0.41 13 500

55.1 67.2 80 8.8 59 3 8 x 45° I M8 7 0.49 14100

63.1 80.1 94 8.8 82 3 12 x 30° I M8 12 2.03 18 700

70.1 82.2 94 8.8 59 3 12 x 30° I M8 11 0.66 15400

78.1 97.5 113 11 99 3 12 x 30° I M10 12 2.1 19100
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4. Ball Screw Support Bearings ‘ Ceand |

Ball Screw Support Units

Numbering system of support units

Bearing number

This unit for ball screw support in heavy-load and machine example: ‘WBKH30‘ ‘ DFD|-|31H ‘ 1. Use datum faces A and B to mount the support unit to a
tool applications features NSKTAC C Series high-accuracy, Serial numbers machine base.
high-rigidity angular contact thrust ball bearings. Three types Support unit symbol Bearing arrangement symbol 2. Do not try to disassemble the NSK Support Unit because
of arrangement are available, as shown below. Nominal bearing bore BEBP%?&frg’x;rrf:gm:&t its preload is adjusted with high precision and the
DFF: Quadruple row arrangement components @, ®, ®, @, ® and @ are integrated into a
Features single piece.
@ The dust-resistant unit allows the user to easily design ® @O0 ® Components of support unit 8. The bearings are prepacked with grease.
the support side of the ball screw. i T mﬂ Name of Part Quanties 4. Locknut (8) is designed specifically for ball screws with its
@ Preload-controlled and ready-mounted bearings — \‘ ] © Housing p perpendicularities controlled against the triangular thread of
eliminate the need for on-site mounting of bearings. JamSeaStesy © | Retaining cover ] the screw. Tighten the set screws to prevent loosening of
b :fE 3 OIO 4|4 Angular contact thrust ball the locknut.
S §$ 3% @ bearings for Ball Screw Support 1 set . .
@ | Dust seal 5 The locknut is also available separately. For further
= i - ® |Collar 5 information on angular contact thrust ball bearings for ball
1 L - ® |Preload securing bolt 6or8 screw support (NSKTAC C Series), please refer to Page
- L | —~tE @ |Shim 1 set 144,
: Locknut 1
= = S =» L L
LamSonee? HamSoa8o2es? LamSeaSon Rl sy ®
| X= tap, 4Q-E’deep tap, g"Pdeep
I ;| - (both sides) (both sides)
| = I 5
RS FeT T e P E e AN I T j § = S| = S| = Q
N n TR 5 i FDTE (A , s
] 2 Set screws
£E f | Ly - OH g Q
- . ) ) . m
DF arrangement DFD arrangement DFF arrangement Sectionbiong eé.ﬁirzgl;rg : ” . s(;:;(r:gl‘::;: -
WBK:--DF-31 WBK:--DFD-31H WBK:--DFF-31H Dimension of bearing seat Lock nut Bearing bore d 30 Bearing bore d 235
Basic _— . . Locknut Beari it g
! i i Limitin Axial Startin : - earing seat for unit | | imitin
Support Unit Support Unit Parts (mm) Dynamic | - Ioag 4 | Preload Rigidity Torqug Reference Dimensions [mm] T'%}gﬂ;“@l [mm] Spee dg Mass
Numbers Load Rating IN] [N] INuml | [N-cm] N-em] [min-1] [kgl
d D D D> L L L, A w X Y z d¢* I* v* P* Q* Ca[N] M H Ds L3 (Ref.) d Ls Ls
WBK17DF-31H 17 70 | 106 72| 60 | 32 15 80 | 88 9 |14 85| 45 3 58 | M5 | 10 23000 26600 | 1450 630 14 M17x1.0| 32 37 18 4100 | 17 81| 28 6 900 1.9 \
WBK20DF-31H 20 70 | 106 72| 60 | 32 15 80 | 88 9 |14 85| 45 & 58 | M5 | 10 23000 26 600 | 1450 630 14 M20x1.0| 36 | 40 18 4500 | 20 81| 28 6 900 1.9
WBK25DF-31H 25 85 | 130 90 | 66 | 33 18 | 100 | 110 | 11 | 17.5 | 11 57 4 70 | M6 | 12 29900 40500 | 2280 850 21 M25x1.5| 41 45 | 20 8500 | 25 89 | 26 5200 3.1
WBK25DFD-31H 25 85 | 130 90 | 81 48 18 | 100 | 110 | 11 | 17.5 | 11 57 4 70 | M6 | 12 48 500 81500 | 3100 1250 28 M25x1.5| 41 45 | 20 8500 | 25 89 | 26 5200 3.4
WBK30DF-31H 30 85 | 130 90 | 66 | 33 18 | 100 | 110 | 11 | 17.5 | 11 57 4 70 | M6 | 12 30 500 43000 | 2400 890 23 M30x1.5| 46 | 50 | 20 | 10100 | 30 89 | 26 4900 3.0
WBK30DFD-31H 30 85 | 130 90 | 81 48 18 | 100 | 110 | 11 | 17.5 | 11 57 4 70 | M6 | 12 50 000 86 000 | 3260 1310 30 M30x1.5| 46 | 50 | 20 | 10100 | 30 89 | 26 4900 3.3
WBK35DF-31H 35 95 | 142 | 102 | 66 | 33 18 | 106 | 121 | 11 | 17.5 | 11 69 4 80 | M6 | 12 32 500 50000 | 2750 1030 27 M35x1.5| 50 | 55 | 22 | 13800 | 35 92 | 30 4100 3.4
WBK35DFD-31H 35 95 | 142 | 102 | 81 48 18 | 106 | 121 | 11 | 17.5 | 11 69 4 80 | M6 | 12 53 000 | 100 000 | 3740 1500 34 M35x1.5| 50 | 55 | 22 | 13800 | 35 | 107 | 30 4100 4.3
WBK35DFF-31H 35 95 | 142 | 102 | 96 | 48 18 | 106 | 121 | 11 | 17.5 | 11 69 4 80 | M6 | 12 53 000 | 100 000 | 5490 2 060 43 M35x1.5| 50 | 55 | 22 | 183800 | 35 | 122 | 30 4100 5.0
WBK40DF-31H 40 95 | 142 | 102 | 66 | 33 18 | 106 | 121 | 11 | 17.5 | 11 69 4 80 | M6 | 12 33500 52 000 | 2860 1080 28 M40x1.5| 55 60 | 22 | 15500 | 40 92 | 30 4100 3.6
WBK40DFD-31H 40 95 | 142 | 102 | 81 48 18 | 106 | 121 | 11 | 17.5 | 11 69 4 80 | M6 | 12 54 000 | 104 000 | 3900 1590 36 M40x1.5| 55 60 | 22 | 15500 | 40 | 107 | 30 4100 4.2
WBK40DFF-31H 40 95 | 142 | 102 | 96 | 48 18 | 106 | 121 | 11 | 17.5 | 11 69 4 80 | M6 | 12 54 000 | 104000 | 5730 2150 46 M40x1.5| 55 60 | 22 | 15500 | 40 | 122 | 30 4100 4.7
(") Rigidity: Rigidity values in the table are theoretical values calculated from elastic displacement between grooves and steel balls. (*) Dimensions marked with * : The spigot and screw parts marked with * are used for mounting a seal unit for the NSK standard hollow ball screw shaft
(%) Starting torque: The values indicate starting torque of preloaded bearings, not including seal torque. as well as for mounting a dust cover and damper.
(%) Tolerance of shaft outer diameter at bearing seat; h5 Class is recommended for the shaft outer diameter at the support unit’s bearing seat. (°) As bearings are prepacked with grease, the unit can be used immediately as is.

(°) To calculate permissible axial load, multiply limiting axial load by 0.7.
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5. Tapered Roller Bearings

Part4

Tapered Roller Bearings

Tapered roller bearings

Tapered Ro"er Bearlngs ....................................... '158_1 61
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5. Tapered Roller Bearings Ced

Tapered Roller Bearings

Design, Types and Features Numbering System of Tapered Roller Bearings
Tapered roller bearings are designed so that the apices of the
cones formed by the raceways of the cone and cup and the

conical rollers all coincide at one point on the central axis of the Bearing number example: | HR E m E
bearing. When a radial load is imposed, an axial force also

occurs; therefore, it is necessary to use two bearings in : A - NSK symbol Accuracy symbol
opposition or some other multiple arrangement. Contact angle Bearing type symbol Internal design symbol
The suffix J after the basic number of some high load capacity Dimension series symbol Bore number
bearings (HR series) indicates that the cup back face raceway diameter, cup width, and contact angle conform to ISO
specifications. Therefore, the cone assembly and cup of bearings with the same basic number suffixed with J are internationally
interchangeable.
Design and Features of Combinations of Tapered Roller Bearings
Figure Arrangement Examples of Bearing No. Features
HR NSK symbol  HR: High load capacity
| | spacers. The cones, cups and spacers are marked 3 Bearing type  3: Tapered roller bearing
with serial numbers as well as symbols for matching.
@ Face-to-face HR32920JDF+KR Componentslwith the same serial number need to be
assembled with regard to these matching symbols. 29 Dimension series  20: 20 Series  29: 29 Series
Dimensions Related to Mounting 20 Bore number Bearing bore = Bore number x5 (mm)
The dimensions related to mounting tapered roller bearings are listed in the bearing tables. Since the cages protrude from the
ring faces of tapered roller bearings, please use care when designing shafts and housings. J T X: Bearing boundary dimensions conform to ISO specifications (20 Series)

When heavy axial loads are imposed, the shaft shoulder dimensions and strength must be sufficient to support the cone rib. J: Cup back face raceway diameter, cup width, and contact angle conform to ISO specifications

Permissible Misalignment P5 Accuracy  P5:1SO Class 5, P4: 1SO Class 4

The permissible misalignment angle for tapered roller bearings is approximately 0.0009 radian (3").

Limiting Speeds
The limiting speeds listed in the bearing tables should be adjusted depending on the bearing load conditions. For more details,
please contact NSK.
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5. Tapered Roller Bearings | pat4 | | | |

Bore Diameter 100-360 mm . Dynamic Equivalent Load

Single-Row Tapered Roller Bearings C P;:;:ZE FFSe
r e X Y X Y
ﬂ 1 o | 04 | v

( " Static Equivalent Load

@D 7 T Po=0.5F+YoFa
When Fy >0.5F+YoFa,
B \ od use Po=F
a __A___ | The values of e, Yiand Yp given in the
table below.

Bearing Boundar{mﬂTenswns Basic Lc();ﬂ)Ratlngs Lolzafge(c:i\:]eier ,\?;gs)s leltznmg?ns_%eeds Constant el Load Factore st gl il Bimee e (]

Numbers d D T B c C°”re (n‘ﬂn.)c up (Dygmic) (Stca(;fic) (n';m) (approx.) | Grease | Ol ° v; Yo (nﬁ;.) (mc;k;.) (max) - (min) (rﬁﬁ ) (ni; ) (ni;.) ra I(j?nifx.) rjfaﬁ;(.)
HR32020XJ 100 150 32 32 24 2 1.5 176 294 32.5 1.95 | 2200 3 000 0.46 1.3 0.72 112 109 141 136 144 6 8 2 1.5
HR32920J 100 140 25 25 20 1.5 1.5 117 205 24.2 1.18 | 2200 3200 0.33 1.8 1.0 111 109 132 132 134 5 5 1.5 1.5
HR32021XJ 105 160 35 35 26 2.5 2 204 340 34.3 2.48 | 2000 2 800 0.44 1.4 0.74 120 115 150 144 154 6 9 2 2
HR32921J 105 145 25 25 20 1.5 1.5 119 212 25.3 1.23 | 2200 3 000 0.34 1.8 0.96 116 114 137 137 140 5 5 1.5 1.5
HR32022XJ 110 | 170 | 38 38 29 25 2 236 390 35.9 3.09 | 2000 | 2600 0.43 1.4 0.77 125 121 160 153 163 7 9 2 2
HR32922J 110 150 25 25 20 1.5 1.5 123 224 26.5 1.29 | 2200 2 800 0.36 1.7 0.93 121 119 142 142 145 5 5 1.5 1.5
HR32024XJ 120 | 180 | 38 38 29 2.5 2 242 405 39.7 3.27 | 1800 | 2400 0.46 1.3 0.72 135 131 170 162 173 7 9 2 2
HR32924J 120 | 165 | 29 29 23 1.5 1.5 161 291 29.2 1.8 1900 | 2600 0.35 1.7 0.95 131 129 156 155 160 6 6 1.5 1.5
HR32026XJ 130 | 200 | 45 45 34 2.5 2 320 535 43.9 5.06 | 1600 | 2200 0.43 1.4 0.76 145 144 190 179 192 8 11 2 2
HR32028XJ 140 | 210 | 45 45 34 2.5 2 325 555 46.6 5.32 | 1600 | 2200 0.46 1.3 0.72 155 152 200 189 202 8 11 2 2
HR32928J 140 190 32 32 25 2 1.5 206 390 33.6 2.64 | 1700 2200 0.36 1.7 0.92 152 150 180 178 184 6 7 2 1.5
HR32030XJ 150 | 225 48 48 36 3 25 375 650 49.8 6.6 1400 2 000 0.46 1.3 0.72 168 164 213 202 216 8 12 2.5 2
HR32032XJ 160 240 51 51 38 3 25 425 750 53.0 7.93 | 1300 1800 0.46 1.3 0.72 178 175 228 216 231 8 13 25 2
HR32932J 160 | 220 38 38 30 2.5 2 296 570 38.7 4.32 | 1400 1900 0.35 1.7 0.95 175 173 208 206 212 7 8 2 2
HR32034XJ 170 260 57 57 43 3 25 505 890 56.6 10.6 1200 1700 0.44 1.4 0.74 188 187 248 232 249 10 14 2.5 2
HR32934J 170 | 230 38 38 30 2.5 2 294 560 41.7 4.44 | 1400 1800 0.38 1.6 0.86 185 180 218 215 222 7 8 2 2
HR32036XJ 180 280 64 64 48 3 25 640 1130 60.4 14.3 1200 1600 0.42 1.4 0.78 198 199 268 248 267 10 16 2.5 2 "
HR32936J 180 | 250 | 45 45 34 25 2 350 685 53.9 6.56 | 1300 | 1700 0.48 1.3 0.69 195 192 240 227 241 8 11 2 2 2
HR32038XJ 190 290 64 64 48 3 2.5 650 1170 63.4 14.9 1100 1500 0.44 1.4 0.75 208 209 278 258 279 10 16 2.5 2 E
HR32938J 190 | 260 | 45 45 34 25 2 365 715 55.3 6.83 | 1200 | 1600 0.48 1.3 0.69 205 201 250 237 251 8 11 2 2 f
HR32040XJ 200 310 70 70 53 3 2.5 760 1370 67.4 18.9 1000 1400 0.43 1.4 0.77 218 221 298 277 297 11 17 2.5 2 %
HR32940J 200 | 280 | 51 51 39 3 2.5 480 935 54.2 9.65 | 1100 | 1500 0.39 1.5 0.84 218 216 268 258 271 9 12 2.5 2 -;
HR32044XJ 220 340 76 76 57 4 3 885 1610 73.6 24.4 950 1300 0.43 1.4 0.77 241 244 326 303 326 12 19 3 2.5 g
HR32944J 220 | 300 | 51 51 39 3 2.5 490 990 59.2 10.3 1000 | 1400 0.43 1.4 0.78 238 235 288 278 293 9 12 2.5 2 E'
HR32048XJ 240 | 360 | 76 76 57 4 3 920 | 1730 79.1 26.2 850 | 1200 0.46 1.3 0.72 261 262 346 321 346 12 19 3 2.5
HR32948J 240 | 320 | 51 51 39 3 2.5 500 | 1040 65.1 11.1 950 | 1300 0.46 1.3 0.72 258 255 308 297 314 9 12 2.5 2
HR32052XJ 260 | 400 | 87 87 65 5 4 1160 | 2160 86.3 38.5 800 | 1100 0.43 1.4 0.76 287 287 382 357 383 14 22 4 3
HR32952J 260 | 360 | 63.5| 63.5| 48 3 2.5 730 | 1450 69.8 18.6 850 | 1100 0.41 1.5 0.81 278 278 348 333 347 11 15.5 2.5 2
HR32056XJ 280 420 87 87 65 5 4 1180 2240 91.6 40.6 710 1000 0.46 1.3 0.72 307 305 402 374 402 14 22 4 3
HR32956J 280 | 380 63.5| 635 | 48 3 25 765 1580 75.3 20 800 1100 0.43 1.4 0.76 298 297 368 352 368 12 15.5 2.5 2
HR32060XJ 300 460 | 100 100 74 5 4 1440 2700 98.4 56.6 670 900 0.43 1.4 0.76 327 330 442 408 439 15 26 4 3
HR32960J 300 | 420 76 76 57 4 S 1010 2100 79.9 31.4 710 950 0.39 1.5 0.84 321 324 406 387 405 13 19 3 25
HR32064XJ 320 480 | 100 100 74 5 4 1510 2910 104.5 60 630 850 0.46 1.3 0.72 347 350 462 430 461 15 26 4 3
HR32972J 360 | 480 76 76 57 4 & 1080 2 340 96.8 36.1 560 800 0.46 1.3 0.72 381 381 466 445 466 13 19 3 25
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6. Thrust Bearings
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Thrust Bearings ................................................... '1 64_1 75

Features

ROBUSTSLIM

Numbering System

Bearing Tables
Single-Direction Thrust Ball Bearings
Thrust Cylindrical Roller Bearings
ROBUSTSLIM

(2]
(2]
c
=
©
Q
m
L
(2]}
=}
=
<
-

162|NSK NSK | 163



6. Thrust Bearings il |

Thrust Bearings

Types and Features Numbering System of Single-Direction Thrust Ball Bearings
Single-Direction Thrust Ball Bearings
Thrust ball bearings can sustain axial loads but no radial loads.
For single-direction thrust ball bearings, pressed steel cages and machined brass cages are usually used as shown in Table Bearing number example: @
6.1.
The basic load ratings listed in the bearing tables are based on the standard cage type shown in Table 6.1. Bearing type symbol Accuracy symbol
For identical bearing numbers, different cage types may imply a different number of balls; in such a case, the load rating will Dimension series symbol Bore number

differ from the one listed in the bearing tables.

Table 6.1 Standard Cages for Thrust Ball Bearings

Flat seat Pressed steel cage Machined brass cage 5 Bearing type  5: Thrust ball bearing
511 51106-51152X 51156X-51180X
512 51206-51236X 51238X-51280X 12 Dimension series  11: 11 Series 12: 12 Series 13: 13 Series  14: 14 Series
Single-direction
513 51306-51336X 51338X-51340X
15 Bore number Bearing bore = Bore number x5 (mm)
514 51406-51418X 51420X-51436X
P5 Accuracy P5: ISO Class 5, P4: ISO Class 4

Thrust Cylindrical Roller Bearings
These are thrust bearings containing cylindrical rollers. They can sustain only axial loads, but they are suitable for heavy loads
and have high axial rigidity.
The cages are machined brass.
Numbering System of Thrust Cylindrical Roller Bearings

Minimum Axial Load
It is necessary to apply some axial load to thrust bearings to prevent slippage between the rolling elements and the raceways.
Bearing number example: E TMP f P5

For more details please refer to page 215.

Nominal bore diameter Accuracy symbol

Bearing type symbol Dimension series symbol

(2]
(=2}
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P
(2]}
=}
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=
=

80 NodrPairl]'?étlg?re Bore diameter (mm)
TMP Bearing type  TMP: Thrust cylindrical roller bearing

12 Dimension series  11: 11 Series 12: 12 Series  93: 93 Series

P5 Accuracy P5: Class 5, P4: Class 4
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6. Thrust Bearings il |

Bore Diameter 30-160mm
Single-Direction Thrust Ball Bearings

@4 |
¢d ‘
| r
| !
| T
(@) ; )
@Dy d
D
Boundary Dimensions Basic Load Limiting Speeds | Minimum Load | Abutment and Fillet Boundary Dimensions Basic Load Limiting Speeds | Minimum Load | Abutment and Fillet
Bearing (mm) Ratings (kN) '\(A;;)S (min™) Factor (') Dimensions (3 (mm) Bearing (mm) Ratings (kN) I\(/I;;)s (min™) Factor () Dimensions (3 (mm)
T L2 T 9| 01 iny ol e | | 8290 | O1 | 0 | i | rany | i) WO | | T a | D[ O ey | @900 | Gresse | 01 | 0 | oy | oy | )
51106 30 | 47| 11 47 | 32 | 0.6 206 | 42 0.064 | 4300 | 6700 0.009 40 37 | 0.6 51116 80105 | 19| 105 | 82| 1 45 141 | 0.417 | 2200 | 3400 0.10 95 90 | 1
51206 30 | 52| 16 | 52| 32 | 0.6 295 | 58 0.137 | 3400 | 5300 0.018 43 39 | 0.6 51216 80| 115 | 28 |115| 82| 1 79 218 | 0.931 | 1800 | 2600 0.25 101 94 | 1
51306 30 | 60 21 60| 32 | 1 43 78.5 | 0.267 | 2800 | 4300 0.033 48 42 | 1 51316 80| 140 | 44 | 140 | 82| 1.5 | 164 395 | 2.74 | 1300 | 1900 0.82 116 | 104 | 1.5
51406 30 | 70| 28 | 70| 32 | 1 73 126 0.519 | 2200 | 3400 0.082 54 46 | 1 51416 80| 170 | 68| 170 | 83| 2.1 | 272 620 | 7.21 900 | 1300 2.3 133 | 117 | 2
51107 35 | 52| 12 | 52| 37 | 0.6 221 | 49.5 | 0.081 | 4000 | 6000 0.013 45 42 | 0.6 51117 85110 19| 110| 87| 1 46.5 150 | 0.440 | 2200 | 3200 0.12 100 95 | 1
51207 35 | 62| 18 | 62| 37 | 1 395 | 78 0.210 | 3000 | 4500 0.033 51 46 | 1 51217 85125 31| 125| 88| 1 96 264 | 1.22 | 1600 | 2400 0.36 109 | 101 1
51307 35 | 68| 24 | 68| 37 | 1 56 105 0.386 | 2400 | 3800 0.059 55 48 | 1 51118 90 | 120 | 22| 120 | 92| 1 60 190 | 0.646 | 1900 | 3000 0.19 108 | 102 | 1
51407 35 | 80| 32 | 80| 37 | 11 87.5 | 155 0.769 | 2000 | 3000 0.13 62 53 | 1 51218 90135 | 35|135| 93| 1.1 | 114 310 | 1.69 | 1400 | 2200 0.51 117 | 108 | 1
51108 40 | 60| 13 | 60| 42 | 0.6 271 | 63 0.120 | 3600 | 5300 0.021 52 48 | 0.6 51318 90| 155 | 50| 155| 93| 1.5 | 214 525 | 3.83 | 1100 | 1700 1.4 129 | 116 | 1.5
51208 40 | 68| 19 | 68| 42 | 1 47.5 | 98.5 | 0.270 | 2800 | 4300 0.050 57 51 | 1 51120 100 | 135| 25| 135|102 | 1 86 268 | 0.960 | 1700 | 2600 0.37 121 | 114 | 1
51308 40 | 78| 26 | 78| 42 | 1 70 135 0.536 | 2200 | 3400 0.098 63 55 | 1 51220 100 | 150 | 38 | 150 | 103 | 1.1 | 135 375 | 225 | 1300 | 2000 0.75 130 | 120 | 1
51209 45 | 73| 20 | 73| 47 | 1 48 105 0.310 | 2600 | 4 000 0.059 62 56 | 1 51320 100 | 170 | 55| 170 | 103 | 1.5 | 239 595 | 498 | 1000 | 1500 1.9 142 | 128 | 1.5
51309 45 | 85| 28 | 85| 47 | 1 80.5 | 163 0.672 | 2000 | 3000 0.14 69 61 | 1 51420X 100 | 210 | 85| 205|103 | 3 370 985 | 14.8 710 | 1100 5.3 165 | 145 | 2.5
51110 50 | 70| 14 | 70| 52 | 0.6 29 75.5 | 0.153 | 3200 | 4800 0.030 62 58 | 0.6 51122 110 | 145 | 25| 145|112 | 1 88 288 | 1.04 | 1700 | 2400 0.43 131 | 124 | 1
51210 50 | 78| 22 | 78| 52 | 1 49 111 0.378 | 2400 | 3600 0.067 67 61 | 1 51222 110|160 | 38 | 160 | 113 | 1.1 | 136 395 | 2.42 | 1300 | 1900 0.85 140 | 130 | 1
51310 50 | 95| 31 95| 52 | 11 97.5 | 202 0.931 | 1800 | 2800 0.21 77 68 | 1 51322X 110 | 190 | 63 | 187 | 113 | 2 282 755 | 7.19 900 | 1300 3.0 158 | 142 | 2 0
51410 50 | 110 | 43 | 110 | 52 | 1.5 | 147 288 1.94 1400 | 2200 0.44 86 74 | 15 51124 120 | 155 | 25| 155|122 | 1 90 310 | 1.12 | 1600 | 2400 0.49 141 | 134 | 1 g
51111 55 | 78| 16 | 78| 57 | 0.6 35 93 0.227 | 2800 | 4300 0.045 69 64 | 0.6 51224 120 | 170 | 39| 170 | 123 | 1.1 | 141 430 | 2.70 | 1200 | 1800 1.0 150 | 140 | 1 §
51211 55 | 90| 256 | 90| 57 | 1 70 159 0.599 | 2200 | 3200 0.13 76 69 | 1 51424X 120 | 250 | 102 | 245 | 123 | 4 480 1400 | 26.2 600 900 11 196 | 174 | 3 7
51311 55 |105| 35 (105 | 57 | 1.1 | 115 244 1.31 1600 | 2400 0.31 85 75 | 1 51126 130 | 170 | 30| 170 | 132 | 1 105 350 | 1.68 | 1400 | 2000 0.69 154 | 146 | 1 E
51112 60 | 8| 17 | 85| 62 | 1 415 | 113 0.281 | 2600 | 4000 0.065 75 70 | 1 51226X 130 | 190 | 45| 187 | 133 | 1.5 | 183 550 | 3.95 | 1100 | 1600 1.7 166 | 154 | 1.5 =
51212 60 | 95| 26 | 95| 62 | 1 71.5 | 169 0.673 | 2000 | 3000 0.15 81 74 | 1 51326X 130 | 225 | 75| 220 | 134 | 2.1 | 350 1030 | 12.1 750 | 1100 5.6 186 | 169 | 2
51312 60 (110 | 35 |[110| 62 | 1.1 | 119 263 1.40 1600 | 2400 0.36 90 80 | 1 51128X 140 | 180 | 31| 178 | 142 | 1 107 375| 1.83 | 1300 | 2000 0.79 164 | 156 | 1
51113 65 | 90| 18 | 90| 67 | 1 42 117 0.324 | 2400 | 3800 0.073 80 75 | 1 51228X 140 | 200 | 46 | 197 | 143 | 1.5 | 186 575 | 4.30 | 1000 | 1500 1.9 176 | 164 | 1.5
51213 65 | 100 | 27 | 100 | 67 | 1 75.5 | 189 0.756 | 1900 | 2800 0.18 86 79 | 1 51328X 140 | 240 | 80| 235|144 | 2.1 | 370 1130 | 14.2 670 | 1000 6.8 199 | 181 | 2
51313 65 |115| 36 | 115 | 67 | 1.1 | 123 282 1.54 1500 | 2400 0.41 95 85 | 1 51130X 150 | 190 | 31| 188 | 152 | 1 110 400 | 1.95 | 1300 | 1900 0.89 174 | 166 | 1
51413 65 140 | 56 | 140 | 68 | 2 234 495 410 1100 | 1700 1.2 110 95 | 2 51230X 150 | 215| 50| 212 | 153 | 1.5 | 238 735 | 5.52 950 | 1400 2.9 189 | 176 | 1.5
51214 70 |105| 27 [105| 72 | 1 74 189 0.793 | 1900 | 2800 0.19 91 84 | 1 51330X 150 | 250 | 80| 245 | 154 | 2.1 | 380 1200 | 15.0 670 | 1000 7.7 209 | 191
51314 70 |125| 40 |125| 72 | 1.1 | 137 315 2.00 1400 | 2000 0.53 103 92 | 1 51430X 150 | 300 | 120 | 295 | 154 | 4 620 2010 | 43.5 480 710 24 238 | 212 | 3
51115 75 |100 | 19 [ 100 | 77 | 1 43.5 | 131 0.389 | 2200 | 3400 0.092 90 85 | 1 51132X 160 | 200 | 31| 198 | 162 | 1 113 425 | 2.07 | 1200 | 1900 1.0 184 | 176 | 1
51215 75 |110| 27 [110| 77 | 1 78 209 0.845 | 1800 | 2800 0.22 96 89 | 1 51332X 160 | 270 | 87| 265 | 164 | 3 475 1570 | 19.6 600 900 13 225 | 205 | 2.5
51415 75 |160 | 65 [ 160 | 78 | 2 254 560 6.15 950 | 1400 1.8 125 | 110 | 2 51432X 160 | 320 | 130 | 315 | 164 | 5 650 2210 | 52.7 450 670 28 254 | 226 | 4

(") For more information on minimum load factors, please refer to page 215.
(%) Bearing numbers suffixed with X indicate that the outside diameter d; of the shaft washer is smaller than the outside diameter D of the housing washer.
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6. Thrust Bearings il |

Bore Diameter 170-1 700 mm
Single-Direction Thrust Ball Bearings

@4 |
od ‘
| r
' |
| T
(D) ; )\
@Dy d
@D

Boundary Dimensions Basic Load Limiting Speeds | Minimum Load | Abutment and Fillet Boundary Dimensions Basic Load Limiting Speeds | Minimum Load | Abutment and Fillet
Bearing (mm) Ratings (kN) l\(/l;;)s (min~") Factor (') Dimensions () (mm) Bearing (mm) Ratings (kN) I\(/Ika;)s (min~7) Factor () Dimensions () (mm)
moers d | D | T |d|Di (Dyri;nic) (St%t?a) (@pprox) | Grease | Ol (x1'\fAJ‘6) (nfi;.) (mDai.) (max) e d | D | T || D |iny (Dyri?nic) (StCaotailc) (aprox) | Grease | Ol (x1'\(/|)‘6) (rr?i’;.) (mDaa)l(.) (max)
51134X 170 [215| 34 [213 172 | 1.1 | 135 | 510 | 2.72| 1100 | 1700 1.4 197 | 188 | 1 51184X 420 500 65 | 495 424| 2 400 | 2110| 24.4| — 770 25 467| 453| 2
51234X 170 [ 240 | 55237 (173 | 15 | 280 | 915 | 7.41| 850 | 1300 4.4 212 | 198 | 1.5 51284 420 580| 130 | 580 425| 5 850 | 4650|109 - 470 121 517| 485| 4
51136X 180 | 225 | 34 222|183 | 1.1 | 136 530 | 2.79| 1100 | 1700 1.6 207 | 198 | 1 51188X 440| 540| 80 | 535/ 444 2.1 515 | 2850| 40.5| - 650 45 498| 482 2
51236X 180 | 250 | 56 | 247 | 183 | 1.5 | 284 955 | 7.94| 800 | 1200 4.8 222 | 208 | 1.5 51288 440/ 600 130 | 600 445 5 865 | 4850|115 - 460 131 537| 505 4
51336X 180 | 300 | 95 (295 | 184 | 3 480 | 1680 | 259 | 560 | 850 15 251 | 229 | 2.5 51192X 460| 560 80 | 555 464 2.1 | 520 | 2930| 420 -— 640 48 518 502| 2
51138X 190 | 240 | 37 |237 |193| 1.1 | 172 | 655| 3.60| 1000 | 1600 24 | 220 | 210 | 1 51292 460| 620 130 | 620) 465 5 880 | 5050119 — | 460 142 957 | 525| 4
51238X 190 | 270 | 62267 | 194| 2 | 320 |1110| 11.8 | 750 | 1100 67 | 238|222 | 2 51392 460| 710/ 195 | 710] 465 6 | 1200 | 7150291 — | 380 292 606| 66| 5
51140X 200 | 250 | 37 | 247|203 | 1.1 | 173 | 675| 3.75| 1000 | 1500 2.5 230 | 220 | 1 51196X 480| 580 80| 575 484 21 | 530 3100} 43.7) - 630 52 538| 522 2
51240X 200 | 280 | 62277 204 | 2 315 | 1110 | 12.3 710 | 1100 6.9 248 | 232 | 2 51296 480) 650 135 €50, 485 5 890 | 5250 187 ~ 430 195 582| 550) 4
51144X 220 | 270 | 37 (267 |223| 11 | 179 | 740| 4.09| 950 | 1500 3.0 250 | 240 | 1 511/500X 500 600 80 | 595 504} 2.5 | S60 | 3300 454 = 620 60 554| 546 2
51244X 220 | 300 | 63297 | 224 | 2 325 | 1210 | 136 670 | 1000 8.2 268 | 252 | 2 :Z::gx ::g ::2 132 332 22: z 1?2 Zzgg 122'7 : Zg 2:?1 ZZ; Z;Z i's
51148X 240 | 300 | 45|297 |243| 15 | 229 | 935| 6.55| 850 | 1200 4.9 276 | 264 | 1.5 511/560X 560 670 85 | 665 64| 3 o55 | 2100] 506| — 560 o 25| 605| 25
51248X 240 | 340 | 78 335|244 | 21 | 420 | 1650 | 23.7 560 | 850 15 299 | 281 | 2 512/560 s60l 750! 150 | 750 =65/ 5 | 1200 | 7800|200 3 370 208 72| 640! 4
S1448X 240 | 440 | 160 | 435 | 245 | 6 915 | 3900115 320 | S00 85 389 | 821 | 5 511/600X 600, 710| 85| 705 605 3 675 | 4400| 63.3| — 540 109 665| 645| 2.5
51152X 260 | 320 | 45317263 | 1.5 | 233 | 990 | 7.01| 800 | 1200 5.6 296 | 284 | 1.5 P e AR TE s | 4500 | am] 50 - 30| 20| 25
51252X 260 | 360 | 79 | 355|264 | 2.1 | 435 | 1800 | 25.1 560 | 850 18 319 | 301 | 2 511/670X 670 800| 105 | 795/ 675 4 260 | 5350|104 _ 440 160 22| 798| 3 §
51156X 280 | 350 | 53 |347 |283| 1.5 | 315 | 1310 | 12.0 710 | 1000 9.6 322 | 308 | 1.5 511/750 750 900 120 | 900! 755| 4 910 | 6850156 _ 380 062 834| 81| 3 §
51256X 280|380 | 80| 375|284 | 21 | 450 | 1950 | 27.1 530 | 800 21 339 | 321 | 2 F980-1 980|1 120 120 |1 115 985/ 5 | 1010 | 8900|186 - 330 435 [1059|1041| 4 g
51160X 300 | 380 | 62| 376|304 | 2 360 | 1560 | 17.2 600 900 14 348 | 332 | 2 F1250-1 1 250(1 495| 150 |1 490|1 256| 6 1670 |17 200 | 505 — 240 1645 |1384|1362| 5 5
51360 300 | 480 | 140 | 480 | 305 | 5 860 | 3950 | 103 340 | 500 90 407 | 375 | 4 F1400-7 1.400[1 570| 100 |1 570(1404| 4 | 1090 11800 | 246 - 300 813 |1494|1478| 3 =
51164X 320 | 400 | 63 (396 | 324 | 2 365 | 1660 | 18.6 600 | 900 16 368 | 352 | 2 F1700-2 1700(1 960 170 |1950(1710| 6 | 2210 (27200 | 783 - 180 4061 |1838|1822| 5
51264X 320 | 440 | 95|435|325| 3 585 | 2680 | 45.0 450 | 670 41 391 | 369 | 2.5
51364 320 | 500 | 140 | 500 | 325 | 5 880 | 4200 | 109 340 | 500 101 427 | 395 | 4
51168X 340 | 420 | 64 | 416 | 344 | 2 375 | 1760 | 19.9 560 | 850 18 388 | 372 | 2
51268X 340 | 460 | 96 | 455 | 345 | 3 595 | 2800 | 47.9 430 | 630 46 411 | 389 | 2.5
51172X 360 | 440 | 65| 436 | 364 | 2 385 | 1860 | 215 560 | 800 19 408 | 392 | 2
51272X 360 | 500 | 110 | 495 | 365 | 4 705 | 3500 | 68.8 380 | 560 70 442 | 418 | 3
51176X 380 | 460 | 65 | 456 | 384 | 2 385 | 1910 | 22.4 540 | 800 21 427 | 413 | 2
51276 380 | 520 | 112 | 520 | 385 | 4 740 | 3800 | 745 370 | 550 80 464 | 438 | 3
51180X 400 | 480 | 65| 476 | 404 | 2 395 | 2010 | 235 - 790 23 447 | 433 | 2
51280X 400 | 540 | 112 | 535 | 405 | 4 730 | 3800 | 76.6 - 540 83 484 | 458 | 3

(") For more information on minimum load factors, please refer to page 215.
(%) Bearing numbers suffixed with X indicate that the outside diameter d; of the shaft washer is smaller than the outside diameter D of the housing washer.
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6. Thrust Bearings
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Bore Diameter 40-500 mm
Thrust Cylindrical Roller Bearings
. ¢d; .
(L,‘ t
( — T
I : q LD}
| — [ I Jr : i
‘ ‘ @D | ‘ t
I @D |
Boundary Dimensions Reference Dimensions Basic Load Limiting Speeds | Minimum | Abutment and Fillet
Bearing (mm) (mm) Ratings (kN) '\("lf‘gs)s (min~") Load Factor ()| _Dimensions (mm)
e @10 T g 9| 0] D |t o] a0 | Grease | ol (<109 P I M
40TMP93 40| 78| 22 |1 78 |42 | 8 |7 63 194| 0.525| 1200 | 3600 | 0.0026 | 71| 48 |1
45TMP93 45| 85| 24 |1 8 |47 | 8 | 8 71 233| 0.665| 1100 | 3400 | 0.0038 | 78| 53| 1
50TMP93 50| 95/ 27 |11 | 93 | 52 |11 | 8 [113 350| 0.942| 1000 | 3000 | 0.0086 | 89| 57 |1
55TMP93 55/105| 30 | 1.1 | 105 | 55.2| 11 | 9.5 (134 | 450| 1.28 | 900 | 2600 | 0.014 98 | 63| 1
60TMP12 60| 95| 26 | 1 95 | 62 (10 | 8 99 325| 0.735| 1000 | 3000 | 0.0095 | 88| 67 | 1
60TMP93 60|110| 30 | 1.1 110 | 62 |11 | 95 |139 | 480| 1.36 | 850 | 2600 | 0.016 |103| 68| 1
65TMP12 65/100| 27 |1 |100 | 67 |12.5| 7.25/110 325| 0.805| 950 | 2800 | 0.0095 | 93| 711
65TMP93 65/115| 30 | 1.1 [115 | 65.2| 11 | 9.5 |145 515| 1.44 | 850 | 2600 | 0.019 |108| 73| 1
70TMP93 70(125| 34 | 1.1 (125 | 72 |14 |10 |191 635| 1.95 750 | 2200 | 0.028 |117| 78| 1
75TMP11 75/100| 19 |1 |100 | 77 | 8 | 55 | 63.5| 221| 0.41 | 1100 | 3400 | 0.0068 | 96| 79| 1
75TMP93 75|135| 36 (1.5 (135 | 77 |14 |11 |209 735| 2.42 710 | 2200 | 0.038 [125| 84| 1.5
80TMP12 80115/ 28 |1 |115 | 82 |11 | 85 |120 | 420| 1.02 | 900 | 2600 | 0.016 |109| 86 | 1
80TMP93 80|140| 36 | 1.5 138 | 82 |14 |11 |208 740| 2.54 | 710 | 2000 | 0.038 |130| 91|15
85TMP11 85/110( 19 |1 |110 | 87 | 7.5| 5.75| 75 | 298| 0.46 | 1100 | 3200 | 0.012 |105| 89 | 1
85TMP12 85(125/ 31 |1 (125 | 88 |14 | 85 |151 485| 1.36 | 800 | 2400 | 0.021 |[118| 92| 1
85TMP93 85(150| 39 | 1.5 | 148 | 87 |14 |12.5 |257 995| 3.2 630 | 1900 | 0.069 |[140| 95| 1.5
90TMP11 90(120/ 22 |1 |119 | 915/ 9 | 65 | 96 | 370| 0.725| 950 | 3000 | 0.019 |114| 95| 1
90TMP93 90|155| 39 | 1.5 | 155 | 90.2| 16 |11.5 [250 | 885| 3.3 630 | 1900 | 0.055 | 144|101 |15
100TMP93 100|170| 42 | 1.5 |170 |103 |16 |13 |292 |1110| 4.25 560 | 1700 | 0.086 | 159|110 | 1.5
110TMP12 110|160 | 38 | 1.1 |160 |113 |15 |11.5 |228 | 855| 2.66 | 630 | 1900 | 0.066 |150 | 119 | 1
120TMP12 120|170| 39 | 1.1 |170 |123 |15 |12 [233 895| 2.93 600 | 1800 | 0.072 | 160|129 | 1
130TMP12 130|190 | 45 | 1.5 | 187 |133 |19 |13 [300 [1090| 4.5 530 | 1600 | 0.11 177 | 142 [ 1.5
130TMP93 130|225| 58 | 2.1 |225 |133 |22 |18 |585 [2370|10.4 430 | 1300 | 0.39 214|140 | 2
140TMP93 140|240 | 60 | 2.1 | 240 (143 |25 |[17.5 [610 [2360|12.2 400 | 1200 | 0.39 226 | 154 | 2
150TMP12 150|215| 50 |2 |215 |153 |19 |[15.5 [375 |1500| 6.15 | 480 | 1400 | 0.20 202 | 163 | 2
150TMP93 150|250 | 60 | 2.1 | 250 (153 |25 |17.5 |635 |2510|12.8 400 | 1200 | 0.44 236 | 165 | 2

(") For more information on minimum load factors, please refer to page 215.

170/ NSK

Boundary Dimensions Reference Dimensions Basic Load Limiting Speeds | Minimum | Abutment and Fillet
Bearing (mm) (mm) Ratings (kN) '\(’"f‘;)s (min~) Load Factor ()| _Dimensions (mm)
umbers a,b | T (m?n.) d@ | D1} Dw |t (Dygizranic) (S?;c?c) (approx) | Grease | Oil (X1’\(AJ“‘) (éjfj\) (mg;) (mrgx.)
160TMP11 160200 | 31| 1 200 | 162 | 11 |10 173| 815 2.21| 630 | 1900 | 0.093 | 191|168 | 1
170TMP12 170240 | 55| 1.5 | 237 | 173 | 22 | 16.5| 485|1960| 8.2 430 | 1300 | 0.35 227 | 182 | 1.5
180TMP93 180(300| 73| 3 300 | 185 | 32 |20.5|1000 4000| 22.5 320 950 | 1.1 284|194 | 25
190TMP12 190 (270 | 62| 3 266 | 195 | 30 | 16 7052630 | 11.8 360 | 1100 | 0.62 255|200 | 2.5
190TMP93 190|320 | 78| 4 320 | 195 | 32 |23 |1080|4500| 27.6 300 900 | 1.42 303 | 205 | 3
200TMP11 200|250 | 37| 1.1 | 247 | 203 | 17 |10 3651690 4.1 500 | 1500 | 0.40 242 | 207 | 1
200TMP93 200(340| 85| 4 340 | 205 | 32 | 26.5|1180|5150| 34.5 280 800 | 1.9 322|218 | 3
220TMP11 220|270 37| 1.1 | 267 | 223 | 17 |10 385(1860| 4.5 480 | 1500 | 0.48 262 | 227 | 1
220TMP12 220|300 63| 2 297 | 224 | 30 |16.5| 770/3100| 13.5 340 | 1000 | 0.86 287 (232 | 2
240TMP11 240|300 45| 1.5 | 297 | 243 | 18 | 13.5| 435|2160| 7.2 400 | 1200 | 0.65 288 | 251 | 1.5
240TMP12 240|340 78| 2.1 | 335 | 244 | 32 |23 965|4 100 | 23.3 280 850 | 1.5 322 | 258 | 2
240TMP93 240(380| 85| 4 380 | 245 | 32 | 26.5|1290|6100| 39.4 260 770 | 2.6 362 | 258 | 3
260TMP11 260|320| 45|15 | 317 | 263 | 18 |13.5| 460|2350| 7.75| 400 | 1200 | 0.77 308 | 272 | 1.5
260TMP12 260(360| 79| 2.1 | 355 | 264 | 32 | 23.5| 995/4350| 25.2 280 850 | 1.7 342 | 276 | 2
260TMP93 260|420 95| 1.1 | 420 | 265 | 38 | 28.5 |1670|7700| 55.2 230 680 | 4.2 398 | 282 | 1
280TMP11 280|350 53| 1.5 | 347 | 283 | 20 | 16.5| 545|2800| 11.6 | 340 | 1000 | 1.1 335|294 | 1.5 é
280TMP12 280|380 80| 2.1 | 375 | 284 | 32 |24 |1050|4750| 27.2 260 800 | 2.0 362 | 296 | 2 §
300TMP12 300420 | 95| 3 415 | 304 | 38 |28.5|1390|6250| 42 220 670 | 3.5 398 | 322 | 2.5 g
320TMP11 320 (400| 632 396 | 324 | 25 |19 820(4250| 18 300 900 | 2.5 385|335 | 2 g
320TMP12 320(440| 95| 3 435 | 325 | 38 |28.5|1420|6550| 44.5 220 670 | 3.9 418 | 340 | 2.5 =
340TMP12 340460 | 96| 3 455 | 345 | 38 |29 |1450|6800| 47.4 220 650 | 4.2 438 | 360 | 2.5
360TMP12 360|500 |110| 4 495 | 365 | 45 |32.5|1870/8600| 68.1 190 570 | 6.7 475|383 | 3
380TMP12 380|520 |112| 4 385 | 515 | 45 |33.5|1920|8950| 82.1 180 550 | 7.2 495 | 403 | 3
400TMP12 400|540 |112| 4 405 | 535 | 45 |33.5|1960/9350| 78.0 — 540 | 7.9 515|423 | 3
420TMP11 420|500 65| 2 424 | 495 | 25 | 20 940|5450| 24.6 - 770 | 4.2 485|434 | 2
500TMP11 500(600| 80| 2.1 | 505 | 595 | 32 |24 |1420/8300| 46.5 = 620 | 9.6 582 | 516 | 2
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6. Thrust Bearings il |

Bore Diameter 560-2 530 mm
Cylindrical Roller Thrust Bearings for Vertical Lathe Table

L ¢d; )
‘(L,‘ ¢ &<
r ¥

o | Lz
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|| | L v

e 1 || -
@D+ t ra
I @D
Boundary Dimensions Reference Dimensions Basic Load Minimum Load | Limiting Speeds | Abutment and Fillet
Bearing (mm) (mm) Ratings (kN) '\(A;;)S Factor () (min~") | Dimensions () (mm)
Numbers r Ca Coa n Ia
d b T (min.) di Di | Dw t (Dynamic) | (Static) (approx) (x107°) eil (max.)

560TMP7001 560, 700 95 4 560| 700| 35 |30 1690 | 10200 95.5 14.6 510 3
610TMP7102 610, 710| 65 4 610| 710 25 |20 1080 | 7300 46.5 7.5 630 3
860TMP1001 8601000 96 4 8601 000| 35 |30.5| 2130 |15500| 145 34 410 3
1240TMP1301 |1240|1380| 97 4 |1240|1380| 35 | 31 2480 |21000| 204 62 330 3
1400TMP1501 |1400 1520, 90 3 |1400(1520| 30 | 30 2120 |19800| 187 55 330 2.5
1690TMP1801 |1690 1800 105 3 |1690(1800| 35 | 35 2990 |29300| 239 120 270 2.5
1930TMP2101 |1930/2 100, 105 4 119302100 35 | 35 2700 |27 500 | 434 135 240 3
2270TMP2401 |2270(2400| 120 4 12270(2400| 40 | 40 4100 |44 000 | 448 271 200 3
2530TMP2701 |2530(2750| 150 4 125302750 50 |50 5750 | 60500 (1012 512 150 3

(") For more information on minimum load factors, please refer to page 215.
(%) Since the cages protrude from the ring faces of thrust cylindrical roller bearings, please use care when designing shafts and housings. For more
details, please contact NSK.
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6. Thrust Bearings Cad |

High-Accuracy Low-Profile Angular Contact Ball Bearings ROBUSTSLIM

Features Numbering System of High-Accuracy Low-Profile Angular Contact Ball Bearings ROBUSTSLIM
A series of angular contact ball bearings that has been
designed specifically for swiveling spindle heads used in Bearing number example: ‘BRSA‘ ‘130‘ ‘T21 ‘ E‘DBHCP45HP5‘

machine tools, and is suitable for high-precision processing

with multi-axis machines. The ROBUSTSLIM series of high- .
Bearing type symbol

Accuracy symbol

accuracy low-profile angular contact ball bearings offer high

rigidity and low torque. Nominal bore diameter Preload symbol
Material symbol Arrangement symbol
Cage symbol Seal symbol
Low Torque Lower torque than roller bearings.
Reference pages
BRSA Bearing type = BRSA: contact angle 35° 44-45
Nominal bore ; ;
i Bore dimensions (mm): 130, 170, 220, 340,400 174-175
High Accurac NRRO (Non-repeatable runout) of 0.5um 130 diameter imensions (mm)
| Ul
9 y or lower was archived with BRSA130 . S Material S: Inner/outer ring SUJ2 or SUJ3, balls SUJ2 14-15
T21 Cage T21: Ring guided resin cage No symbol: Ring guided machined brass cage =
i L High moment stiffness on a par with Vv Seal V: Non-contact rubber seal on one side -
High Rigidity crossed roller bearings
gs. DB Arrangement  DB: Back-to-back arrangement 200-201
CP45 Preload CP: Special preload gap 210
. i 1 O,
Space-_savmg Bearing width reduced by 35% or more P5 e P5: Class 5 290995
design compared to standard bearings.
Bore Diameter 130-400mm ¢d,
ROBUSTSLIM &
@D Ia c
| FI £
¢d - B o w
r r . 3'3
. ‘ & NE B NN B
2B -
- | k3 =
r r ¢Db
Boundary Dimensions Basic Load Ratings Permissible | C | M Abutment and Fillet Dimensions Limiting Speeds M
Bearing (mm) (kN) Il | (CREElEneD ass (mm) Preload (min~) Axial rigidity | Radial rigidity oment
Numbers () c C Axial Load a (kg/row) a D (kN) (kN/Lm) (KN/Lm) Rigidity
d D 2B r a oa (kN) (degree) (reference) a b ra o Grease (kN -m/mrad)
(min.) | (Dynamic) (Static) (min.) (max.) (max.) (max.)
BRSA130ST21VDBCP45 130 165 22 0.6 20.2 91 28.5 35 0.6 135 160 0.6 0.6 18 260 2.6 1.8 7.9
BRSA170ST21VDBCP55 170 215 27 0.6 34.5 166 47.5 35 1.2 175 210 0.6 0.6 29 200 3.4 2.4 17.9
BRSA220ST21VDBCP62 220 270 31 1 455 243 63.5 35 2.0 226 264 1 1 43 150 4.4 3.1 37.3
BRSA340SVDBCP95 340 420 50 1.1 97.5 560 150.9 35 8.2 347 413 1 1 95 100 6.5 4.7 134
BRSA400SVDBCP100 400 500 62 1.1 139 830 221.6 35 154 407 493 1 1 111 80 7.2 5.4 210

Note: The values given in the table for preload, limiting speeds, axial rigidity, radial rigidity and moment rigidity are reference values based on the axial
clearance specified in the "Bearing Number" column.
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7. Peripheral Equipment

Part4

Peripheral Equipment

Gauges ............................................................... '1 78_1 8'1
GR Gauges
Features
Numbering System
GN Gauges

Features

Numbering System

NSK Induction Bearing Heaters -::reseeeseeeseeeseeeeeeees 182-183
Grease Replenishing System FINE-LUB II -::-ceceeceeeee 184-185
High Speed Built-In Motor Spindle «««-+x«ssxsreesreeeeeeees 186-187
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7. Peripheral Equipment Cad |

Ring Gauges GR Series
Housing bore diameter precision measuring gauges

To obtain satisfactory performance of precision rolling i i Boundary Dimensions
. ) ) o Applicable Bearings
bearings for machine tool spindles, it is important to have an (mm) Mass
o . 79 70 Gauge K
accurate fit with the shaft and housing. I SEE 50 NEE (732 Numbers . 5 . (aép?czx )
To achieve an accurate fit, it is necessary to measure the NN39 BER19 N10 BER10 N2 ’
shaft outside diameter and housing bore exactly. NN49 NNSO
- - 00 - - GR 26 26 75 20 0.6
NSK Ring Gauges GR series are master gauges for 02 - 01 - - GR 28 28 75 20 0.6
measuring the bore diameters of housings within an accuracy 03 - - - 00 GR 30 30 80 20 0.7
of 0.001 mm. = = 02 = 01 GR 32 32 80 20 0.7
- - 03 - 02 GR 35 35 85 20 0.7
Features 04 = = = = GR 37 37 85 20 0.7
- - - - 03 GR 40 40 90 20 0.8
@ Ring design enables reliable cylinder gauge settings.
. . . 05 - 04 - - GR 42 42 95 20 0.9
@ Ring thickness prevents any deformation caused by
. 06 - 05 - 04 GR 47 47 95 20 0.8
measuring pressure.
@ Heat treatment during manufacturing of the ring negates 07 a - a 05 SRR 52 100 20 0.9
. . . . - - 06 30 - GR 55 55 100 20 0.9
any effects of aging on ring dimensions.
o . . 08 = 07 35 06 GR 62 62 100 20 0.8
@ Exact gauging is possible due to precisely measured
od dimensions that are marked on the gauges in 0.001 mm 09 - 08 40 - GR 68 68 110 20 0.9
| units in both the X and Y directions. U L B - 2 GR 72 = L9 20 10
) T 7 N ' - - 09 45 - GR 75 75 115 20 0.9
! B 11 55 10 50 08 GR 80 80 120 25 1.2
£ 3 | — ‘ 12 60 - - 09 GR 85 85 130 25 1.5
! 13 65 11 55 10 GR 90 90 135 25 1.5
oD - - 12 60 - GR 95 95 140 25 1.6
14 70 13 65 11 GR 100 100 145 25 1.7
15 75 - - - GR 105 105 150 25 1.8
16 80 14 70 12 GR 110 110 160 25 2.1
- - 15 75 - GR 115 115 165 25 2.1
17 85 - — 13 GR 120 120 170 25 2.2
18 90 16 80 14 GR 125 125 175 25 2.3
19 95 17 85 15 GR 130 130 180 25 2.4
20 100 18 90 16 GR 140 140 190 25 25
21 105 19 95 = GR 145 145 200 30 3.5
-
22 110 20 100 17 GR 150 150 205 30 3.6 =
= = 21 105 18 GR 160 160 215 30 3.8 E_
24 120 - - - GR 165 165 220 30 3.9 3
w
= = 22 110 19 GR 170 170 225 30 4.0 =
26 130 24 120 20 GR 180 180 230 30 3.8 E
28 140 = = 21 GR 190 190 240 30 4.0 -%
o
- - 26 130 22 GR 200 200 250 30 4.1 o
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GN Gauges GN30 Series
Precision measuring gauges for residual radial clearance of
double-row cylindrical roller bearings (NN30XX)

When mounting a double-row cylindrical roller bearing with a
tapered bore onto a shaft, it is important to accurately match
the shaft taper with that of the bearing, and to ensure that the
desired radial internal clearance is attained after mounting.

If there is excessive residual radial internal clearance, the
spindle will have some play and machining accuracy will be
adversely affected. If preload is too large, despite little or no
change in rigidity, heat generation will become excessive and
rolling fatigue life will be extremely shortened (See page 215).

With the recent trends toward higher speed and higher
precision, it is necessary to control residual radial internal
clearance more carefully. In the past, radial clearance
measuring methods were very difficult and required much
skill. GN gauges developed by NSK for residual radial internal
clearance measurements of double-row cylindrical roller
bearings simplify bearing mounting and improve mounting
accuracy. (Use of GN gauges also requires a bore measuring
cylinder gauge.)

For details on how to use GN gauges, please refer to page
250.

180 NSK

Features

@ Reliable and accurate measurements made simple.

@® No more complicated calculations for corrections based
on interference of outer ring with housing.

@ Both positive and negative clearance (preload) can be
measured.

@ Accurate measurements are obtained since all GN
gauges are calibrated for measuring pressure.

Type I Type I
. - .
O B
N (]
Boundary dimensions Mass
gpiease | cmer | e ey o
2 B L (approx.)

NN3007 GN3007 I 102 23 292 13

NN3008 GN3008 I 108 23 297 1.4

NN3009 GN3009 I 115 23 305 1.5

NN3010 GN3010 I 120 23 310 1.6

NN3011 GN3011 I 131 26 324 2.1

NN3012 GN3012 I 138 26 329 2.2

NN3013 GN3013 I 145 26 335 2.4

NN3014 GN3014 I 156 30 347 3.0
NN3015 GN3015 I 162 30 353 3.1 .
NN3016 GN3016 I 175 33 374 4.2 2
NN3017 GN3017 I 185 33 381 43 =3
NN3018 GN3018 I 195 35 393 5.2 EU
NN3019 GN3019 I 204 35 399 56 £
NN3020 GN3020 I 210 35 411 6.1 s
NN3021 GN3021 I 224 39 419 7.1 S

NN3022 GN3022 I 233 44 433 8.5

NN3024 GN3024 i 254 44 470 75

NN3026 GN3026 i 280 50 492 95

NN3028 GN3028 i 289 50 500 95

NN3030 GN3030 i 314 54 520 12

NN3032 GN3032 i 329 54 540 13
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NSK Bearing Heater

Main Specifications

A bearing heater heats a bearing evenly and quickly to fit the bearing on a Model IHE0110\IHE012O |HE0320\IHE0340 IHE0620\IHE0640 IHE1120\IHE1140 IHE2320 \IHE2340
spindle, thus enabling clean mounting without oil. Heating Capacity (kVA) 1 3.3 6.6 11.8 23
A bearing heater can be used to heat not only bearings but also ring-shaped . Minimum Bore Diameter (mm) 20 35 35 50 50
metal parts, such as gears. Agzmb'e Maximum Outer Diameter (mm) 200 300 400 600 800
Features soe_ | Maximum Thickness (mm) 70 110 200 300 400
- - Maximum Weight (kg) 12 40 80 300 600
@ Rapid and even heating Bearing | Can heat sealed bearings Yes
@ No heating oil is required, thus there is no greasy dirt. Type | Can heat open type bearings Yes
@ Suitable for shrink fitting of bearings as well as other ring-shaped metal parts. Phase Single Three
3 User-friendly operation panel Power | Voltage (V) 100-120 | 200-240 | 200-240 | 380-400 | 200-230 | 380-440 | 200-230 | 380-440 | 2005200 H2  380-440
L= In conjunction with an ultra-compact, highly sensitive temperature sensor, Supply = m 50/60
the heater indicates precise, real-time temperatures through digital display, ; requgnCY( ZL =3 ‘ 20 53 57 81 ‘ 20 132 66 57 ‘ 135
irrespective of heating speed or detection area. palEhTentia) . 317 . - 565 . . 15 . - 1200 s 1440 .
The heater starts or stops at the flick of a button. il 175 505 380 500 850
The timer can be set for a maximum of 100 minutes. Dimi‘:g%’ons 147 i} 70 e e 550 600
*External input/output terminals for remote control on-line are featured as L(r_nm) -
standard, enabling factory automation as well. Main Body Weight (kg) 14 43 81 241 335
A or level of safet Temperature | Range 35-250 °C
superior level o Sa. ety ) ) ) ) ) Control | Temp. Sensor Type K-Type thermocouple
The heater automatically stops promptly if heat is applied without setting the Mode Accuracy 1°C
temperature sensor or in the event of a device failure. Contrl Time | Range (minutes) 0-100 min
' . . Specifications | Control
Suitable for various bore diameters Mode | Accuracy (seconds) 1 sec
By selecting an I-type core that matches the bore of a Power Adjustment (in 10%-steps) 50-100 %
. i i i izati T
B Type/Capacity beqrmg, Qne bearing heater can be used for bearings of : Dem.agnetlzatlon 300 pT (3G)
b various sizes. Heating Core Spee. | Maximum Flux 15T
a . . . i, ] s i
Model Number Example Heating Capacity | Voltage Class Automatic heating under optimal conditions Operation | Operation : Operator with LEDs
IHE 01 10 01 10KA | 10-100Y Clacs Electrical properties change depending on the type of Spec. | Sequence Operation Yes
b N ' bearing and I-type core used. The heater automatically Temp. Display | elsius/Fahrenheit Changeover Yes
a 03:3.3kVA 20:200V Class detects these changes and thus always applies heat Onert Location Indoors; no corrosive gas, dust or direct sunlight
ertor O 06 : 6.6 kVA 40 : 400V Class optimally. En\ﬁfc:zm]gnt Operating Temperature Range -10°C to 35°C
nverter vriven 11 :11.8 kVA . . . i idi
NSK Bearing Heater 23 23 KA Also, as the output is adjustable from 50% to 100% in Operating Humidity Range up to 92%
' increments of 10%, the heater is ideal for delicate N-CI-1815 (Bearing bore 20-35 mm)
_ bearings that require gradual heating. N-CI-1825 (Bearing bore 35-50 mm) [ J [ J
l Model Selection N-CI-1835 (Bearing bore over 50 mm)
This chart shows the applicable bearing sizes for each model. N-CI-2525 (Bearing bore 35-50 mm)
Please choose the model that corresponds to your bearing sizes. N-CI-2535 (Bearing bore 50-70 mm) L4 L4
@ N-Cl-2545 (Bearing bore over 70 mm)
Minimum bore 8 N-CI-3725 (Bearing bore 35-50 mm)
diameter: 50mm Max. Outer Dia.: 800mm 2 N-CI-3735 (Bearing bore 50-80 mm) [ ] [ ]
IHE2320/2340 Vi Woiht 600k 2 | NGB DL,
— | N-CI-5235 (Bearing bore 50-80 mm)
(X max. 350mm N-CI-5255 (Bearing bore 80-100 mm) (] [ ]
Minimur bore ‘ N-CI-5270 (Bearing bore over 100 mm)
diameter: 50mm Max. Outer Dia.: 600mm P N-CI-6735 (Bearing bore 50-80 mm) ( } "q!':;
IHE1120/1140 Max. Thickness: 300mm s N-CI-6755 (Bearing bore 80-130 mm) [ ] [ ] £
Max. We“gm' 800kg g N-CI-6785 (Bearing bore over 130 mm) [ ] g'
max. 260mm 3 | g | N-CS-2525 for N-Cl-2525 [ [ o
Minimum bore _ ! . <C et w
diameter: 35mm Max. Outer Dia.: 400mm | 8 | N-CS-2535 for N-CI-2535 o o =
12 << Max. Thickness: 200mm 1 o | N-CS-3725 for N-CI-3725 ® ® )
)\ Max Weight: 80kg 1 2 | N-CS-3735 for N-CI-3735 ® ® s
= max. 190mm | 1 % | N-CS-5235 for N-CI-5235 o o E
Minimum b : | * | N-CS- _CI-
di;gg;:?sgfm Kﬂ' Max. Outer Dia.: 300mm I 8 N-CS-5255 for N-CI-5255 . .
IHE0320 £ N\ ) Max. Thickness: 110mm ! -g N-CS-6735 for N-CI-6735 () [ )
55 T340 O 4 | Mex Weont 40kg ! G [ N-CS-6755 for N-CI-6755 °®
max. 120mm : | S o
Minimum bore : ! : ﬁég
diameter: 20mm TN Max. Outer Dia: 200mm | 3‘7'_8 N-CL-578 o o o o
THEO0110 S b Max. Thickness: 70mm : g
/0120 o Max. Weight: 12kg ! £ »| N-CTC-300 Lead length300mm | @ [ J
T 1 o
! : ‘ 1 ‘ & 2| N-CTC-500 Lead length 500 mm ® ® ) )
e & | N-CTC-1000 Lead length 1000 mm [ ) [ ) [ ) [ ]
Heating $100 $200 $300 $400 $500 $600 $700 $800 1000 Bearing Outer Diameter, mm Product appearance or specifications as described in this catalogue may change without notice due to product development etc. @= Accessories included as standard.
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Grease Replenishing System FINE-LUB II

At speeds of 1.8 million d,n (#40 taper 20,000 min), grease Model Number Specifications
life drops to a few hundred hours. This renders high-speed " P——
- - em ecification
operation with grease lubricated spindles impractical. Instead, EGU 2P1 4P2 Al foading oressure 5 2: 004 MPa
oil-air and oil-mist lubrication have been used for high-speed Two P1 ports Four P2 ports 9p . :

AT 0.01 or 0.02 cc/bearing row

applications. However, grease lubrication remains unrivalled in EGU - 6P1 grease injected
terms of environmental safety, energy conservation, a clean Six P1 ports Tank capacity . 290. cc
working environment, low noise and low atmospheric Detection of remaining grease amount,
. Monitoring function detection of pressure
contamination. Amount of fresh grease injected (cc/cycle) Code number (check of pressure increase)
In response to this demand, we at NSK have developed 0.01 P1 Pipe length 2.5 mor less
FINE-LUB I, the world’s first grease replenishing system for 0.02 P2 Grease type MTE grease
high-speed machine tool spindles that provides stable long-
term operation while maintaining a clean working Dimensions
environment.

FINE-LUB I intermittently feeds minimal amounts of grease
into bearings during high-speed rotation. At the same time,
used grease is discharged into a storage groove in the housing by means of an optimally shaped spacer. This revolutionary
technology completely transforms the concept of grease lubrication. FINE-LUB II leads the way to a new type of grease

Grease outlet
(M8x1)

94

Level switch
(to monitor remaining grease amount)

lubrication, making it faster and more user-friendly. Air connection port 2
(Rc1/8) 102
E
Features
Extends operating life of lubricating grease Supplies optimized amounts of grease to prevent temperature Al connection port 1 Sz
. . . . . = (Rc1/8) 2 [EllY
FINE-LUB II has been developed with the aim of feeding in increase 8
an appropriate amount of grease according to the operating Feeding too much grease into a bearing can cause the Fressue sulieh
speed and bearing size to prevent seizure, thereby ensuring temperature to increase due to grease churning. To prevent 8
more than 10.000 hours of maintenance-free operation. this, FINE-LUB II features a built-in device that ensures an o
7 497
appropriate amount of lubricant is fed into the bearing. © 102 Jusit i bty Grease outlet
_Engraved number 115
The Mechanism for Feeding Grease to Bearings

ross-section of spindle

Storage Replenished 1 System Diagram

groove for grease

:Ird“;g:sge m | Spindle Spindle Amplifier

T Speed signal .
' l 3 Bearing shape designed
| ™
Spacer for | specifically for grease
discharging replenishing

grease

@ Grease replenishing method
A small amount of grease is fed into a rotating bearing at

replenishing
device

-
=
)
S

=
S
o

w
o
£
)

<
S

‘=
)

o

Grease replenishment i .
Air for driving piston T E Calculation of
— replenishing interval

\ Signal to replenish

regular intervals through a grease inlet located near the outer

High-speed angular contact ball ring raceway. Grease L
bearings 200 cc —
The grease is fed in small amounts to prevent the bearing Pressure{ -
. . itch
temperature from increasing. Air for =
. Grease level i q °
Please contact NSK for further details. switch | PrEsSLre SR pressuring tank E—
EEE 588
. . Solenoid val
@ Grease discharging method cenog e W ﬁﬁﬁﬁﬁﬁ
A specially shaped spacer for grease discharge, located at the ~——— G control
controller
counter-bore side of the bearing, directs old grease into a storage Air supply source @

groove, preventing it from re-entering the inside of the bearing.
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High-Speed Built-in Motor Spindle Series

Three technologies supporting NSK high-speed spindles

Bearing

technology

NSK Built-in
Motor Spindle

Design
technology

Lubrication
technology

Features

NSK’s leading technologies in bearings, lubrication and
design are combined in these high performance built-in
motor spindles for machining centers. Their heavy cutting
capability, ultra low noise and low environmental load far
exceed those of conventional high-speed spindles.

This series establishes the highest standard in the world
among BT40 taper built-in motor spindles with grease
lubrication and has been thoroughly optimized for enhanced
energy conservation and even quieter operation.

Low noise and vibration

NSK'’s grease replenishing system eliminates the wind noise
associated with oil-air lubrication. The direct drive without
gears or couplings employs balance correction technologies
that result in low noise and low vibration.

Low environmental load

The spindles of this series operate in a clean and energy-
efficient way. Air and oil consumption for bearing lubrication
are brought to zero, no oil particles are released into the
atmosphere and there are no large quantities of oil dripping
onto the work piece.

All-in-one concept with high variability

e QOur grease replenishing system FINE-LUB Il enabled us to
develop this series of grease-lubricated high-speed
spindles.

e Components such as bearings, motor, tool clamping parts
etc. have been integrated in to a single unit. This reduces
production lead time and cuts maintenance costs.

eThe standard type spindles of this series allow customers to
select between BT40 or HSK-AB3, S- or L-type, grease
replenishing or packed grease, etc. In addition, various
options such as through-spindle coolant or flood coolant
specification are available.

Extremely easy maintenance Tool clamping unit

A wide variety of peripheral devices are offered in an all-in-one format for “plug-and-play” ease of use.

Tool releasing cylinder

All-in-one cartridge structure for
spindle components significantly
shortens downtime.

to maintain balance, and a monitor
switch for checking tool presence.

Flood coolant nozzle *
Nozzles mounted in six

locations. Primarily effective for
horizontal machining centers.

Tool holder

Equipped with a spindle disc spring Equipped with switches for upper

and lower position limits.

Completely prevents coolant
intrusion

Rotary union*

BT40/HSK-AB3

Quadruple structure consists of the
labyrinth seal, the sealing spacer, the
air seal. and the slinger seal.

Supplies through-spindle coolant
under high pressure (7 MPa). Also
suitable for MQL processing

*QOptional feature

Specifications of High-Speed Built-in Motor Spindle

Reference numbers will be included in the specification drawings of supplied products. When ordering, please provide the

reference number for the product you would like to purchase.

Reference number example: \W- E @ 00- @ E m @ @

Spindle type B: Standard / High-Speed Type
S: High-Rigidity, High-Power Type
F: High-Speed, High-Power Type
Mounting dimensions
11: S-type
12: L-type / High-Rigidity, High-Power
Type / High-Speed, High-Power Type

Flange 0: Standard position

Spindle taper / speed 0: BT40/15000/12000  1: BT40/20 000

2: HSK-A63/15 000/12 000 4: HSK-A63/20 000/25000

Bearing lubrication 0: Grease 1: Grease replenishing

6-¢14 drill thru
®20 c’bore, 13 depth

Dimensions

Seal 0: Standard seal

Monitor switch

3: Tool presence / Upper and lower
position limits of the tool releasing
cylinder

Coolant (Option)

0: None 1: Through-spindle coolant
2: Flood coolant nozzle
3: Through-spindle coolant / Flood coolant nozzle

Note: Flood coolant specification not available for
High-Speed, High-Power Type

'_
..L

186 NSK

M A4
99 2
1 I I
L L L L
L
[tem Unit S-type L-type High—rigidity, Hi_gh-speed,
Standard High-speed Standard High-speed high-power high-power
c Bearing bore (mm) o070 o070 070 070 280 070
'% Speed (min™) 15 000 20 000 15 000 20 000 12 000 25000
2 BT40 BT40 BT40
2 Tool shank - HSK-AB3 < HSK-AB3 < HSK-AB3 HSK-AG3
g Bearing lubrication — grease grease replenishing grease grease replenishing | grease replenishing | grease replenishing
‘3 | Output (short-time/continuous) | (K 18.5 (10min) /11 — 22 (15min) /18.5 — 25 (15min) /22 | 30 (25%ED) /22
= Torque (N) 60 — 118 — 156 68
° D1 (mm) 210 «— 230 “— 230 230
5 D2 (mm) 265 «— 285 — 285 285
@ D3 (mm) 170 «— 170 — 190 180
2 D4 (mm) 240 «— 260 “— 260 260
S L (mm) 670 “— 800 “— 801 670
g L1 (mm) 235 «— 235 «— 236 140
= L2 (mm) 190 - 320 - 320 270
g L3 (mm) 110 “— 110 “— 110 125
(mm) 135 “— 135 — 135 135
co?,:fo%rﬁéﬁts Order mmmmp  COlect —mmms) Assemble mmmsh —Adjust )

All-in-one-unit Order  mmmmp IEISCIUCIY

Reduced production lead time

e Significantly reduces time from order to completion of
spindle adjustment.

¢ Also reduces running stock.

Carbs maintenance costs

e Spindles can be used for different machines in the factory.

® Reduces spare unit inventory.
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£
)

<
o

‘=
)

o
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Rolling Fatigue Life and Basic Dynamic
Load Rating

Bearing Life
The functions required of rolling bearings vary according to

the bearing application, and these functions must be
performed for a prolonged period. Even if bearings are
properly mounted and correctly operated, they will eventually
fail to perform satisfactorily due to an increase in noise and
vibration, loss of running accuracy, deterioration of grease, or
fatigue flaking of the rolling surfaces. In the broad sense of the
term, bearing life refers to the period during which bearings
continue to operate and satisfy their required functions.
Depending on the cause of bearing failure, this bearing life
may be defined as:

¢ noise life

® grease life

¢ rolling fatigue life
Besides natural deterioration, bearings may fail due to:

* heat seizure

e fracture or cracks

* wear

® rings becoming scored

® damaged seals

If the bearing fails for such reasons, this should not be

interpreted as normal bearing life because these failures often
occur as a result of selecting the wrong bearings, improper
design or manufacture of the bearing surroundings, incorrect
mounting, or insufficient maintenance.

Rolling Fatigue Life and Basic Rating Life

When rolling bearings are operated under load, the raceways
of their inner and outer rings and rolling elements are
subjected to repeated cyclic stress. The rolling contact
surfaces of the raceways and rolling elements experience
metal fatigue, and scaly particles may separate from the
bearing material in a phenomenon called “flaking”. Rolling
fatigue life is represented by the total number of revolutions at
which the bearing surface will start flaking due to stress.
Rolling fatigue life is often also called “bearing life” when the
term is used in a more narrow sense.

Even for seemingly identical bearings of the same type, size,
and material that receive the same heat treatment and other
processing, the rolling fatigue life varies greatly, even under
identical operating conditions. This is because the flaking of
materials due to fatigue is subject to many other variables.
Consequently, the concept of “basic rating life”, in which
rolling fatigue life is treated as a statistical phenomenon, is
used in preference to actual rolling fatigue life.

190 NSK

Suppose a number of bearings of the same type are operated
individually under the same conditions. After a certain period,
10% of them will fail as a result of flaking caused by rolling
fatigue. The total number of revolutions at this point is defined
as the basic rating life. If the speed is constant, the basic
rating life is often expressed by the total number of operating
hours completed when 10% of the bearings become
inoperable due to flaking.

In determining bearing life, basic rating life is often the only
factor considered. However, other factors must also be taken
into account. For example, it is possible to approximate the
grease life of bearings prelubricated with grease. Since noise
life and abrasion life are determined according to individual
standards for different applications, specific values for noise
or abrasion life have to be determined empirically.

Basic Dynamic Load Rating
The basic dynamic load rating applies to bearings with
stationary outer rings and rotating inner rings. It is defined as
the constant load that the bearing can endure for a rating life
of one million revolutions (10° rev). For radial bearings, the
basic dynamic load is given as a central radial load in a
constant direction and magnitude, while the basic dynamic
load rating of thrust bearings is given as an axial load of
constant magnitude in the same direction as the central axis.
The basic dynamic load ratings are listed in the bearing tables
under C, for radial bearings and C, for thrust bearings.

The basic dynamic load rating of multi-row bearing
arrangements can be calculated using the following formula:

for ball bearings: Cj =j97x Cq

for roller bearings: Cj=j ™ x C4

where  j: Number of rows (j 2 2)
C : Basic dynamic load rating for single-row bearings
C;: Basic dynamic load rating for multi-row bearings
(where j is the number of rows)

Special care must be taken when calculating the basic
dynamic load rating C, for thrust bearings, as j refers to the
number of rows sustaining axial load only. For example, only
two rows sustain the axial load in a four-row DBB
arrangement; thusj = 2.

Basic Rating Life
The following relationships exist between basic dynamic load
rating, dynamic equivalent load, and basic rating life:

e _[CV 6
for ball bearings: L= (3) (10° rev)

3

[ 10° (g) ")

“=60n \P

for roller bearings: [ o= (Q)m (10° rev)

L= "5on (F)

)

: Dynamic equivalent load (N)
C : Basic dynamic load rating (N)
n : Rotational speed (min-')

For bearings that run at a constant speed, it is convenient to
express the fatigue life in terms of hours.

Dynamic Equivalent Load

In some cases, the loads applied on bearings are purely
radial or axial loads; however, in most cases, the loads are a
combination of both. In addition, such loads usually fluctuate
in both magnitude and direction.

In such cases, the loads actually applied to bearings cannot
be used for bearing life calculations; therefore, a hypothetical
load should be estimated that has a constant magnitude,
passes through the center of the bearing, and achieves the
same bearing life as the bearing would attain under actual
conditions of load and rotation. Such a hypothetical load is
called the dynamic equivalent load.

Assuming the equivalent radial load as P,, the radial load as
F., the axial load as F,, and the contact angle as @, the
relationship between the equivalent radial load and bearing
load can be approximated as follows:

P,= XF,+ YF,

where: X : Radial load factor
) see Table 1.1
Y : Axial load factor

The axial load factor varies depending on the contact angle.
For roller bearings, the contact angle remains the same
regardless of the magnitude of the axial load. In the case of
single-row deep groove ball bearings and angular contact ball
bearings, the contact angle increases when the axial load is
increased. Such change in the contact angle can be
expressed by the ratio of the basic static load rating Co, and
the axial load F,. Table 1.1 shows the axial load factor at the
contact angle corresponding to this ratio. Regarding angular
contact ball bearings, if the contact angle is 25° 30°, or 40°,
the effect of contact angle change on the load factor may be
ignored under normal operating conditions.

For thrust bearings with contact angles of a =90° that

receive both radial and axial loads simultaneously, the
equivalent axial load P, becomes as follows:

P, = XF,+ YF,

Relationship between Bearing Life and
Contact Angle

When a load is applied to an angular contact ball bearing,
the amount of stress at the contact point changes as a result
of the varying load conditions of the balls, inner ring, and outer
ring relative to the contact angle of the bearing.

Figure 1.1 illustrates loads acting on two rolling elements at a
30° contact angle and a 15° contact angle.

The relationship between an axial load applied to the bearing
and the resulting load acting on the rolling element can be
formulated as:

Load on rolling element = Fa/(number of balls x sin Q).

Therefore, the larger the contact angle, the smaller the load
acting on the rolling element. The load at the contact point
and its consequential deformation are reduced, thus resulting
in longer life.

When a radial load is applied, the smaller the contact angle,
the smaller the load acting on the rolling element. This results
in reduced load at the contact point.

For these reasons, bearing life varies according to the
contact angle under the same load conditions.

Fig. 1.1 Contact point

w

|
(94
Contact point

15°

Fa/
Number of balls

Load acting on

3 Load acting on
rolling element

rolling element

30° contact angle 15° contact angle
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Table 1.1 Value of Factors X and Y for Calculation of Equivalent Load P = XF + YFa
ﬁr%le row @ DB (i=2) @ ®
DT (i=1) @ @/ DF (i=2) @\ @ DBD @/ @ ®\ DET @/ @ @ ®\
Bearing type % e DTD (i=1) /@ @/ /®/ DBB (i=2) @/ /@ ®\ ® DFD ® ® @ DFT ® ® ® @
PTT{I=1) @ @ ’®/ @ DFF (i=2) ® ® @ @/ Axial load supported by 2 rows Axial load supported by 1 row Axial load supported by 3 rows Axial load supported by 1 row
Fa/Fr=e Fa/Fi>e Fa/Fr=e Fa/Fi>e ; Fa/Fr=e Fa/Fi>e ; Fa/Fr=e Fa/Fi>e ; Fa/Fr=e Fa/Fi>e ; Fa/Fr=e Fa/Fr>e
X Y X Y X Y X Y X Y X Y X Y X Y X Y X Y X Y X Y
0.178 0.38 1.47 1.65 2.39 0.87 1.97 3.07 3.19 0.59 1.81 4.35 3.90
0.357 0.40 1.40 1.57 2.28 0.83 1.86 2.91 3.02 0.56 1.71 4.12 3.70
0.714 0.43 1.30 1.46 2.1 0.77 1.73 2.71 2.82 0.52 1.60 3.84 3.45
1.07 0.46 1.23 1.38 2.00 3 0.73 1.65 2.58 268 | 4 0.50 1.52 3.65 3.28
15° 0 0.44 1 0.72 —-— |1 0.59 3 |1 0.95 = |1 0.54 4 11 1.17
1.43 0.47 1.19 1.34 1.93 2 0.70 1.58 2.48 257| 3 0.48 1.46 3.51 3.15
2.14 0.50 1.12 1.26 1.82 0.66 1.49 2.33 2.42 0.45 1.37 3.30 2.96
3.57 0.55 1.02 1.14 1.66 0.61 1.37 214 222 0.41 1.26 3.02 2.71
5.35 0.56 1.00 1.12 1.63 0.56 1.27 1.98 2.06 0.40 1.22 2.94 2.64
Angular contact 0.181 0.44 1.30 1.42 2.1 0.75 1.72 2.63 2.80 0.51 1.57 3.73 3.38
ba"(gig,')ngs 0.363 0.46 1.25 1.37 2.03 0.72 1.66 2.53 2.69 0.49 1.51 3.59 3.26
0.726 0.48 1.18 1.30 1.92 0.68 1.57 2.40 2.55 0.46 1.43 3.41 3.09
18° 1.09 0.50 0 0.43 1.14 1 1.25 0.70 1.85 % 1 0.65|057 151 3 |1 2.31 | 0.93 | 2.45 % 1 045|053 138 | 4 |1 3.28 | 1.15 | 2.97
1.45 0.52 1.10 1.21 1.79 0.63 1.46 2.24 2.38 0.43 1.34 3.18 2.88
2.18 0.54 1.05 1.15 1.70 0.60 1.39 212 2.26 0.41 1.27 3.02 2.74
3.63 0.57 1.00 1.10 1.63 0.56 1.29 1.97 2.10 0.40 1.22 2.91 2.64
25° = 0.68 0 0.41 0.87 1 0.92 0.67 1.41 - |1 048 054|116 | — |1 171089 (188 | — |1 0.33|050|1.08| — |1 2.45 | 1.08 | 2.33
30° - 0.80 0 0.39 0.76 1 0.78 0.63 1.24 - |1 041|052 |1.01 | — |1 145|084 (164 | — |1 028048093 | — |1 2.05 | 1.03 | 2.01
40° - 1.14 0 0.35 0.57 1 0.55 0.57 0.93 - |1 029 046|076 | — |1 1.02 076 [1.23| — |1 020042071 | — |1 1.46 | 0.92 | 1.54
30° - 0.72 - - 0.48 1 0.74 0.55 0.48 1 — 1091041048 |1 — 1056|089 |0.48 |1 — 1098|030 048 |1 — 1046 |1.04|0.48 |1
Angular contact thrust 40° - 1.05 — — 0.60 1 1.01 0.64 0.60 1 — [1.24|0.39 | 0.60 | 1 — |0.76 | 0.84 | 0.60 | 1 — [1.35|0.29 | 0.60 | 1 — 10.62 |0.98 | 0.60 | 1
ball(gjg:?gs 555 - 1.79 - — 0.81 1 1.60 0.60 0.81 1 — 1195|036 |0.81 |1 — 1120|078 | 0.81 | 1 — 212|027 |0.81 | 1 — 1098|090 |0.81 1
60° = 2.17 = = 0.92 1 1.90 0.56 0.92 1 — 1232035092 |1 — [1.43|0.76 | 0.92 | 1 — 252|026 092 1 — [ 117 /088 | 0.92 | 1
Tapered roller bearings (') - 1.5tan 0 04 0.4cot o 1 0.45cot | 0.67 |0.67cot - -
oseo || (| (|| 080 | (| (DD Q o811 |(J|(D DD Q
Bearing type e 24 ® ® @ @ @ Rl ® ® ® ® @ piFnr ® ® ® ® ® @
Axial load supported by 3 rows Axial load supported by 2 rows Axial load supported by 4 rows Axial load supported by 1 row Axial load supported by 5 rows Axial load supported by 1 row
Fa/Fr=e Fa/Fr>e Fa/Fr=e Fa/Fr>e FalFr=e Fa/Fr>e Fa/Fr=e Fa/Fr>e FalFr=e Fa/Fr>e Fa/Fr=e Fa/Fr>e
X Y X Y X Y X Y X Y X Y X Y X Y X Y X Y X Y X Y
30° 0.72 0.84 0.64 0.48 1 0.63 0.64 0.48 1 1.03 | 0.64 | 048 1 0.39 | 0.64 | 0.48 1 1.06 | 0.64 | 048 1 0.34 | 0.64 | 0.48 1
Angular contact thrust 40° 1.05 1.15 0.60 0.60 1 0.87 0.60 0.60 1 1.41 0.60 | 0.60 1 0.53 | 0.60 | 0.60 1 145 | 0.60 | 0.60 1 0.47 | 0.60 | 0.60 1
ball(g:g::)ngs 55° 1.79 1.82 0.56 0.81 1 1.37 0.56 0.81 1 222 | 056 | 0.81 1 0.84 | 0.56 | 0.81 1 228 | 0.56 | 0.81 1 0.74 | 0.56 | 0.81 1
60° 2.17 2.15 0.55 0.92 1 1.62 0.55 0.92 1 2.63 | 0.55 | 0.92 1 1.00 | 0.55 | 0.92 1 2.71 0.55 | 0.92 1 0.88 | 0.55 | 0.92 1
Note: For tapered roller bearings, please also refer to the values listed in the bearing tables on pages 160 and 161.
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Fig. 1.2 Life Test Results Under Clean Lubrication Conditions Table 1.2 Value of Contamination Coefficient a,

New Life Theory

Introduction 5000 - e o 10 um filrated
. . . , 10 um filtrate fact 1 0.8 0.5 0.4-0.1 0.05
The conventional life calculation formula based on the 4000 - , 6206, 10 um filtrated getacer
, ) 6206, 3 um filtrated
theories of G. Lundberg and A. Palmgren addresses only 6206, 10 pm filtrated Application Greater than 100 pm No filtration,
subsurface-originated flaking. This phenomenon occurs from 7306 (VIM-VAR) quide <10 pm 10-30 pm 30-100 um or no filtration (il bath, presence of many

3000 - /

L,, theoretical

cracks due to dynamic shear stress immediately below the 20 um filtrated /Degree of filtration circulating lubrication, etc.) | fine particles

Max surface contact pressure, MPa

rolling surface that progressively reach the surface in the form 20007 . ,
. (’;"50: - Sealed, grease -lubricated | Sealed, grease-lubricated Normal usade | Bearings for autormotive
i m Tiltrate
of flaking. Longer than theoretical . . bearings for electrical bearings for electric motors 58g gs fora .
life (presence of Application ) . . . Automotive hub | transmission, industrial
. L appliances, information Sealed, grease-lubricated ) . ) -
fatigue load limit) examples : ) ; unit bearings, gearboxes; construction
1 8 Ne-V 1000 ‘ ‘ ‘ ‘ ‘ technology equipment, bearings for railway axle boxes otc machines. etc
In s = Z2 (1) 10 106 107 108 10° 100  1g" etc. Bearings for machine tools, etc. ' T

In recent years, bearing technology has advanced
considerably, particularly in the areas of dimensional accuracy
and material cleanliness. In addition, progress has been made
in bearing-related technology such as lubrication cleanliness
and filtration. As a result, bearings can now have a longer
rolling fatigue life in a cleaner environment than the life
obtained by the traditional ISO life calculation formula.

NSK’s new life calculation formula theorizes that rolling
fatigue life is the sum total of the combined effects of both
subsurface-originated flaking and surface-originated flaking
occurring simultaneously.

Composition of NSK’s New Life Calculation

Formula
(1) Subsurface-originated flaking

Before examining subsurface-originated flaking, contact of
the rolling elements with the raceway surface must have a
sufficient and continuous, clean oil-film.

Fig. 1.2 plots the Ly life for each test condition regarding the
maximum surface contact pressure (Pnay) along the y-axis
and the number of repeated stress cycles applied along the
x-axis. In the figure, line L4y theoretical is obtained using the
conventional life calculation formula. As maximum surface
contact pressure decreases, the line representing actual life
separates from the conventional line and moves towards
longer life. This separation suggests the presence of a fatigue
load limit P, below which no rolling fatigue occurs. This is
better illustrated in Fig. 1.3. The following equation introduces
a fatigue limit for subsurface-originated flaking into the
Lundberg-Palmgren theory:

1 R —7)°
Ins“N/(TZEU)dV'“(Q)
v
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Number of repeated stress, cycles

Fig. 1.3 NSK’s New Life Theory That Considers Fatigue Limit
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(2) Surface-originated flaking

Under actual bearing operation, the lubricant is often
contaminated with foreign objects such as metal chips, burrs,
casting sand, and so on. When foreign particles are mixed in
the lubricant, the particles become pressed onto the
raceways by the rolling elements, and dents occur on the
surfaces of the raceways and rolling elements. Stress
concentration occurs at the edges of the dents, generating
fine cracks that over time propagate into flaking of the
raceways and rolling elements. As shown in Fig. 1.4, the
actual life is shorter than conventionally calculated life when
lubrication is contaminated at low maximum surface pressure.
The line representing actual life separates from the line
created by theoretical life calculations and moves towards a
shorter life. This shows that actual life under contaminated
lubrication is further shortened because of the decrease in
maximum surface contact pressure.

Fig. 1.4 Life Test Results Under Contaminated Lubrication Conditions
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NSK’s new life calculation formula accounts for trends in the
results of the life test in a clean environment and at low load.
Therefore, the new equation is a function of (P-P,)/C. This
function is affected by specific lubrication conditions identified
by a lubrication parameter. In addition, it is assumed that the
effects of different types and shapes of foreign particles are
strongly influenced by the bearing load and lubrication
conditions present and that such a relationship can be
expressed as a function of the load parameter. This load
parameter is defined in the new life calculation formula as
(P-P)/C * 1/a..

Based on the above concept, the calculation formula for
surface-originated flaking is as follows:

1 e (1—1y)° 1
InSOCN'/V.ZothX{ f(ac;aL) —1}(3)

(8) Calculation of contamination coefficient a,

Test results on ball and roller bearings with grease
lubrication and clean filtration show that bearing life is a
number of times longer than the conventionally calculated life.
However, if a foreign particle is harder than HV350, hardness
becomes a factor and a dent will appear on the raceway.
Fatigue damage from these dents can progress to flaking in a
short time. Test results on ball and roller bearings with foreign
object contamination show that they have no more than 1/3 to
1/10 of the conventionally calculated bearing life.

Based on these test results, we have adopted contamination
coefficient a, as a basic concept for NSK’s new life theory.
The contamination coefficient a. is classified into five stages,
as shown in Table 1.2.

NSK 195



1. Life

| | PartD | | |

(4) New Life Calculation Formula L4pe

Adding the formulas for subsurface-originated flaking (2) and
surface-originated flaking (3) yields a formula that can be
expressed as:

1 e (T—Tu)C 1
InsocN'/V- 75 de{ N }-~-(4)

From this equation (4), another equation (5) can be derived:

Laple =81 - @ngk - Lqg - rvrerreremeeeeee (5)

Reliability factor a4 is shown in Table 1.3. The theory also
utilizes viscosity ratio K(k= Vv/v4 where V is the operational
viscosity and V4 is the required viscosity). The lubrication
parameter g, is a function of k. The theory indicates that the
better the lubrication conditions (the higher the Kvalue), the
longer the life.

As shown in equation (6), correction factor aysk is @ function
of lubrication parameter a; and load parameter (P-P,)/C « 1/
ac.

aNSKOCF{%' a1 ;aL} .................... (6)

Figures 1.5 and 1.6 chart the correction factor aygk of the
new life calculation formula as a function.

Based on test results, the new life calculation formula
considers ball bearings and roller bearings separately.

Table 1.3 Reliability Factor a4

Reliability (%) 90 95 96 97 98 99
Reliability Factor | 1.00 | 0.62 | 0.53 | 0.44 | 0.33 | 0.21

List of symbols used:

S :Probability that flaking does not occur after stress
has been repeated N times
N : Number of repeated stresses
T :lInternal stress
T, :Internal stress at fatigue limit
vV :Stress volume
Zy : Depth at which maximum shear stress occurs
a. :Contamination coefficient
a, :Lubrication parameter (a function of viscosity ratio k)
P :Load applied to bearing
P, :Fatigue load limit
C  :Basic dynamic load rating
e, ¢, h : Constants
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Fig. 1.5 New Life Calculation Graph for Ball Bearings
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Fig. 1.6 New Life Calculation Graph for Roller Bearings
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Life of High-Speed Bearings

When bearings are operated at high speed, the effect of
centrifugal force acting on the rolling elements must be
considered (Fig. 1.7). In the basic rating life equation on page
190, a ratio of basic dynamic load rating and external load
was used, and the internal load generated by centrifugal force
was not taken into account.

NSK employs specific software to perform convergence
calculations that obtain a balance of the forces acting on
rolling elements, including centrifugal force and various other
elements. An example result of such a calculation regarding
bearing life in high-speed operation is given in Fig. 1.8.

Please contact NSK for life calculations regarding bearings
used in high-speed applications.

Note: Bearing life as mentioned above indicates rolling fatigue
life, which does not include bearing failure caused by seizure,
wear, or the like. It is difficult to calculate how long a bearing
will perform until a bearing failure takes place. Please refer to
page 190 for details on the definition of bearing life.

Life of Ceramic Hybrid Bearings

As ceramic balls have a lower density than steel balls, the
increase in internal load due to centrifugal force in high-speed
operation is less than with steel balls. Thus, the life calculation
will show a longer life.

ISO 281 does not define static load ratings and dynamic load
ratings for bearings with ceramic balls. Therefore, the load
rating values listed in the bearing tables from page 48 onward
are reference values calculated with the same formula that
applies to steel ball bearings.

Fig. 1.7 Change in Contact Angle Due to Centrifugal Force

—— Outer ring

a | ~— Inner ring

F¢ : Centrifugal force acting on the rolling elements

Fig. 1.8 Example Calculated Life Considering Centrifugal Force
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Life Calculation for Multiple Bearings as a Group

When multiple rolling bearings are used in one machine, the
fatigue life of individual bearings can be determined if the load
acting on individual bearings is known. In general however,
the machine becomes inoperative if a bearing in any part fails.
It may therefore be necessary in certain cases to know the
fatigue life of a group of bearings used in one machine.

The fatigue life of bearings varies greatly, and our fatigue life
calculation equation Lo = (%)p (Where p=3 for ball bearings
and p:? for roller bearings) applies to the 90% life, or
“basic rating life”. This refers to either the number of
revolutions or hours that 90% of bearings of the same type
operated under the same conditions can reach.

In other words, the calculated fatigue life for one bearing has
a probability of 90%. Since the endurance probability of a
group of multiple bearings for a certain period is a product of
the endurance probability of individual bearings for the same
period, the basic rating life of a group of multiple bearings is
not determined solely from the shortest basic rating life
among the individual bearings. In fact, the group life is much
shorter than the life of the bearing with the shortest fatigue
life.

Defining the basic rating life of individual bearings as L4, Lo,
L5 ... and the basic rating life of the entire group of bearings as
L, the relationship may be expressed by the following
equation:
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Basic Static Load Rating

When subjected to an excessive load or a strong shock load,
rolling bearings may incur a local, permanent deformation of
the rolling elements and raceway surface. This deformation
increases in area and depth as the load increases, and when
the load exceeds a certain limit, the smooth running of the
bearing is impeded.

The basic static load rating produces the following
calculated contact stress at the center of the contact area
between the raceway surface and the rolling element
subjected to the maximum stress:

for ball bearings : 4 200MPa
for roller bearings : 4 000MPa

In this most heavily contacted area, the sum of the
permanent deformation of the rolling element and that of the
raceway is approximately 0.0001 times the rolling element’s
diameter. The basic static load rating value Cj, is listed in the
bearing tables as Cy, for radial bearings and Cg, for thrust
bearings.

The basic static load rating of multi-row bearing
arrangements may be calculated using the following formula:

Cj=jXC1

where | : Number of rows
C, : Basic static load rating for a single-row bearing
C; : Basic static load rating for a multi-row bearing
(where j refers to the number of rows)

However, when calculating the basic static load rating for
thrust bearings Cy,, j refers only to the number of rows that
sustain an axial load.

Fig. 2.1 The Relation between Indentations and Basic Static
Load Rating

81 l
)
82
Q 8= 38, +8,=0.0001D,,
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Static Equivalent Load

The static equivalent load is a hypothetical load that
produces a contact stress equal to the maximum contact
stress the bearing is subjected to under actual load conditions
while stationary in the area of contact between the most
heavily stressed rolling element and the bearing raceway.

For radial bearings, the radial load passing through the
bearing center is used as the static equivalent load. For thrust
bearings, the axial load in the direction coinciding with the
central axis is used as the static equivalent load.

(a) Static equivalent loads for radial bearings

The greater of the two values calculated from the following
equations should be adopted as the static equivalent load on
radial bearings:

where Py : Static equivalent load (N)
F, : Radial load (N)
F, : Axial load (N)
Xo : Static radial load factor
Yo : Static axial load factor

(b) Static equivalent loads for thrust bearings

PO =X0FI’+ Fa a + 900 ....................... (3)

where Py : Static equivalent load (N)
a : Nominal contact angle

Note that the accuracy of this equation decreases when
Fa<XoF:.

The values Xy and Y, of equations (1) and (3) are shown in
Table 2.1.

Note that P = F, for thrust bearings with @ = 90°.

Table 2.1 Static Equivalent Loads

Single row Double row

Bearing type Xo Yo Xo Yo

a=15°| 0.5 | 0.46 1 0.92

Angular contact ball a=1810.5| 0.46 1 0.92
bearings a=25°| 05| 0.38 1 0.76
a=30°| 0.5| 0.33 1 0.66

Tapered roller bearings a+0 | 0.5|022cota| 1 |0.44cot a

Cylindrical roller bearings | =0 Po=F:

Thrust ball bearings a=90°

Thrust roller bearings | @ =90° Poa = Fa

Thrust ball bearings a#90°| Poa = Fa+ 2.3F tan
Thrust roller bearings a#90°| (where Fa > 2.3 F-tan @)

Permissible Static Load Factor

The permissible static equivalent load on bearings varies
depending on their basic static load rating, their application,
and operating conditions. The permissible static load factor
fg is a safety factor that is applied to the basic static load
rating, and it is defined by the ratio in the equation below:

fs = (Co/Po)

where Cg : Basic static load rating
Py : Static equivalent load

Table 2.2 lists the generally recommended values for the
permissible static load factor fg.

Table 2.2 Values of Permissible Static Load Factor fg

Lower limit of fg
Ball bearings | Roller bearings
Low-noise applications 2.0 3.0
B.earlqgs subjected to 15 20
vibration and shock loads
Standard operating conditions 1.0 1.5

Operating conditions

Permissible Axial Load for Angular Contact

Ball Bearings
NSK has defined the limiting static axial load as the smaller
of the two values listed below:

1. Limiting axial load that produces shoulder override
The limiting load at which the contact ellipse generated
between the ball and the raceway overrides the shoulder of
the raceway groove (Fig. 2.2)

2. Limiting axial load in terms of surface pressure
The limiting load at which the contact stress at the center
of the contact area between the ball and the raceway
groove reaches a level that leaves an indentation as defined
in the basic static load rating (Fig. 2.3)

To maintain optimal bearing performance, NSK has defined
permissible static axial load values by applying a safety factor
to the limiting axial load based on many years of experience.

The formula for calculating the basic static axial load rating
Cpq does not take the shoulder height of the raceway groove
into account. Therefore, in some cases the Cg, value may
exceed the limiting axial load that produces shoulder override.
In such cases, the maximum load that the bearing can sustain
is lower than the Cy, value, making the Cgy, value unsuitable
(Fig. 2.4). Therefore, instead of Cy, values, we have listed
limiting axial load values in the bearing tables where
necessary, particularly for angular contact thrust ball bearings
as they are usually used to support heavy axial loads.

Fig. 2.2 Limiting Axial Load that Produces Shoulder Override

Rolling element load

e
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Fig. 2.3 Limiting Axial Load in Terms of Surface Pressure
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Fig. 2.4 Cgy, and Limiting Axial Load
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Angular Contact Ball Bearing Combinations

The combinations of angular contact ball bearings used for the fixed end of spindles are usually 2 row (DB), 3 row (DBD), and 4

row (DBB) sets. However, in 3 row combinations the preload is unevenly distributed between the bearings, resulting in a very

limited optimum range of preload which makes them unsuitable for high-speed applications.

Matched bearings are manufactured as sets, so when they are mounted adjacent to each other, the specified preload is

automatically achieved. The variation of bore and outer diameter within each set of matched bearings is adjusted to less than 1/3

of the permissible tolerance.

Table 3.1 Features of Each Combination

©@Excellent ©Very good OGood AFair —One direction only ©Two directions

DB DF DT DBD DBB

Load direction — — I — «—
Moment stiffness @) O VAN @)
Speed capability O @) A O
Low heat generation O O A O
Stiffness O O AN @

Features of Each Combination
@ Back-to-back Arrangement, DB

Axial loads in both directions and radial loads can be
sustained. Since the distance between the effective load
centers is large, this type is suitable if moments are
applied. However, in case of insufficient housing accuracy
or shaft misalignment, internal load of the bearings could
be large enough to possibly cause premature failure due
to the high level of moment stiffness.
@ Face-to-face Arrangement, DF

Compared with the DB type, the distance between the
effective load centers is small, so the capacity to sustain
moments is inferior to the DB type. On the other hand,
this type is suitable for use with housings that have less
accuracy or larger shaft deflections due to low bending
stiffness of the shaft.
@ Tandem Arrangement, DT

Axial loads in one direction and combined loads can be
sustained. Since axial stiffness of this type is twice the
value of a single row type, this arrangement is used
when the axial load in one direction is heavy.

If preload is required, it needs to be applied externally,
e.g. by using a spring.
@ 3 Row Arrangement, DBD

Axial loads in both directions and radial loads can be
sustained. However, the preload distribution to each
bearing is not equal, and preload on the counter side
(single side) is twice that of the other side. Consequently,
this type is unsuitable for high-speed operation because
of the large increase of internal load on the single side,
which could lead to bearing failure.
@ 4 Row Arrangement, DBB

Axial loads in both directions and radial loads can be
sustained. In situations that have the same axial clearance

200 NSK

as DB arrangement, preload and stiffness are twice that of
the DB arrangement. Also, the permissible axial load of a 4
row arrangement is larger than that of a DB arrangement.

Fig. 3.1 The Distance between the Effective Load Centers of
Back-to-back and Face-to-face Arrangements

[ \

sozzoslCoz o

Distance between the
effective load centers

Distance between the
effective load centers

DB DF
Fig. 3.2 Load Application Direction in Back-to-Back and Tandem
Arrangements
/ \ / /
DB DT

Fig. 3.3 Internal Preload in DBD Arrangement
Preload=500 N

250 N|250 N|500 N

Shaft Bending Comparison between Back-to-

back and Face-to-face Arrangements

Moment stiffness is different between back-to-back and
face-to-face arrangements. We have calculated typical shaft
deflections for the spindle structure shown in Fig. 3.4. In this
example, angular contact ball bearings (75BNR10XET) are
used at the front end and shaft deflections are shown for both
DB and DF configurations. A radial load of 1 000 N applied to
the spindle nose will cause the following radial deflection of
the spindle nose:

O pg = 2.4079 x 107 (mm)
O o = 2.9853 x 102 (mm)

This demonstrates the effect the distance between effective
load centers has on spindle bending.

Mounting Instructions for Matched Angular
Contact Ball Bearings

Direction of Matching

For matched bearings, the mounting order and load
application direction are very important. As shown in Fig. 3.6,
marks on the outer ring surfaces of the bearings form a “V”
when the bearings are properly matched and aligned.

Radial Run-out Mark

On the side surface or chamfered part of the inner rings, the
symbol “O
radial run-out. Optimum accuracy is achieved when the
bearing is mounted so the “O” symbol is placed directly
opposite the point of maximum shaft eccentricity.

»”

is marked to indicate the position of maximum

Fig. 3.5 The Symbol for the Position of Maximum Radial Runout
of the Inner Ring

Fig. 3.4 Spindle Deflection Curve
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Fig. 3.6 Combinations of Angular Contact Ball Bearings
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Important Points to Consider When Using Matched Bearings Fig. 3.8 DBB Combination
The axial clearance (stand-out) of each bearing in a set of matched bearings (DB, DT, DFD etc.) has been adjusted and
controlled, so that the specified amount for each standard preload is achieved when the bearings are arranged in the order
indicated by the marks on the surface of their outer rings. These marks form a “V” when the bearings have been correctly
mounted. Thus, as long as the bearing direction and the order of the bearings are not altered, bearing axial clearance or preload Stand-out CloatEneD EENEe] ERTEEn DI (R Stand-out

not adjusted / not adjusted
gap is controlled even if some bearings are selected from a bearing set. In this case the marks on the outer rings will also form

continuous straight lines. izﬁﬁﬁﬁ;
Should the direction or order of matched bearings be changed, the clearance adjustment of mating surfaces will be lost and the

resulting clearance values will be unknown. If used this way, problems may arise due to excessive or insufficient preload and
uneven load distribution. Therefore, in order to use matched bearings in other than the prescribed directions and order, it is @
necessary to measure the stand-out (offset) of each individual bearing and use spacers to adjust the axial clearance according to

these measurements. =£
C @©.9
We do not recommend machining the bearings themselves to the desired offset, as debris from grinding may remain inside the CE
o g g g g may S = \//\ é‘é
earlng' Preload gap 2b 88
To customers who wish to use the same bearings on various machines, we recommend stocking universal combination bearings 52
rather than sets of matched bearings prepared for specific arrangements. Universal combination bearings are ready for use in Matched bearings §’§
different arrangements. For more information on universal combination bearings, please refer to page 204. Ready for use for DBB combination Not ready for use

Fig. 3.7 DT Combination

Examples of applicable arrangements : Needs additional clearance adjustment
Stand-out ‘
not adjusted Clearance adjusted

between DT pair Clearance not adjusted Clearance not adjusted

Clearance adjusted between DT pairs

S B8 [ o

® ® | ®

l—

Stand-out not adjusted

| —— | ——— : - ~

ST Preload gap 2b
Clearance adjusted between DT pairs %He

Matched bearings

Ready for usek for DT combination ‘Not ready for use Iﬁ%ﬁﬁ I&ﬁ: ﬁﬁ:
3 ® ® | ©.

. ; Needs additional
Applicable arrangements | clearance adjustment @ @ @

~_

i Preload gap 2b ; Clearance not adjusted Clearance not adjusted

Clearance not adjusted
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Universal Combination Bearings

NSK manufactures universal combination bearings which have been controlled to have the same amount of stand-out (offset) on
their front and back faces. That way, for bearings with the same bearing number, users will achieve the specified amount for each ®In the case of bearing sets (DB, DU etc.), the variations of bore and outer diameter within each set are controlled. However,
standard preload, regardless of which combination they chose. Each universal combination bearing comes with a V-shaped mark when using single row universal combination bearings (SU), users should check the actual bore/outer diameter variation

on the surface of the outer ring to simplify identification of the correct direction when mounting and to ensure that the correct printed on the box of each bearing and make sure variation of these dimensions is low. Otherwise variations in housing or
combination is achieved. The V-shaped mark points to the direction of the axial load that the inner ring supports (contact angle). shaft fit may occur that result in imbalances of internal load, which may cause damage to the bearings.

Fig. 3.9 Universal Combination @®0One way of keeping the variation of bore and outer diameter of SU bearings low is to choose the P4Y accuracy class that
f NSK provides. P4Y rated bearings have a running accuracy of ISO Class 4. As bore diameter and outer diameter are strictly
controlled, these bearings are suitable for random matching.
{ \_ /

b Fig. 3.10 Tolerances of P4 and P4Y Accuracy Fig. 3.11 DU Combination
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When randomly matching bearings, attention § E’

should be paid to the variation in bore and
outer diameter between the bearings.

Combination Mark and Matching Method for Universal Combination Bearings

| E iy — D e f Fig. 3.12 Arrangements of Universal Combination Bearings
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Types of Universal Combination Bearings 111 11111
NSK supplies four types of universal combination bearings, as shown in Table 3.2. Variation of bore and outer diameter are B e e A V/\\DI/:'FI'\VA AVB}I\T//\V
controlled for multiple-row universal combination bearings. [ .
S———" ~—— S——" S~
Table 3.2 Types of Universal Combination Bearings and Their Features DFT DTt
SuU DU DUD QU
Number of rows 1 2 3 4
Variation of bore and outer diameter — Controlled to be within 1/3 of tolerance
Note: Variation control for P4Y class bearings is the same as for P4 class bearings.
204/ NSK

NSK 205



4. Preload and Rigidity

| Part D \

Regarding the rigidity of machine tool spindles, it is possible
to think of the bearings as being springs. When an axial load
is applied to the spindle, axial displacement of the spindle is
determined by the axial rigidity of the fixed end bearings.

Radial loads applied to the spindle end will cause radial
deflection. While shaft deformation will account for most of
this deflection, bearing deflection is also a factor that may not
be ignored.

When high radial rigidity is required, cylindrical roller bearings
are generally used. In this case, axial loads are usually
sustained by angular contact thrust ball bearings. The bigger
the contact angle of an angular contact ball bearing, the

(1) Position Preload

A position preload is achieved by fixing two axially opposed
bearings so that their position relative to one another remains
unchanged during operation. In practice, the following three
methods are generally used to obtain a position preload.

1. By using a spacer or shim of proper size to obtain the
required spacing and preload, as shown in Fig. 4.1(a) on the
left, (b) and (c).

2. By installing a bearing set with previously adjusted stand-
out dimensions and axial clearance, as shown in Fig. 4.1(a)
on the right.

Fig 4.1 Position Preload Examples

(a) Angular contact ball bearings in position preload

Note: The cages of tapered roller bearings
usually protrude from the bearing’s
end faces. Customers who wish to

higher its axial rigidity. 3. By utilizing bolts or nuts to allow adjustment of axial

Normally, preload is applied to bearings in order to increase

preload, as shown in Fig. 4.1(d). In this case, starting torque ] )

the rigidity of machine tool spindles. However, excessively
high preload may cause seizure and flaking. Many users
increase rigidity by using a combination of two or more
angular contact ball bearings. This is especially true for ball
screw support bearings, where high rigidity is required,
contact angle is as large as possible, and preload is higher
than that for a spindle.

Purpose

The main purposes of applying preload to bearings in
machine tool spindles are as follows:

- To improve the running accuracy of the spindle.

-To increase spindle rigidity.

- To minimize noise due to spindle vibration.

- To prevent abnormal wear due to oscillation and vibration

-To prevent sliding between the rolling elements and

raceways

Usually a preload is applied to bearings by using two or
more bearings in combination, such as angular contact ball
bearings or tapered roller bearings. Cylindrical roller bearings
can be preloaded by making the radial internal clearance
negative.

206 NSK

should be measured to verify proper preload. However, this
method cannot be recommended for high precision
machine tool spindles due to difficulty in verifying the
proper preload, thus risking vertical displacement (tilting) of
the bearing.

i — 0

(b) Tapered roller bearings in position preload

reduce bearing span, please bear in
mind the required minimum amount

of spacer width.

.

ECRER

(c) Bearing combinations of differently sized bearings in position preload

¥

Z

(d) Position preload without spacers

=
=
=
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Axial Load and Displacement in Position Preload (DB Arrangement)
Fig 4.2 illustrates the mechanism of preload and axial load in bearing combinations.

Axial Load and Displacement in Position Preload (DBD Arrangement)
In DBD arrangements, one direction of axial load is divided equally between two bearings. Apart from that the basic concept is
the same as with DB arrangements (shown in Fig 4.2.)

Fig 4.2 Axial Displacement in Position Preload (DB Arrangement) Fig 4.3 Axial Displacement in Position Preload (DBD Arrangement)

S
. . o} o ;’/
Bearing A  Bearing B 3 "50@‘1’ J
. . . . . | S & o/
(1) When the inner rings are fixed axially, bearings Displacement 2 IS §/ 5
: of bearing B/ o 9 &
A and B are displaced by 0 40a and 0 408, § e —— \"(7)~§°’,’ Q,&‘@@Q’
respectively. Thus, the axial clearance (preload S1RN of bearing A Qg? g‘}’ / o,z,@ S
. . L ] . ) O
gap) O 4o between the inner rings is eliminated. % Side AA Bearing B o p @Q\‘b,z;\‘\
q 76 )
In this condition, preload Fq is imposed on Oao . Axial ( Y 2 y QQP,
. displacement &% &
each bearing. 5 . NS
\ Oaon  |,| Oaoce \9@?} /
1 [ A R
. |:‘,Fa : AN / © - "I'W-’
l ’ w L
1 4 (\ 2
w =
: N\ \\ 'g -g.,
! (Fao +Fa (Fao +Fa L, 9 -7 3 =
iy . / —Fa)s2 ~Fa)e | Fao~Fa SN g w o
1 / - [+
1
ke / 0 . . K
I @ 0 <
: ﬂ:@: 3 \ / Sao Sa Axial displacement S
1 © o
: é \\ //
1
i Fao Fao 8 . Axial
i 8 displacement
0 B 0 | Jaoa | Oaos |
aoA . .
Unloading Force

As shown in Fig 4.2 (3), when a large axial load is applied to preloaded bearings, the bearing opposite the side that experiences
the thrust will be relieved of axial load. In such cases, sliding may occur between the rolling elements and the raceways. In high-

(2)When an axial load F, is applied to the speed rotation, this may lead to excessive wear or bearing damage.

preloaded bearing combination as shown, the Where bearings of the same type are used in combinations, the level of load that will cancel preload can be approximated as 3

inner ring of bearing A will be displaced by 0. Fa l;
A balance between the loads acting on each

times the preload of a single bearing in the case of angular contact ball bearings, and 2 times the preload of a single bearing for

Axial Load
S
Fao +Fa—Fa

tapered roller bearings. Fig. 4.4 shows the factors for combinations of angular contact ball bearings and an example of a

[ \ © . .
bearing will be achieved in the point where the i Flf_’:jFa, Fa—Fa’ o > = calculation of unloading force.
I ]
amount of displacement of bearing A equals 0! = A - el
: || O 20A a . 1a
that of bearing B. [ = displacement Table 4.1 Approximate Values of Unloading Forces
: Combination Combination | Direction of Un]oadjng force factor (multiply Calculation Example
! symbol force with single row preload value)
! —> 3
. [N DB
(8) When a large axial load is applied so that the I <:' 3
displacement of the inner ring of bearing B : —7 N\ 3 i/ @ @ ® . |:> 6
exceeds 0,0, bearing B will no longer sustain Fa N N 3N o e 2.1 S00N 500N 1000N
= | oo
axial load. Axial load will be sustained by dﬁ 5 ! — 5
bearing A only. Therefore axial rigidity will E Fa 0 : @ @ ® ® DBB - 6
decrease. :
0 0o o Axial
Oa Qaos = . displacement /@ @’ /@f ® DBT I::> 9
<:| 1.8 Direction of force Unloading force
> 9 > 500x6=3 000N
DN DBBD
— 2.3 <= 1000x2.1=2 100N
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Standard Clearance Fig 4.4 Special Clearances Measuring Axial Clearance of Angular Contact Ball Bearing Combinations

NSK supplies matched angular contact ball bearings in four +4a In the case of a DB arrangement, place the bearing without the inner-ring spacer on the cradle as described in the figure below;

standard preload classes:

then apply the measuring load to the inner ring. After the bearing is sufficiently stabilized, set the dial gauge to zero.

Next, after removing the outer-ring spacer, place the bearing with the inner-ring spacer on the cradle and apply measuring load in

EL: Extra light preload L: Light preload the same way as described above. The reading on the dial gauge now indicates the axial clearance. A positive reading signifies a

M: Medium preload H: Heavy preload CA clearance (positive clearance in axial direction). A negative reading signifies a CP clearance, which generates preload.

The axial clearance of a DF arrangement is measured in the same manner as with a DB arrangement, although the positions of

In addition, two special clearances are available for matched spacers and cradles are different.

angular contact ball bearings and for tapered roller bearings: With a DT arrangement, the sum of front face stand-out and back face stand-out of the combined bearings at the mating

tAa surfaces should be zero.
CA: Axial clearance ‘- (positive clearance in the axial direction) For single-row bearings, axial clearance of a double-row arrangement can be obtained by adding the measured values of each
CP: Preload gap -+ (preload is generated) bearing.

DB Arrangement

— Zero setting |
—Aa Measuring load

CA: Axial clearance CP: Preload gap >
Spacer % \é\ '%
Preload Adjustment with Spacers Fig 4.5 Adjustment of Axial Clearance with Spacers : |:> %
The measured axial clearance of each bearing is listed in the ?‘:
bearing tables in Part 4 of this catalogue. The listed values Preload decreases ﬁ\ % @ % %
refer to DB and DF arrangements and do not include the -

influence of shaft and housing fit or nut clamping force. Iﬂi f}—. Iﬂi ﬁ}—. - Cradle L

/ \ / \

When using spacers to adjust the preload (for example : : : :
g sp I P ( P ‘ ‘ Preload ‘ DF Arrangement

L— EL, L— M etc.), adjust the difference between measured .
Zero setting -

axial clearance and target clearance value with a spacer. With \ \ ‘ \ ] Measuring load
uri

DB arrangement, reduce the width of the inner-ring spacer to A I D S

increase preload, and reduce the width of the outer-ring

Example of adjustment by spacers:

spacer to decrease preload. 100BER10ETDBELP4, change preload from EL — L Spacer ﬁ\
In the case of universal combination bearings, the following EL: O ~—~]

applies: L: 12
When using a DB combination, the amount of axial %’ \g

Inner-ring spacer should be 12um less in width than

clearance between the bearings equals the sum of the

outer-ring spacer. [ u
back face stand-out values of each bearing. Cradle

In a DF combination, the amount of axial clearance

) i i Single R
between the bearings equals the sum of the front face Table 4.2 Measuring Loads for Axial Clearance Measurement Ingle Row

stand-out values Nominal bearing outer diameter Back face stand-out
ut values. D (mm) Measuring load (N) [ Zero setting

Please adjust the difference to your required axial clearance Larger than Up to Measuring load
with spacers. Table 4.2 shows measuring loads for measuring 10 () 50 24.5

. . L 50 120 49 L' ,:l
axial clearance. The values in the table indicate the amount of 120 200 98
load necessary to obtain stable measurements. 200 400 196 ﬁ\ I ‘% ﬁ\ I ‘%

(") Outer diameter of 10mm is included in this range I I

Front face stand-out

Zero setting /
Measuring load
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Measuring Axial Clearance of Tapered Roller Bearing Combinations (Stand-out Measuring Method)
In the case of a DB arrangement, place a single row bearing on a cradle with the back face of the inner ring facing down. Turn
the outer ring (at least 10 turns) to stabilize the rollers. Then measure inner ring width and assembled bearing width. Next,
measure the inner ring width and assembled bearing width of the second bearing in the same way. Finally, measure widths K and
L of the spacers.
Inserting these measurements into the equation below will obtain axial clearance 4.
Ag = (L-K)-(fa+1g) = (L-K)-[(Ta-Ba)+(Tp-Bg)]
A4, < 0 signifies a preload.
In the case of a DF arrangement, measure the outer ring instead of the inner ring. This gives the following equation for axial
clearance:
Ag = (K-L)-(ba+bp) = (K-L)-[(Ta-Ca)+(Tp-Cp)l
Tapered rolling bearings in DF arrangement are often operated without the use of an inner-ring spacer, so that the inner rings of
both bearings touch directly. In this case, L = 0.
Since the cages protrude, please make sure you place the bearings with the correct side onto the cradle when measuring
tapered roller bearings and take care to avoid mechanical interaction with other parts so as to prevent cage deformation.

Outer-ring Outer-ring
spacer Bearing B Spacer Bearing B
Bearing A Inner-ring spacer / Bearing A Inner-ring spacer /
N
[
DB Arrangement DF Arrangement
f : Back face stand-out
Ta, Ts Ba, Bs b : Front face stand-out
farfe T : Assembled bearing width
I C : Quter ring width
X B :Inner ring width
3 K : Outer-ring spacer width
} L :Inner-ring spacer width
ba, bs
L
K
|
Ca, Cs
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(2) Constant Pressure Preload

Constant pressure preload is achieved using a coil or disc spring. Even if the relative position of the bearings changes during
operation, the magnitude of the preload remains relatively constant throughout all the various operation conditions. Therefore
constant pressure preload is used for combinations of angular contact ball bearings in high-speed applications.

One example is shown in Fig. 4.6. Since spring rigidity is, as a rule, small compared with bearing rigidity, the change in spring
preload due to bearing displacement is negligible. Thus, the preload applied to bearings C, D and E in the figure below will be
approximately the same in both vertical shaft and horizontal shaft configurations.

However, in addition to the forces of each spring, bearings A and B will also be affected by the dead weight of the shaft in vertical
operation. Axial loads exerted from the free end towards the fixed end (from right to left in the figure below) will reduce preload of
bearings A and B. It is necessary to consider these effects when setting preloads for bearings A and B so that they will not
become unloaded.

Fig. 4.6 Distribution of Preload in Constant Pressure Preload

Spring 1

Preload (N)
Bearing A Bearing B Bearing C Bearing D
Horizontal shaft 250 250 250 250
Vertical shaft 200 200 250 250
(@) Shaft weight = 100 N, Spring 1 =500 N
Spring 1 Spring 2

Preload (N)
Bearing A Bearing B Bearing C Bearing D Bearing E
Horizontal shaft 250 250 300 100 100
Vertical shaft 200 200 300 100 100

(b) Shaft weight = 100 N, Spring 1 = 300 N, Spring 2 = 200 N
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Preload and Axial Rigidity

Generally, when an axial load F, is applied to a bearing it is
possible to calculate the axial displacement 0, of the bearing
using the following formula:

For angular contact ball bearings: 0, = cF,2®
For tapered roller bearings: 0, =CF°

Where c is a constant that depends on the bearing’s internal

design.

As the displacement is increased by axial load to the 0.9 for
tapered roller bearings and the 2/3 for ball bearings, the effect
of preload application to reduce displacement is stronger with
ball bearings.

The above equation refers to elastic displacement between
the rolling elements (balls, tapered rollers) and the inner and
outer rings. Actual axial displacement will also depend on the
material and the thickness of shaft and housing as well as on
shaft fit and housing fit. For axial displacement that takes
these mounting factors into account, please contact NSK.

Fig. 4.7 Axial Load and Axial Displacement in Single Row Bearings

10 s ,
ol Oal=0a2 '
8 . :
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3 71 :
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' (Tapered roller bearing)
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Fig. 4.8 Comparison of Rigidity under each Preloading Method

A

Position preload

- — = Constant pressure preload

Radial rigidity

Speed

Comparison of Preloading Methods

Position preload and constant pressure preload can be
compared as follows:

(1) Position preload provides greater bearing rigidity than
constant pressure preload at the same amount of preload.
In other words, the deflection due to external loads is less
for bearings with position preload.

(2) Under position preload, the preload varies during operation
depending on such factors as a difference in axial
expansion due to a temperature difference between the
shaft and the housing, a difference in radial expansion due
to a temperature difference between the inner and outer
rings, and the effect of centrifugal force acting on the
rolling elements. Under constant pressure preload, the
variation of spring load due to shaft expansion and
contraction etc. is minimal, so its effect on preload is
negligible.

With position preload, bearing rigidity will generally increase
with spindle speed because preload increases during
operation. In contrast, the preload level with constant
pressure preload will remain constant. However, the contact
angle will changes due to centrifugal force acting on the balls
(Fig. 1.7 on page 197) and result in a decrease of rigidity (Fig.
4.8).

Consequently, position preloads are generally preferred
where increasing rigidity is desired, while constant pressure
preloads are more suitable for high-speed applications, for
applications where axial vibration needs to be prevented, for
use with thrust bearings on horizontal shafts, etc.

Preloading Amount

A larger preload results in higher rigidity. However, increasing
preload reduces fatigue life and increases heat generation. In
extreme cases, excessive preload may result in abnormal
wear or even seizure.

Therefore, the amount of preload needs to be carefully
selected taking into consideration the type of application and
the operating conditions, to avoid larger preload than
necessary.

High-Speed Spindles and Preload

When bearings are operated at high speed, internal load
increases as a result of the expansion of the inner ring due to
centrifugal force, the effect centrifugal force has on balls, and
the temperature difference between inner and outer ring.
Then, surface contact pressure between the balls and the
raceways of the inner and outer ring will increase. For
bearings having a contact angle, such as angular contact ball
bearings, pure rolling motion will be accompanied by sliding
as a result of spin moments and gyroscopic moments on the
balls. Sliding increases as bearing speed increases. As a
result, the intensity of heat generated in the contact areas
increases and the viscosity of the lubricating oil decreases. In
some cases, a breakdown of the oil film occurs, which results
in bearing seizure. This means that even if contact surface
pressure were to remain unchanged from low-speed
operation to high-speed operation, heat generation would still
increase as speed increases due to sliding.

At NSK, we calculate contact surface pressure and slip rate
generated during high-speed operation by computer. Based
on our own abundant empirical test data as well as market
results, we have established limiting factors according to the
lubricating method and rotating speed; this is the foundation
on which we determine preload. For applications exceeding
800,000 dyn, please contact NSK.

For high-speed bearings in constant pressure preload, a
medium preload (M) per row is commonly chosen as a
guideline value and then adjusted according to the required
rigidity and the temperature rise in high-speed operation.

Preload for Thrust Bearings

Thrust bearings generally require an axial load in order to
prevent slipping between the rolling elements and the
washers.

The minimum axial load required to prevent rolling element
slippage can be calculated using the equation below. In cases
where shaft dead weight is insufficient, a preload needs to be
added, e.g. by a spring.

For minimum axial load in the case of horizontal shafts,
please contact NSK.

For thrust ball bearings: Fy min = Mn?

where  F, in @ Minimum axial load (kN)
M Minimum load factor (listed in bearing tables)
n : Maximum speed during operation (min-)

For thrust cylindrical roller bearings: F5 min = 0.0005C, + Mn?

where  Fj min : Minimum axial load (kN)
M Minimum load factor (listed in bearing tables)
Coa : Basic static axial load rating (kN)
n : Maximum speed during operation (min-)

Internal Clearance in Cylindrical Roller

Bearings

In order for machine tool spindles to have high running
accuracy and rigidity, bearings are used with minimum
internal clearance or preload after mounting. When using
cylindrical roller bearings, bearings with tapered bores are
usually used to allow easier adjustment of internal clearance.
In general, cylindrical roller bearings for the front end (fixed
end) of the spindle are adjusted upon mounting to have a
preload during operation. Bearings for the rear end (free end)
are adjusted upon mounting to produce a slight clearance
during operation. The amount of internal radial clearance after
mounting is determined based on several factors such as
speed, load, lubricating method, bearing size, required rigidity,
service life, etc.

Fig. 4.9 shows the relationship between internal radial
clearance and rolling fatigue life as well as the relationship
between internal radial clearance and radial elastic
displacement for a cylindrical roller bearing (NN3020, bore
diameter 100 mm, outside diameter 150 mm, width 37 mm).

Fig. 4.9 Influence of Internal Radial Clearance on Rolling Fatigue
Life and Rigidity in a Double-Row Cylindrical Roller Bearing
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Limiting Speeds

The limiting speeds listed in the bearing tables are guideline
values. They are applicable when all of the following criteria
are met:

¢ A single bearing, appropriately preloaded using springs
¢ A spindle system controlled for unbalance

e Good heat dissipation

¢ Good lubrication

® Inner ring rotation

These values are not guaranteed for continuous operation
over a prolonged period. Especially in the case of grease
lubrication, it is recommended to choose suitable speeds
taking grease life into consideration.

The limiting speeds with grease lubrication require
appropriate amounts of high quality grease to be applied
appropriately as well as sufficient run-in. Refer to page 256 for
grease application procedures, page 268 for running-in.

Limiting speeds for oil lubrication are based on oil-air (or oil
mist) lubrication. It is possible to achieve higher speeds in cases
where oil serves to efficiently remove heat, as in jet lubrication.

In order to achieve high-speed operation, it is necessary to
keep bearing load (including internal load), heat generation
and temperature increase down. In addition to those
mentioned, the following factors also exert an influence on
limiting speeds:

(1) Preloading Method

Under position preload, internal preload increases when speed
is increased. As a general rule, limiting speed with position
preload will be lower than with constant pressure preload.
(2) Bearing Positioning and Arrangement

The number of rows in a combination of bearings affects
load distribution. The limiting speed will be determined by the
bearing operating under the most stress within a combination.
In addition, even under the same preload, heat dissipation will
be affected by the presence or absence of spacers and by
spacer length.
(3) Bearing Load

High speed and heavy load are difficult to combine. Load
endurance is affected by speed.
(4) Drive Method

Spindle drive systems can be classified roughly into three
groups: (a) coupling drives (b) built-in motor drives (c) belt or
gear drives. (a)High eccentricity in coupling drives leads to
shaft vibrations that result in lower limiting speeds. (b)With
built-in motor drives, internal heat generation of the spindle is
high; so it is especially bearings located near the motor that
could be affected and damaged by heat. In spindles equipped
with jacket cooling, the temperature difference between the

216 NSK

Table 5.1 Speed Factors for Position Preload

Preload after mounting
EL L M H

DB @ ® 0.85 | 0.80 | 0.65 | 0.55
DBB @ @ ® ® 0.80 | 0.75 | 0.60 | 0.45
DBD @ @ ® 0.75 | 0.70 | 0.55 | 0.40

DBBD @ @ @ ® ® 0.75 | 0.70 | 0.55 | 0.40

inner ring and the outer ring of the bearing will likely increase;

Arrangement

in the case of position preload this results in the internal load
increasing, which in turn means lower limiting speeds (Fig.
5.2). (c)in gear or belt drives, the driving force itself may have
to be considered. Caution is required with high-torque
spindles and high-speed spindles in particular.

(5) Mounting Conditions

In the case of position preload, the shaft fit will affect
preload. Spacer length and tightening force also affect
bearing clearance, thereby changing preload.

Housing fit conditions will greatly influence preload,
particularly during operation. Too little clearance between
bearing and housing will lead to an interference fit due to the
difference in heat expansion between bearing and housing;
this increases internal preload (Fig. 5.3).

If cylindrical roller bearings are mounted with excessive
negative clearance, the limiting speed will decline due to rising
heat generation. (page 46)

Speed Factors for Position Preload

The limiting speed of a combination of angular contact ball
bearings is calculated by multiplying the limiting speed of a
single bearing in the combination by the appropriate
adjustment factor listed in Table 5.1. The preload classification
in the table refers to the preload after the bearings have been
attached to the spindle (i.e. preload after mounting).

Usually, preload after mounting is affected by shaft fit and
spacer deformation and may exceed that resulting from initial
axial clearance. For example, an EL preloaded bearing
mounted with high interference, may have a preload after
mounting that is equivalent to an M preload. It will be
necessary to adjust axial clearance using spacers according
to the conditions in which the bearings are used.

In order to maintain stable operation over time, it is advisable
to reduce the values given in Table 5.1 further by a safety
factor of 0.75.

Calculation example:

Target value for 70BNR10HTDB, EL preload after mounting,
grease lubrication:(limiting speed) 20000 x (EL) 0.85 x (safety
factor) 0.75 = 12750min-"'

Factors that Change Preload

Fig. 5.1 Preload Setting Study Flow

@Preload increase
due to centrifugal
force on balls

@Preload increase due
to deformation of inner
ring spacer caused by

(®Preload increase due
to inner/outer ring
temperature difference

(®Preload increase
due to heat

expansion of balls

nut tightening force

Initial preload or Preload after mounting

(necessary preload force for
cutting in low speed)

axial clearance

Target Ko =100 N/pm
(Ka: Axial rigidity)

/ |

Proper preload to ensure high speed operation
o Stability in high speed
¢ Rolling fatigue life

(®Deformation of outer
ring spacer due to
compression by
retaining cover
(Decrease of preload)

(DPreload increase due to
interference fit between
inner ring and shaft

®Expansion of inner
ring raceway due to
centrifugal force
(Increase of preload)
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Fig. 5.2 The Influence of the Jacket Cooling on Limiting Speed
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6. Lubrication

| Part D \

Purposes of Lubrication

The main purpose of lubrication is to reduce friction and
wear inside the bearing and thereby to prevent seizure. The
effects of lubrication may be briefly explained as follows:
(1) Reduction of Friction and Wear

Direct metallic contact between the bearing rings, rolling
elements, and cage, which are the basic parts of a bearing, is
prevented by an oil film which reduces the friction and wear in
the contact areas.
(2) Extension of Fatigue Life

Appropriate lubrication of the rolling contact surfaces
extends the rolling fatigue life of bearings. This requires
suitable viscosity of the lubricant. If the viscosity of the oil is
too low so the film thickness is insufficient, rolling fatigue life
will be shortened.
(3) Dissipation of Heat

Circulating lubrication may be employed to remove frictional
heat or heat transferred to the bearing from the outside. This
prevents the bearing from overheating and the lubricant itself
from deteriorating.
(4) Others

Adequate lubrication also helps to prevent foreign material
from entering the bearings and guards against corrosion or
rusting.

Lubricating Methods

For machine tool spindles in which high accuracy is
important, it is necessary to prevent excessive temperature
rise of the spindle to reduce thermal deformation.

Bearing heat generation is divided into a load term
determined by the bearing type and load, and a speed term
determined by the lubricating method and speed.

Generally, the speed term is greater, but if a lubricating
method resulting in a small speed term is selected, the
influence of the load term cannot be disregarded. Therefore, it
is important to select a low heat generating bearing (load
term) and lubricating method (speed term).

Regarding heat generation, both the lubricating method and
the quantity of lubricant have important effects. Lubrication
using a small amount of grease is common since this method
is economical, maintenance free, and there is little heat
generation. The oil-air lubricating method requiring a minimum
quantity of oil was developed to maintain a constant low
temperature in conjunction with high speeds. Refer to Table
6.1. for a comparison of lubricating methods.
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The relation between oil quantity and heat generation
(frictional loss) and temperature rise is already known as
shown in Fig. 6.1. In zone A, oil is employed in the minimal
quantity necessary. This minimizes agitation resistance and
the amount of associated heat generation. However, caution
is required since oil quantities lower than zone A pose the risk
of insufficient lubrication causing heat increase and bearing
failure.

In zone B, the oil quantity is higher which means more heat
is generated due to oil agitation. However, once a certain
quantity is exceeded, temperature decreases as the oil
transports some of the heat away from the bearing.

In this case, the amount of oil needed depends on the oil
drain features of the machine, allowable temperature, heat
dissipation, and the heat generation characteristics of the oil
due to agitation resistance. The adequate oil amount is thus
often determined empirically.

— Load term (Determined by bearing type

?_yr:_amltc and load)
r;cblon. orque | Mi=f.Fd.
orbearing . where f, : Coefficient determined by
(heat generation) .

bearing type and load
M=Mi+Mv F : Load

d.. : Pitch circle diameter of rolling
element

'—Speed term (Determined by oil Viscosity,
oil amount, and speed)
Mv =f,(Von)*dm?®
where f, : Coefficient determined by
bearing and lubricating
method
Vo : Kinematic viscosity of oil
n : Speed

Fig. 6.1 Oil Quantity and Temperature Rise

Amount of

Temperature heat generation

rise .

Heat generation —
Temperature rise —

Zone B

 Forced circulation
lubrication

® Jet lubrication

i Zone A

¢ Qil-air lubrication

¢ Oil mist lubrication
¢ Grease lubrication

Oil quantity —

Table 6.1 Comparison of Lubricating Methods

Lubricating Method Advantages

[JCost is low.
[ Limitation of temperature rise is possible.
[JMaintenance free.

Grease Lubrication

Disadvantages

11f packed grease deteriorates, seizure may occur.
[JMay allow penetration of dust or cutting fluid.

Oil Mist Lubrication [JDust and cutting fluid cannot easily enter.

[JSince new oil is always fed, no fear of oil deterioration.

[ Pollution of environment.

O Oil supply quantity varies depending on the oil viscosity
and temperature, so control of a small flow rate is difficult.

Ot is difficult to confirm that oil is actually fed.

of oil is fed and heat generation is low.
Qil-Air Lubrication the air, so the temperature rise low.

[ Dust, cutting fluid cannot easily enter.
J Environmental pollution mist is slight.

[JSince new oil is always fed, no fear of oil deterioration.

[JSince oil quantity control is possible, the optimum quantity | [ Cost is rather high.

1 Confirmation of whether oil is actually fed to bearing is

[JBesides little heat-generation, there is a cooling effect of difficult.

o enter and seizure hardly ever occurs.
Jet Lubrication 4

controlled to some degree.

[JSince the oil flow rate is high, dust and cutting fluid cannot | (I Frictional loss is high.

[JSince oil leaks, it is difficult to use for vertical spindles.

[JBecause of cooling by oil, the bearing temperature can be | [JCost is high.

Grease Lubrication
(1) Recommended Greases

For grease lubrication of bearings in high-speed machine
tool spindles that require low temperature rise and long life, a
consistency No.2 or No.3 grease with a synthetic base oil
(diester, diester + mineral oil, etc.) is recommended.

Table 6.2 lists the brand names and properties of greases
widely used in machine tool spindles and ball screw support
bearings.

Grease life depends to a large degree upon operating
temperature. Therefore, it is necessary to keep the
temperature of the bearing (including atmospheric
temperature) cool in order to extend grease life.

(2) Grease Quantities for High-Speed Spindle Bearings

To operate bearings at high speed with grease lubrication,
the recommended quantity to be packed is 10% to 30% of

Table 6.2 Grease Brand Names and Properties

internal space. If too much grease is packed, abnormal heat
generation occurs especially during running-in; this may
cause the grease to deteriorate. To avoid such a risk, it is
necessary to run in spindles for a sufficient time. Based on
accumulated experience, NSK determines packing quantities
that allow easy running in and will provide sufficient
lubrication. These recommended grease quantities are listed
in the table on page 257.
(3) Grease Quantities for Ball Screw Support Bearings
As bearings for ball screw support are usually operated at
slow speed, under high load, and in intermittent operation, we
recommend a grease quantity of 30% to 55% of internal
space for increased reliability. Recommended grease
quantities for each bearing are listed in the bearing tables for
ball screw support bearings.

Base Oil | o . | Working ()
Brand Name Thickener Base Oil Viscosity, Poir?tp("Cg) Temperature Main Applications
mm‘/s (40T) Range (C)
MTE Grease Barium complex Ester oil (9 23 >260 -20 to +130 | Bearings for high-speed spindles
MTS Grease Urea () Poly- ar-olefin+Ester oil (%) 22 >220 -40 to +130 | Bearings for high-speed spindles
TURMOGREASE s ) ) . ) .
HIGHSPEED L252 Lithium soap Poly- ar-olefin+Ester oil () 25 >250 -50 to +120 | Bearings for high-speed spindles
ISOFLEX NBU15 Barium complex | Ester oil + Mineral oil + Poly- ar-olefin oil (%) 23 >260 -20 to +120 | Bearings for spindles
STABURAGS NBU 8 EP | Barium complex Mineral oil 105 >220 -10to +130 | Bearings for high load spindles
EA7 Grease Urea () Poly- a -olefin oil 46 >260 -40 to +160 | Bearings for motors
ENS Grease Urea () Polyol ester oil () 30.5 >260 -40 to +160 | Bearings for motors
Alvania S2 Lithium Mineral oil 130 185 -10to +110 | Ball screw support bearings
WPH Urea () Poly- o -olefin oil 95.8 259 -40 to +150 | Ball screw support bearings
FS2 Lithium soap Mineral oil 139 205 | -10to+110 | B2l screw support bearings, heavy
load applications
Multemp PS No. 2 Lithium soap Poly- o -olefin + Diester oil () 15.9 190 -50to +110 Ball screw support bearings, light
load applications
. ~ s . . . . ~ Ball screw support bearings
Kliberplex BEM 41-132 Lithium soap Mineral oil + Synthetic hydrocarbon oil 120 >250 40 to +150 (standard grease for BSBD Series)

(") For special application environments such as operating temperatures close to the low end or high end of the range or vacuum etc., please contact NSK.
(%) Caution: Grease containing urea thickener degrades fluorine-based materials.

(%) Caution: Ester oil-based grease causes acrylic materials to swell.
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Oil Lubrication

For oil lubrication of bearings, highly purified mineral and
synthetic oils with good anti-oxidative and anti-corrosive
properties are used that perform well under high loads.

The most important factor to consider when choosing
lubricating oil is the viscosity it will exhibit at operating
temperature. If viscosity is too low, the oil film will be
insufficient which may cause abnormal wear and seizure. If
viscosity is too high, the agitation resistance of the oil will
generate more heat and lead to power loss. Qil film formation
is also influenced by operating speed and load conditions.

Generally, the higher the operating speed the lower the
viscosity of the oil used. The higher the bearing load, or the
larger the size of the bearing, the higher the viscosity of the oil
used. Table 6.3 shows guideline values for oil viscosity at oil
temperatures in the vicinity of operated bearings under normal
operating conditions.

To aid your selection of lubricating oil, Fig. 6.2 shows the
relationship between oil temperature and viscosity.

(1) Oil Mist and Qil-Air Lubrication (Minimal Oil Quantity
Lubrication)

Oil mist lubrication is a method of spraying oil by turning it
into a mist using compressed air.

Qil-air lubrication is a method of feeding oil continuously by
injecting oil into a compressed air stream by means of a
mixing valve that intermittently discharges the minimum
quantity of oil using a constant-quantity piston. Fig. 6.3 shows
the recommended oil quantity for these minimal oil quantity
lubrication methods; each quantity is for one bearing. In the

Fig. 6.2 Relationship of Viscosity and Temperature of Lubricating Oil
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Fig. 6.4 Oil-air Lubrication System (Example)

case of oil mist lubrication, it is necessary to adjust the oil
quantity to accommodate the effects of the branches in
distribution tubing and leakage from the gaps around the
spacers.

For the position of the spray nozzle, please refer to pages
240-241.

Example of an oil-air lubrication system
Air supply
e Clean and dry compressed air
e Dew point 3°C or lower
® Air pressure: 0.2 to 0.5 MPa
(0.4 to 0.45 recommended)
Lubricating oil
e Clean high-speed spindle ail, or turbine oil
(With online filter, if needed)
e Viscosity:22 to 68cst
Distributing tube for oil-air
e | ength of distribution tubing: 1.5to 5 m
(8.5 to 5 m recommended)
¢ Inner diameter of distribution tubing: 2 to 2.5 mm
(transparent urethane tube with 4mm outer diameter etc.)

Please refer to the instruction manual of your lubrication
device manufacturer etc. for details.

Table 6.3 Required Viscosity of Lubricating Oil for Each Bearing Type

Kinematic Viscosity

Bearing Type during Operation
Ball bearings, Cylindrical roller bearings 13 cSt or higher
Tapered roller bearings 20 cSt or higher

Fig. 6.3 Recommended Oil Quantity for Each Bore Size of Bearing
(Minimal Oil Quantity Lubrication)
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N I A

‘ Angular contact ball bearing ‘
‘ 1.2dx10-®

] -

0.20
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0.4dx10-%
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Qil quantity, cc’h

|
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000 == L L]
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Oil i i fi
pump Qil line filter
§ Mixing valve |:| Spindle ‘
l | |
| I
| Distribution tube
Air supply Refrigeration  Air filter ~ Mist separator Regulator
dryer (5um) (0.3um)
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(2) Jet Lubrication

Jet lubrication is mainly used for high-speed bearings with a d,,n value of more than 1.0 x 10°. Jets of lubricating oil pass through
the bearings via one or several nozzles at a constant pressure. In high-speed applications, the air surrounding the bearing rotates
together with the bearing and forms a wall of air. The speed of the jet from each nozzle must exceed the circumferential speed of
the inner ring outside surface by at least 20%. To cool bearings and shaft down uniformly, it proves advantageous to increase the
number of nozzles. Enlarging the oil discharge outlet or employing forced discharge should also be considered so as to improve

heat removal.

Though it increases equipment size, this method is used for machine tool spindle bearings in some applications as a means of
achieving stable operation at ultra-high speeds (see Fig. 6.5). For the position of the spray nozzle, please refer to pages 240-241.

Fig. 6.5 Jet Lubrication Spindle (Example)

Qil inlet

LT—T

n——

Air seal

Additional oil outlet

Oil Amount in Forced-Circulation Lubrication

The empirical equation below can be used to estimate the
amount of oil needed for a bearing with forced-circulation
lubrication.00000

Q. 0.19x10°

T2— T1 dl_mF (N) ........................ (1)

where Q : Qil supply rate (liters/min)

T, : Oil temperature at oil inlet (°C)

T, : Oil temperature at oil outlet (°C)

d : Bearing bore (mm)

u : Dynamic friction coefficient
(guideline value, determined by bearing type, see
Table 6.4)

n : Bearing speed (min)

F : Bearing load (N)

Air seal

Main oil outlet

Table 6.4 Dynamic Friction Coefficient (Guideline Values)

Bearing Type Coefficient
Angular contact ball bearings 0.0015
Thrust ball bearings 0.0011
Cylindrical roller bearings 0.0010
Tapered roller bearings 0.0022
Thrust cylindrical roller bearings 0.0040

The value calculated from equation (1) is a guideline only and
may be modified after considering such factors as the
restrictions on oil inlet and oil outlet bore sizes.

Note that the oil drain pipe and oil outlet bore must be
designed large enough to prevent stagnation of the circulating
oil in the housing.

The oil amount obtained from equation (1) is too large for
large bearings (bore sizes of more than 200 mm) if they are
exposed to heavy loads. In these cases a value of about 2/3
to 1/2 of the calculated value should be taken as a guideline
and the final value determined after having been confirmed on
the actual machine.
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7. Bearing Tolerances | par5

The tolerance for the boundary dimensions and running accuracy of NSK radial bearings are specified by the Accuracies of Fig. 7.1 Measuring Methods for Running Accuracy
Rolling Bearings in ISO 492/199/582/1132-1, and Rolling Bearing Tolerances in JIS B 1514. In addition to the above tolerances, @ O
NSK manufactures angular contact ball bearings with precision classes ABEC 5, 7, and 9 as specified by American Bearing Meﬁ‘;‘c;ing @]
Manufacturers Association (ABMA) Standard 20. Eﬂ
Rough definitions of the items listed for running accuracy and their measuring methods are described in Table 7.1 and Fig 7.1. : T J ——)C
Further details are available in ISO 5593, Rolling Bearings Vocabulary in JIS B 0104, and Measuring Methods for Rolling Bearings ‘—C? ] )
in JIS B 1515. | -

Table 7.1 @ oc @

Running Accuracy Inner Ring Outer Ring Ggiﬂe
Radial runout of inner ring of assembled bearing Kia Rotating Stationary A (?81 Measuring load D c (max)X1.2 | ﬁgip:];t);:irzﬂ r?cijncsi ractutr:;greence (?E
Radial runout of outer ring of assembled bearing Kea Stationary Rotating A | ‘ |
| & | =17
Axial runout of inner ring of assembled bearing Sia Rotating Stationary B J Q 1 @ L ' )><1* 2W ‘ ‘ i ﬁj\f&ﬁJ
Axial runout of outer ring of assembled bearing Sea Stationary Rotating Ba T } T rima) 1. ) - )
. . . . . . . Stops (at two points) Stops at two points for inside or outside surface
Perpendicularity of inner ring face surface with respect to the bore Sd Rotating Stationary C
Perpendicularity of outer ring outside surface with respect to the face Sb = Rotating D
Table 7.4 Inner Ring (Class 3) (°) Unit: ym
Variation in thickness between shaft washer (housing washer) raceway and back face S;, Se Snlyi;h?,vShﬁftr iw?srg)errog Echg E — - —
ousing washer IS 10 be rotate Nominal Bore Single Plane Mean |Deviation of a Single |BoreDia. Variation| ~ Mean Radial | Inner Ring | InnerRing | Deviation of Single Inner Ring Width | inner Ring
Diameter Bore Dia. Deviation Bore Dia. ina Single Bore Dia. | Runoutof | Runout | Face Runout Ass Width
: : : : d RadalPlne | Variation | Inner Ring | with Bore |with Raceway| SngeBearng | Single [Combined ()| Variation
Tolerances for Radial Bearings (excluding Tapered Roller Bearings) (mm) Ao Ao ) Vir® | Varo® | Ki Se | Sal) |omitem| Boming | eemmg | Ves
|nner Rlng Over Incl. High Low High Low Max. Max. Max. Max. Max. High Low Max.
Table 7.2 Inner Ring (Class 5) Unit: um 2.5 10 0 — 4 0 — 4 2.5 1.5 1.5 1.5 15 0 — 40 | -250 1.5
Nominal Bore Deviation of Mean Bore | B0 VeizionnaSigeReddPare | Mean Bore | Radiial | Inner Ring | InnerRing | Deviation of Single Inner Ring Width | nner Ring 10 18 0 - 4 0 -4 2.5 1.5 1.5 1.5 1.5 0 — 80 | -250 1.5
Diameter Dia. in a single plane Vap () Dia. Runout of | Runout | Face Runout Ags Width 18 30 0 -5 0 -5 2.5 1.5 2.5 1.5 2.5 0 —120 | -250 1.5
d Diameter Series Variation | Inner Ring | with Bore | with Raceway | Single Bearing| Single |Combined | Variation 30 50 0 — 6 0 — 6 2.5 1.5 2.5 1.5 2.5 0 — 120 | -250 1.5
(mm) Aamp () 9 ‘ 0,2,3 Vamp () Kia Sd Sia () | Combined Bearng | Bearing | Bearing () Vbs 50 80 0 — 7 0 — 7 4 2 25 1.5 25 0 — 150 | -250 15
Over Incl. High Low Max. Max. Max. Max. Max. High Low Max. 80 120 0 — 8 0 — 8 5 25 25 25 25 0 — 200 | -380 25
2.5 10 0 -5 5 4 3 4 7 7 0 — 40 — 250 5
W . 3 p— 5 7] 2 7 7 7 3 —— — o 5 120 150 0 —10 0 —10 7 3.5 2.5 2.5 2.5 0 — 250 | -380 2.5
18 30 0 -6 6 5 3 4 8 8 0 — 120 — 250 5 150 180 0 —10 0 —10 7 3.5 5 4 5 0 — 250 | -380 4
30 20 g =L B < 4 < B B 0 = EY || e < 180 250 0 —-12 0 —-12 | 8 4 5 5 5 0 —300| -500 | 5
50 80 0 -9 9 7 5 5 8 8 0 — 150 — 250 6
80 120 0 -10 10 8 5 6 9 9 0 — 200 — 380 7 . .
120 180 0 13 13 10 7 8 10 10 0 _ 250 _ 380 8 Table 7.5 Inner Ring (Class 2) Unit: pm
180 250 0 —15 15 12 8 10 11 13 0 — 300 — 500 10 Nominal Bore Single Plane Mean - - BoreDia. Variation| ~ Mean Radial | Inner Ring | InnerRing Deviation of Single Inner Ring Width | jnner Ring
250 315 0 —18 18 14 9 13 13 15 0 — 350 — 500 13 Diameter Bore Dia. Deviation eV|aE|}on OD? ngel aSinge | Bore Dia. | Runout of | Runout | Face Runout Ass Width
219 400 0 =2 2 15 2 18 i 20 0 = 4 030 1 d ;rjs (2|)a. RadialPlane | Variation | Inner Ring | with Bore |with Raceway| SngeBeaig Single |Combined ()| Variation
Table 7.3 Inner Ring (Class 4) Unit: pm (mm) Aemp () Vo €) | Vamo () | Kia Sq Sia (‘) |ConbivedBeaing| Bearing | Bearing Vs m
i —— — - - - i Over Incl. High Low High Low Max. Max. Max. Max. Max. High Low Max. §
Nominal Bore Single plane mean | Deviation of a Bore Dfa- Variation maSlng\e Mean Bore | Radial | Inner Ring Inner Ring | Deviation of Single Inner Ring Width Inner Ring 25 10 0 —925 0 — 925 o5 15 15 15 15 0 — 40 | — 250 15 S
Diameter bore Dia. deviation| Single Bore Dia. | Radial Plane Vap () Dia. | Runout of | Runout | FaceRunout 4ss Width %
d Diameter Series | Variation | Inner Ring| with Bore |withRaceway | Single Bearing| Single | Combined | Variation 10 18 0 —25 0 —25 2.5 1.5 1.5 1.5 1.5 0 — 80 | —250 1.5 =
(mm) Admp () Aas () 9 ‘ 0,2,3 | Vamp () Kia Sd Sia () | ConbnedBeaing | Bearing |Bearing ()| Vs 18 30 0 —25 0 —25 2.5 1.5 2.5 1.5 2.5 0 — 120 | — 250 1.5 E’
Over Incl. High Low High Low Max. Max. Max. Max. Max. High Low Max. 30 50 0 —25 0 —25 2.5 1.5 2.5 1.5 2.5 0 — 120 | — 250 1.5 §
25 10 0 -4 0 -4 4 3 2 25 3 3 0 — 40 | —250 2.5 50 80 0 —4 0 —4 4 2 2.5 1.5 2.5 0 — 150 | — 250 1.5
e o AN o . : P e : o | T | T | 2 80 | 120 | 0 | -5 0o |-5 5 25 | 25 | 25 | 25 | 0 |—200|—380 | 25
30 50 0 -6 0 -6 6 5 3 4 4 4 0 —120 | —250 3 120 150 0 -7 0 -7 7 3.5 2.5 25 2.5 0 — 250 | — 380 2.5
s g 0 -7 0 -7 ! 5 85 4 5 5 0 — 150 | —25%0 4 150 180 0o | -7 0 |—-7 7 85 5 4 5 0 |—250|—380| 4
80 120 0 -8 0 -8 8 6 4 5 5 5 0 —200 | —380 4
120 180 0 —10 0 —10 10 8 5 6 6 7 0 —250 | —380 5 180 250 0 —8 0 -8 8 4 5 5 5 0 — 300 | — 500 5
180 250 0 —12 0 —12 12 9 6 8 7 8 0 —300 | —500 6
(") Applicable to individual rings manufactured for combined bearings. Inner rlng (Class 4Y)
(9 Applicable to bearings with cylindrical bores. Table 7.6 Tolerance of Bore Diameter of Inner Ring Unit: pm
f N * ; P : . .
(¥ Class 3 is NSK’s original accuracy. Tolerance of bearing bore diameter and outer ring outer diameter are Class 4. Other tolerances are Class 2. Bore diameter (mm) Class 4 Cless 4Y (Controlled to medium value) * C18SS 4,Y s NSKS, proprietary accuracy standarg, in which tlolerancel
) . Over Incl. High Low High Low of bearing bore diameter and outer ring outer diameter are in a special
(*) Applicable to ball bearings 9 9 ' . :
' 30 50 0 - 6 —1 -3 class (controlled to medium value) and running accuracy is Class 4.
50 80 0 = 7 -2 =5 Since variation of bearing bore diameter and outer ring outer diameter
Remarks: 1. The bore diameter tolerance limit (High) for bearings with cylindrical bores, as specified in this table, is not necessarily applicable within a 80 120 0 - 8 -3 -6 is minimized, P4Y is the most suitable accuracy class for universal
distance of 1.2 times the chamfer dimension r (Max.) from the ring face. 120 150 0 — 10 -3 =7 combination bearings.

2. ABMA Standards ABEC5, ABEC7, and ABEC9 are equivalent to ISO (JIS) Classes 5, 4, and 2 respectively.
ABMA Standards are applicable to angular contact ball bearings.
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7. Bearing Tolerances par5

Tolerances for Radial Bearings (excluding Tapered Roller Bearings)

Outer Ring

Table 7.7 Outer Ring (Class 5) Unit: pm Table 7.9 Outer Ring (Class 3) (%) Unit: pm
Nominal Outside | Single Plane Mean | Outside Dia. Variation in a Single Radial Plane | Mean Radial | Variation of Outside | OuterRing | Deviation of | Outer Ring Nominal Outside | Single Plane Mean | Deviation of Single Outside Dia. Mean Radial | Variation of Outside | Outer Ring | Deviation of | Outer Ring
Diameter Outside Dia. Viop Outside Dia. | Runout of | Surface Generatrix | FaceRunout | Single Outer Width Diameter Outside Dia. Outside Dia. Variation in @ Single | Outside Dia.| Runout of | Surface Generatrix | Face Runout | Single Outer Width
D Deviation Diameter Series Variation | Outer Ring | Inclination with Face | with Raceway Ring Width Variation D Deviation Radial Plane Variation | Outer Ring | Inclination with Face | with Raceway Ring Width Variation
(mm) Apmp 9 0,2 Vbmp Kea Sp Sea (1) Ves (mm) Apmp Aps Vbp Vbmp Kea Sp Sea (‘) Ves
Over Incl. High Low Max. Max. Max. Max Max. dos Max. Over Incl. High Low High Low Max. Max. Max. Max. Max. dos Max.
6 18 0 - 5 5 4 3 5 8 8 5 6 18 0 — 4 0 — 4 2.5 1.5 1.5 1.5 1.5 1.5
18 30 0 — 6 6 5 3 6 8 8 5 18 30 0 — 5 0 — 5 4 2 2.5 1.5 2.5 1.5
30 50 0 -7 7 5 4 7 8 8 5 30 50 0 -6 0 -6 4 2 2.5 1.5 2.5 | Equaltothe 1.5
50 80 0 -9 9 7 5 8 8 10 | Equalto the 6 50 80 0 -7 0 -7 4 2 4 15 4 value of inner | 1.5
80 | 120 0 | —10 10 8 5 10 9 | vaeofinner | 8 80 | 120 0o | -8 o | -8 5 25 5 2.5 5 fing (Usg) of | 2.5
120 1 150 0 |- M 1 8 6 ! 10 18 ting () of 8 120 | 150 0o | —9 0o | —9 5 2.5 5 25 5 the same 2.5
150 | 180 0 | —13 13 10 7 13 10 14 e same 8 150 | 180 o |-10| o | —10 7 35 5 25 5 bearing 25
180 250 0 = 1% 15 11 8 15 11 15 bearing 10 180 250 0 — 11 0 — 11 8 4 7 4 7 number. 4
250 315 0 — 18 18 14 9 18 13 18 11
number. 250 315 0 —13 0 — 18 8 4 7 5 7 5
315 400 0 — 20 20 15 10 20 13 20 13 315 400 0 15 0 _ 15 10 5 8 7 8 7
400 500 0 — 23 23 17 12 23 15 23 15
500 630 0 — 28 28 21 14 25 18 25 18
630 800 0 — 35 35 26 18 30 20 30 20 Table 7.10 Outer Ring (Class 2) Unit: pm
Nominal Outside | Single Plane Mean | Deviation of Single Outside Dia. Mean Radial | Variation of Outside | Outer Ring Face | Deviation of | Outer Ring
Table 7.8 Outer Ring (Class 4) Unit: pm Diameter Outside Dia. Outside Dia. Variationina | Outside Dia.| Runout of | Surface Generatrix |  Runout with Single Outer | Width
— - D Deviation Single Radial Plane| Variation | Outer Ring | Inclination with Face Raceway Ring Width Variation
Nominal Outside |Single Plane Mean Deviation of Single Qutside Dia. Variaion in a Sngle Radial Plane | - Mean Radial | Variation of Outside | OuterRing | Deviation of |Outer Ring (mm) Apmp Aps Vbp Vbmp Kea Sp Sea (') Ves
Diameter Outside Dia. X X Vbp Outside Dia.| Runout of | Surface Generatrix | Face Runout | Single Outer Width . . Acs
D Deviation OUtSIAde g Diameter Series Variation | Outer Ring | Inclination with Face | with Raceway |  Ring Width | Variation el el Al Loy Al el — iz — Lz e iz
(mm) Apmp Ds 9 0.2 Vomp Kea S Sea () Vos 6 18 0 — 25 0 - 25 2.5 1.5 1.5 1.5 1.5 1.5
Over Incl. High Low High Low Max. Max. Max. Max. Max Aoes Max. 18 30 0 — 4 0 — 4 4 2 2.5 1.5 2.5 1.5
6 18 0 — 4 0 — 4 4 3 2 3 4 5 25 30 50 0 — 4 0 — 4 4 2 25 1.5 2.5 Equal to the 1.5
18 30 | 0o |-5| 0 | -5 5 4 2.5 4 4 5 2.5 50 80 0 |— 4 0 |— 4 4 2 4 1.5 4 value ofinner | 1.5
30 50 0 — 6 0 — 6 6 5 3 5 4 5 Equal to the 25 80 120 0 - 5 0 — 5 5 25 5 2.5 5 ring (4gs) of 2.5
50 80 0 -7 0 -7 7 5 35 5 4 5 value of inner | 3 120 150 0 = B 0 — 5 5 2.5 5 2.5 5 the same 2.5
80 120 0 - 8 0 - 8 8 6 4 6 5 6 ring (4gs) of 4 150 180 0 -7 0 -7 7 3.5 5 25 5 bearing 25
120 150 0 - 9 0 - 9 9 7 5 7 5 7 the same 5 180 250 0 — 8 0 - 8 8 4 7 4 7 number. 4
150 180 0 —10 0 —10 10 8 5 8 5 8 bearing 5 250 315 0 — 8 0 - 8 8 4 7 5 7 5
180 250 0 — 11 0 — 11 11 8 6 10 7 10 number. 7 315 400 0 —10 0 —10 10 5 8 7 8 7
250 315 0 — 13 0 — 13 13 10 7 11 8 10 7 @
315 400 0 — 15 0 — 15 15 11 8 13 10 13 8 2
= o
Outer Ring (Class 4Y) 5
=
(") Applicable to ball bearings. Table 7.11 Tolerance of Outer Diameter of Outer Ring Unit: pm ';
(®) NSK specification. Tolerance of bearing bore diameter and outer ring outer diameter are Class 4. Other tolerances are Class 2. Outer diameter (mm) Class 4 Class 4Y (Controlled to medium value) £
Over Incl. High Low High Low §
Remarks: 1. The outside diameter tolerance limit (Low) for bearings with cylindrical bores, as specified in this table, is not necessarily applicable within :g Zg 8 B 3 _2 _2
a distance of 1.2 times the chamfer dimension r (Max.) from the ring face. 80 120 0 _8 5 _6
2. ABMA Standards ABEC5, ABEC7, and ABEC9 are equivalent to ISO (JIS) Classes 5, 4, and 2 respectively. 120 150 0 _9 _3 -7
ABMA Standards are applicable to angular contact ball bearings. 150 180 0 -10 -3 -7
180 200 0 -11 -4 -9
200 215 and less 0 -11 -2 -9

*Class 4Y is NSK’s proprietary accuracy standard, in which tolerance of bearing
bore diameter and outer ring outer diameter are in a special class (controlled to
medium value) and running accuracy is Class 4. Since variation of bearing bore
diameter and outer ring outer diameter is minimized, P4Y is the most suitable
accuracy class for universal combination bearings.
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Tolerances for Tapered Bores of Cylindrical Roller Bearings

Table 7.12 KR Tapered Bores Unit: pm
d () (Reference) () ”
Tolerances for Tapered Bores ) Aamp Adtimp— Acmp Vap ()
The bore accuracy of tapered bore cylindrical roller bearings Fig. 7.2 Taper Angle Tolerances Over Incl. High Low High Low Max.
is specified by ISO. However, in this standard, the tolerances 18 30 + 13 0 + 3 0 4
are rather wide. For super precision class cylindrical roller 30 50 + 16 0 + 3 0 5
bearings, NSK has established its own narrower tolerance KR tolerance 50 80 +19 0 + 4 0 6
(see Fig. 7.2) 80 120 + 22 0 + 5 0 7
912 Ktolerance 120 180 + 25 0 + 7 0 9
180 250 + 29 0 + 9 0 12
250 315 + 32 0 + 11 0 14
Taper 1:12 315 400 + 36 0 + 12 0 16
1T T (4° 46" 18.8") (') For bearings with larger than 400mm bore, please contact NSK.
(%) Bore diameter variation in a single radial plane, which is applicable to all radial planes of tapered bores.
(®) Taper angular tolerance, 4°4618.8” ;>

KR: A very narrow range positioned towards the lower
limit of ISO tolerance for easier adjustment of taper
angle during mounting. KR tolerance is NSK’s Table 7.13 K Tapered Bores Unit: pm

standard tolerance for bore diameters up to 400mm. .
K :Positioned midrange of ISO tolerance, this accuracy (mm) Admp Adtmp = Admp Vap ()
class offers bore dimensional accuracy identical to Over Incl. High Low High Low Max.
the ISO specification. K tolerance is NSK’s standard 18 30 + 21 0 + 21 0 4
tolerance for bore diameters over 400mm. 30 50 + 25 0 + 25 0 S
50 80 + 30 0 + 30 0 6
80 120 + 35 0 + 35 0 7
120 180 + 40 0 + 40 0 9
. 180 250 + 46 0 + 46 0 12
Fig. 7.3 Tapered Bore Tolerances 250 315 + 50 0 + B 0 14
315 400 + 57 0 + 57 0 16
Nominal tapered bore Tapered bore with deviation in single plane mean bore diameter 400 500 + 63 0 + 63 0 18
2 500 630 + 110 0 + 110 0 21
‘f 630 800 +125 0 + 125 0 27
A
é (') Bore diameter variation in a single radial plane, which is applicable to all radial planes of tapered bores.
S 2
. o —— & 2
; + ! B 5
Taper 1:12 < N L
ke ] | 5 - ] | |
S s ) S 2
S s §
- \ | - \ m
L5 T
d : Nominal bore diameter V4o © Bore diameter variation in a single
d; : Theoretical diameter of larger end of tapered bore radial plane
di=d++5B B : Nominal inner ring width
Agmp - Deviation of single plane mean bore diameter of smaller a : Half of taper angle of tapered bore
end of tapered bore from the nominal diameter a=223'9.4"
Aqimp - Deviation of single plane mean bore diameter of larger =2.38594°
end of tapered bore from the theoretical diameter =0.041643rad

226 NSK NSK 227



7. Bearing Tolerances | | | par5

Tolerances for Angular Contact Thrust Ball Bearings Tolerances for Angular Contact Thrust Ball Bearings for Ball Screw Support
Tolerances for angular contact thrust ball bearings (Class 4A (') of BAR, BTR, NSKTAC2xF types) Tolerances for high-rigidity angular contact thrust ball bearings (Class PN7C (®) of NSKTACxxC type)
Table 7.14 Inner ring Unit: pm Table 7.18 NSKTAC C Series Unit: pm
Nominal Bore Single Plane Deviation of a Bore Dia. Variation in | Mean Bore| Radial | InnerRing | InnerRing | Inner Ring Deviation of Nominal Bore Single Plane Mean Deviation of Single Single Plane Mean Deviation of Single Deviation of Single |Inner ring (Outer Ring)
Diameter Mean Bore Single Bore Dia. | a Single Radial Plane Dia. Runout of | Runout | FaceRunout |  Width Single Inner (Outer Ring) Bore Diameter Bore Diameter Outside Diameter Outside Diameter Inner Ring Width Face Runout with
Dia. Deviation Vap Variation | Inner Ring | with Bore | with Raceway | Variation Ring Width Diameter Deviation Deviation Raceway
d Admp Ads Diameter Series Vdmp Kia Sa Sia VBs Ass (mm) Admp Ads Apmp Aps Aps Sia (Sea)
(mm) 9 0 Combined Bearing Over Incl. High Low High Low High Low High Low High Low Max.
Over Incl. High Low High Low Max. Max. Max. Max. Max. Max. Max. High Low 10 18 0 —4 0 —4 — — — — 0 — 120 25
— 50 0 -6 0 -6 6 5 3 4 4 4 3 0 — 250 18 30 0 _5 0 _5 _ _ _ _ 0 120 25
50 80 0 -7 0 -7 7 5 3.5 4 5 5 4 0 — 250
80 120 0 -8 0 -8 8 6 4 5 5 5 4 0 — 380 %0 %0 0 - 0 - 0 - 0 - 0 - 120 25
120 150 0 -10 0 -10 10 8 5 6 6 7 5 0 — 380 ol £ J = v = v = v =/ g — 29 G
150 180 0 - 10 0 -10 10 8 5 6 6 7 5 0 — 500 80 120 0 —8 0 -8 0 -8 0 -8 0 — 200 2.5
180 250 0 — 12 0 —12 12 9 6 8 7 8 6 0 — 500 (¢) NSK specification

Table 7.15 Outer rin Unit: pm . . : . :
9 H Tolerances for angular contact thrust ball bearings for high-load drive applications
Nominal Outside Single Plane Deviation of Outside Dia. Variation Mean Radial | Varationof Qutside| Outer Ring | Outer Ring Deviation of (Class PN5D (4) of NSKTACOxD and NSKTACxx-3 types)
Diameter Mean Outside Single Outside Dia. | in a Single Radial Plane | Outside Dia. | Runout of | Surface Generatrx | Face Runout |~ Width Single Outer
Dia. Deviation Vop Variation | Outer Ring | Incination it Face | with Raceway | Variation Ring Width
D ADmp Aps Diameter Series VDmp Kea Sp Sea Ves Acs
(mm) 9 0 Combined Bearing Table 7.19 NSKTACO3 Series Unit: pm
Ol i3 hligh Eow hiiohy Lo e e Mg e LR RS LR hligl ‘ L Nominal Bore Single Plane Mean Single Plane Mean Deviation of Single Inner ring (Outer Ring)
- 80 —30 -7 — 30 -7 7 5 35 5 4 5 3 (Outer Ring) Bore Diameter Outside Diameter Inner Ring Width Face Runout with
80 120 —40 —48 —40 —48 8 6 4 6 5 6 4 Diameter Deviation Deviation Raceway
120 150 | —50 | —59 | —50 | —59 9 7 5 7 5 7 5 | Equaltothevalue of
inner rin (mm) Admp ADmp Ass Sia (Sea)
g (4ss) of the
150 180 — 50 — 60 — 50 — 60 10 8 5 8 5 8 5 ) o) Incl High L Hiah L High L M
180 250 -50 | —61 | —50 | —61 11 8 6 10 7 10 7 | samebearing ver T 9 — 9 — & 0 o
number. 10 18 0 -5 - - 0 — 80 5
250 315 — 60 — 73 — 60 — 73 13 10 7 11 8 10 7 18 30 0 _ s _ _ 0 _ 120
315 400 — 60 — 80 — 60 — 80 15 11 8 13 10 13 8 s
30 50 0 — 8 0 -7 0 — 120 5
(") NSK specification. Equivalent to ISO Class 4 except for tolerance of outer ring outside diameter. 50 80 0 -9 0 — 9 0 — 150 8
80 120 0 - 10 0 —10 0 — 200 8
120 150 0 —13 0 — 11 0 — 250 10
H H H > 150 180 0 —13 0 —13 0 — 250 10
Tolerances for double-direction angular contact thrust ball bearings (Class 7 () of NSKTAC2xD type) 1o 250 . s s
250 315 - - 0 —18 - - 11
. . ) ) . . 315 400 = = 0 —20 = = 13
Table 7.16 Tolerances of inner ring, outer ring, and bearing height ] Table 7.17 Tolerance of outer ring »
Unit: ym Unit: pm (*) NSK specification 8
f=
Nominal Bore Single Plane Mean Deviation of the  |Radial Runout of Assembled | Inner Ring | Inner ring (Outer Ring) Nominal Outside Deviation of g
Diameter Bore Diameter Actual Bearing Bearing Inner Ring Runout Face Runout with Diameter Single Outside Dia. =)
d Deviation Height (Outer Ring) with Bore Raceway D Aps ';,
{mm) Admp Ars Kia (Kea) Sa Sia (Sea) (mm) Tolerances for BSBD Series double-row bearings (Class P2B (°) of BSF and BSN types) £
Over Incl. High Low High Low Max. Max. Max. Over Incl. High Low 3
- 30 0 -5 0 — 300 5 4 3 30 50 —25 - 4
30 50 0 -5 0 — 400 5) 4 3 50 80 — 30 — 49 . ) .
50 80 0 — 8 0 — 500 6 5 5 80 120 — 36 — 58 Table 7.20 BSBD Series double-row bearings (BSF and BSN types) Unit: pm
80 120 0 -8 0 — 600 6 5 5 120 180 —43 — 68 Nominal Bore Single Plane Mean Single Plane Mean Inner Ring Face Radial
120 180 0 —10 0 — 700 8 8 5 180 250 — 50 -9 Diameter Bore Diameter Outside Diameter Runout with Runout of Width Toleran
180 250 0 —13 0 — 800 8 8 6 250 315 — 56 — 88 Deviation Deviation Raceway Inner Ring olerance
250 315 0 — 15 0 — 900 10 10 6 315 400 — 62 — 98 (mm) Admp Apmp Sia Kia
315 400 0 — 18 0 — 1200 10 12 v 400 500 — 68 — 108 Over Incl. High Low High Low Max. Max. High Low
() NSK specification 500 630 —76 | —120 10 18 0 -5 0 -10 1.5 1.5 0 — 250
18 30 0 -5 0 —10 2.5 2.5 0 — 250
30 50 0 -5 0 —10 2.5 2.5 0 — 250
50 80 0 —8 0 — 15 25 25 0 — 250

(°) NSK specification
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Tolerances for Metric Design Tapered Roller Bearings

Inner Ring
Table 7.21 Inner ring (Class 5) Unit: pm
Nominal Bore Single Plane Mean Bore | Bore Diameter Variation Mean Bore Radial Runout of | Inner Ring Runout
Diameter Diameter Deviation in a Single Radial Plane | Diameter Variation Inner Ring with Bore
d(mm) Admp Vdp Vdmp Kia Sq
Over Incl. High Low Max. Max. Max. Max.
10 18 0 -7 5 5 3.5 7
18 30 0 — 8 6 5 4 8
30 50 0 —10 8 5 5 8
50 80 0 —12 9 6 5 8
80 120 0 —15 11 8 6 9
120 180 0 — 18 14 9 8 10
180 250 0 — 22 17 11 10 11
250 315 0 —25 — — 13 13
315 400 0 — 30 — — 15 15
400 500 0 — 35 — — 18 19
Table 7.22 Inner ring (Class 4) Unit: pm
Nominal Bore Single Plane Mean Bore Bsvitien & Slisl B Dlamsiar Bore Diameter Variation Mean Bore Radial Runout of |Inner Ring Runout| Inner Ring Face
Diameter Diameter Deviation A in a Single Radial Plane | Diameter Variation Inner Ring with Bore Runout with Raceway
d(mm) Admp ds Vap Vamp Kia Sq Sia
Over Incl. High Low High Low Max. Max. Max. Max. Max.
10 18 0 — 5 0 -5 4 4 2.5 3 3
18 30 0 - 6 0 — 6 5 4 3 4 4
30 50 0 — 8 0 - 8 6 5 4 4 4
50 80 0 -9 0 -9 7 5 4 5 4
80 120 0 —10 0 — 10 8 5 5 5 5
120 180 0 — 13 0 — 13 10 7 6 6 7
180 250 0 — 15 0 — 15 11 8 8 7 8
250 315 0 — 18 0 — 18 — — 10 8 10
315 400 0 — 23 0 —23 — — 12 10 14
400 500 0 —27 0 - 27 — — 14 13 17

Remarks: 1. The outside diameter "no-go side" tolerances (low) specified in this table do not necessarily apply within a distance of 1.2 times the chamfer
dimension r (max.) from the ring face.
2. Some of the tolerances refer to NSK’s own specification.

Outer Ring

Table 7.23 Oute

r ring (Class 5)

Unit: pm

Nominal Outside |Single Plane Mean Outside | Outside Diameter Variation| ~ Mean Outside Radial Runout of | Variation of Outside Surface
Diameter Diameter Deviation in a Single Radial Plane | Diameter Variation Outer Ring Generatrix Inclination with Face
D(mm) Apmp Vbp Vbmp Kea Sp
Over Incl. High Low Max. Max. Max. Max.
18 30 0 — 8 6 5 6 8
30 50 0 -9 7 5 7 8
50 80 0 -1 8 6 8 8
80 120 0 — 13 10 7 10 9
120 150 0 — 15 11 8 11 10
150 180 0 — 18 14 9 13 10
180 250 0 —20 15 10 15 11
250 315 0 — 25 19 13 18 13
315 400 0 — 28 22 14 20 13
400 500 0 — 33 — — 23 15
500 630 0 — 38 — — 25 18
Table 7.24 Outer ring (Class 4) Unit: pm
Nominal Outside |Single Plane Mean Outside Bt & gl G el B Outside Diameter Variation| ~ Mean Outside Radial Runout of | Variation of Outside Surface Outer Ring Face
Diameter Diameter Deviation A ina Single Radial Plane | Diameter Variation Outer Ring Generatrix Inclination with Face | Runout with Raceway
D(mm) Apmp Ds Vbp Vbmp Kea Sb Sea
Over Incl. High Low High Low Max. Max. Max. Max. Max.
18 30 0 — 6 0 — 6 5 4 4 4 5
30 50 0 -7 0 = 7 5 5 5 4 5
50 80 0 -9 0 -9 7 5 5 4 5
80 120 0 — 10 0 — 10 8 5 6 5 6
120 150 0 -1 0 - 11 8 6 7 5 7
150 180 0 — 13 0 — 13 10 7 8 5 8
180 250 0 — 15 0 —15 11 8 10 7 10
250 315 0 — 18 0 — 18 14 9 11 8 10
315 400 0 —20 0 —20 15 10 13 10 13
400 500 0 — 23 0 —23 — — 15 11 15
500 630 0 — 28 0 — 28 — — 18 13 18

Remarks: 1. The cylindrical bore diameter "no-go side" tolerance limit (high) specified in this table does not necessarily apply within a distance of 1.2
times the chamfer dimension r (max.) from the ring face.
2. Some of the tolerances refer to NSK’s own specification.
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Tolerances for Thrust Ball Bearings

Shaft Washer

Table 7.25 Shaft washer (Class 5)

Unit: pm

Nominal Bore

Single Plane Mean Bore

Bore Diameter Variation

Shaft Washer (Housing Washer) Raceway

(Reference) Deviation

Diameter Diameter Deviation | ina Single Radial Plane |  to Back Face Thickness Variation of Bearing Height
d(mm) Admp Vdp Si (Se) ATs
Over Incl. High Low Max. Max. High Low
18 30 0 — 10 8 3 0 — 75
30 50 0 - 12 9 3 0 — 100
50 80 0 — 15 11 4 0 — 125
80 120 0 — 20 15 4 0 — 150
120 180 0 — 25 19 5 0 — 175
180 250 0 — 30 23 5 0 — 200
250 315 0 — 35 26 7 0 — 225
315 400 0 — 40 30 7 0 — 300
400 500 0 — 45 34 9 0 — 350
500 630 0 — 50 38 11 0 — 450
630 800 0 — 75 — 13 0 — 550
800 1000 0 — 100 — 15 0 — 700
1000 1250 0 — 125 — 18 0 — 900
Table 7.26 Shaft washer (Class 4) Unit: pm

Nominal Bore

Single Plane Mean Bore

Bore Diameter Variation

Shaft Washer (Housing Washer)Raceway

(Reference) Deviation

Diameter Diameter Deviation  |in a Single Radial Plane |  to Back Face Thickness Variation of Bearing Height
d(mm) Admp Vip Si (Se) ATs
Over Incl. High Low Max. Max. High Low
18 30 0 — 8 6 2 0 - 75
30 50 0 —10 8 2 0 — 100
50 80 0 — 12 9 3 0 — 125
80 120 0 —15 11 3 0 — 150
120 180 0 — 18 14 4 0 — 175
180 250 0 —22 17 4 0 — 200
250 315 0 — 25 19 5 0 — 225
315 400 0 — 30 23 5 0 — 300
400 500 0 — 35 26 6 0 — 350
500 630 0 — 40 30 7 0 — 450
630 800 0 — 50 — 8 0 — 550
Housing Washer
Table 7.27 Housing washer (Class 5)  Unit: pm Table 7.28 Housing washer (Class 4)

Unit: pm

Nominal Outside

Single Plane Mean Outside

Outside Diameter Variation

Nominal Outside

Single Plane Mean Outside

Outside Diameter Variation

Diameter Diameter Deviation in a Single Radial Plane Diameter Diameter Deviation in a Single Radial Plane
D(mm) Apmp Vbp D(mm) Apmp Vbp
Over Incl. High Low Max. Over Incl. High Low Max.
30 50 0 — 16 12 30 50 0 -9 7
50 80 0 = 19 14 50 80 0 = 11l 8
80 120 0 - 22 17 80 120 0 — 13 10
120 180 0 - 25 19 120 180 0 — 15 11
180 250 0 — 30 23 180 250 0 —20 15
250 315 0 — 35 26 250 315 0 —25 19
315 400 0 — 40 30 315 400 0 — 28 21
400 500 0 — 45 34 400 500 0 — 33 25
500 630 0 — 50 38 500 630 0 — 38 29
630 800 0 — 75 55 630 800 0 — 45 34
800 1000 0 — 100 75
1000 1250 0 — 120 —
1250 1600 0 — 160 —
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Fitting of Shafts and Housings

In order to take full advantage of the capabilities of super precision bearings such as running accuracy, high-speed performance,
and low heat generation, a high level of accuracy is required of shafts, housings and other surrounding parts as well.

When the inner ring or outer ring is mounted onto a shaft or into a housing with interference, the shape of the shaft or the
housing (out-of-roundness) is transferred to the bearing raceway surfaces and will affect running accuracy. When multiple angular
contact ball bearings are used in combination, cylindricity affects the distribution of preload between the bearings. Therefore, the
parts that mate with bearing surfaces should be as accurate as possible. Inaccurate mating of parts may cause the formation of
peaks or ridges along the shaft, which can affect the quality of finished work, especially in precision lathes etc.

Tables 8.1 through 8.4 list recommended interference values for bearings operated in standard conditions at speeds of less than
800 000 dn (Tables 8.1 and 8.2 refer to bearings for machine tool spindles, Tables 8.3 and 8.4 refer to ball screw support
bearings).

For thrust cylindrical roller bearings and thrust ball bearings, we recommend a shaft fit of h6 and a housing fit of G7 as a target.
Clearance fits are commonly used for both shaft washer and housing washer. However, particularly in the case of thrust ball
bearings where alignment of both washers with the shaft is required, small values are preferable within the range that assembly
allows.

Table 8.1 Fits on Shafts

Bl Shaft Bore diameter (mm) Tolerance of shaft outer diameter (mm) Target interference(')(®) (mm)
Over Incl. Min. Max. Min. Max.

10 18 — 0.003 0 0 0.002T

18 50 — 0.004 0 0 0.003T

50 80 — 0.005 0 0 0.003T

Bearings for 80 120 — 0.003 0.003 0 0.004T

machine tool 120 180 — 0.004 0.004 0 0.006T

spindles 180 250 — 0.005 0.005 0 0.008T

250 315 — 0.008 0.008 0 0.010T

315 400 — 0.009 0.009 0 0.013T

400 500 — 0.010 0.010 0 0.015T

(") Use the target interference when the bearing can be matched to the shaft or housing. Otherwise, use the shaft outer diameter and housing bore
minimum and maximum for random matching.

(%) T=Interference or tight fit; L=Clearance or loose fit

(%) Only applicable if outer ring is inserted into housing separately.
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Table 8.2 Fits on Housings

. Housing Bore diameter (mm Tolerance of housing bore (mm Target interference ()() (mm
Bearing type Overg InE:I. ) Min. : Ma)E. : I\iin. ()(I\)/I;x. )
18 50 — 0.002 0.002 0.002L 0.005L
50 80 — 0.0025 0.0025 0.002L 0.005L
80 120 — 0.003 0.003 0.002L 0.006L
120 180 — 0.004 0.004 0.003L 0.009L
Aggﬁ'g;;ﬁgtid 180 250 — 0.005 0.005 0.004L 0.012L
(Fixed eng) 250 315 — 0.006 0.006 0.005L 0.015L
315 400 — 0.007 0.007 0.007L 0.02L
400 500 — 0.008 0.008 0.008L 0.023L
500 630 — 0.008 0.008 0.008L 0.024L
630 800 — 0.009 0.009 0.009L 0.027L
50 80 — 0.005 0 0.025L 0.037L
80 120 — 0.007 0 0.033L 0.047L
120 150 — 0.008 0 0.042L 0.059L
Angular contact 150 180 — 0.011 0 0.039L 0.059L
t*‘(irﬁj‘s:j'ié’e;?;?s 180 250 —0.012 0 0.038L 0.061L
with radial bgearings) 250 315 — 0.013 0 0.047L 0.073L
315 400 —0.015 0 0.045L 0.080L
400 500 —0.016 0 0.054L 0.091L
500 630 —0.018 0 0.052L 0.094L
18 50 0.004 0.007 0.006L 0.009L
50 80 0.005 0.008 0.007L 0.01L
80 120 0.006 0.010 0.008L 0.012L
120 180 0.008 0.014 0.011L 0.017L
Aggﬁ'i;ggg‘?‘ 180 250 0.010 0.018 0.014L 0.022L
(Freo end? 250 315 0.012 0.022 0.017L 0.027L
315 400 0.013 0.026 0.021L 0.034L
400 500 0.015 0.030 0.024L 0.039L
500 630 0.016 0.032 0.026L 0.042L
630 800 0.018 0.036 0.031L 0.049L
50 80 — 0.005 0 0.002L 0.002T
80 120 — 0.007 0 0.002L 0.002T
120 180 — 0.008 0 0.003L 0.003T
180 250 — 0.011 0 0.004L 0.004T
Cylindrical roller bearings, 250 315 —0.012 0 0.005L 0.005T
Tapered roller beafings () 315 400 —0.013 0 0.007L 0.007T
400 500 —0.015 0 0.008L 0.008T
500 630 — 0.016 0 0.008L 0.008T
630 800 —0.018 0 0.009L 0.009T
"%
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Recommended interference values for standard operating conditions of ball screws are listed in Tables 8.3 and 8.4. Recommended accuracy and surface roughness for bearing seats in machine tool spindle applications are shown in the tables
When using angular contact thrust ball bearings for high-load drive ball screw support, in cases where a single end is supported below.
and moment loads are high, it is advisable to increase shaft interference, for example by choosing k5 etc. as required. When using cylindrical roller bearings with tapered bores, if the taper of the inner ring does not match that of the shaft,
For super precision class applications please make sure during designing and mounting that: misalignment of the inner ring groove will cause irregular movement of the rollers. With double-row cylindrical roller bearings, a
Misalignment in inclination is below 1/2000 (target: below 1/5000) difference in residual clearance between the rows will occur. Consequently, load will not be sustained equally, and rigidity will
Eccentricity is below 0.020mm decline.
We recommend that you gauge the tapered parts to be mated with bearings. Contact should cover more than 80% of the total
Table 8.3 Fits on Shafts surface area that is dyed blue. Please refer to page 248 for a description and details on the gauging of shaft tapers.
) Shaft Outer Diameter (mm) Tolerance of Shaft Outer Diameter (mm)
Bearing type -
Over Incl. Min. Max. T
10 18 — 0.008 0 b Old[A]
Angular contact thrust ball 18 30 — 0.009 0
bearings for ball screw 30 50 h5 — 0.010 0 B I
support in machine tools 50 80 — 0.013 0
80 120 — 0.015 0 X -
10 18 — 0.004 0.004 JICTAB
Angular contact thrust ball 18 30 — 0.0045 0.0045
bearings for ball screw 30 50 is5 — 0.0055 0.0055 Table 8.5 Tolerance for and Mean Roughness of Shafts
support in high-load drive
applications 50 80 — 0.0065 0.0065 Tolerance Grades and Mean Roughness (um)
80 120 — 0.0075 0.0075 Shaft Diameter Out-of-roundness (O) Cylindricity (€)) Runout (/) Coaxiality (O) Roughness
(mm) a b c d Ra
. . Bearing Accuracy Bearing Accuracy Bearing Accuracy Bearing Accuracy Bearing Accuracy
Table 8.4 Fits on Housings Over Incl. P5 P4,P3,P2 | All accuracy classes P5 P4,P3,P2 P5 P4,P3,P2 | All accuracy classes
Bearing tvoe Housing Bore Diameter (mm) Tolerance of Housing Bore Diameter (mm) — 10 0.7 0.5 0.7 2 1.2 4 2.5 0.2
e Over Incl. Min. Max. 10 18 1 0.6 1 25 15 5 3 0.2
30 50 0 0.016 18 30 1.2 0.7 1.2 3 2 6 4 0.2
50 80 0 0.019 30 50 1.2 0.7 1.2 3.5 2 7 4 0.2
Angular contact thrust 80 120 0 0.022 50 80 1.5 1 1.5 4 2.5 8 5 0.2
ball bearings for H6 : 80 120 2 1.2 2 5 3 10 6 0.4
ball screw support 28 =t o 022 120 180 2.5 1.7 2.5 6 4 12 8 0.4
180 250 0 0.029 180 250 3.5 2.2 35 7 5 14 10 0.4
250 315 0 0.032 250 315 4 3 4 8 6 16 12 0.4
315 400 4.5 3.5 4.5 9 6.5 18 13 0.8
400 500 5 4 5 10 7.5 20 15 0.8
Fig. 8.1 Arrangement of Ball Screw Support Bearings (Example) oA
1
Q| by
1 [ ez, i |
K s AB /
[Al Bl
D i . ::r[tl_, Table 8.6 Tolerance for and Mean Roughness of Housings
|| Tolerance Grades and Mean Roughness (um)
Housing Bore Diameter | Out-of-roundness (O) Cylindricity () Runout () Coaxiality (O) Roughness °
— (mm) a1 b1 C1 d1 Ra z
Bearing Accuracy Bearing Accuracy Bearing Accuracy Bearing Accuracy Bearing Accuracy }:5
Over Incl. P5 P4,P3,P2 | All accuracy classes P5 P4,P3,P2 P5 P4,P3,P2 | All accuracy classes % 2
10 18 1 0.6 1 2.5 15 5 3 0.4 5:
18 30 1.2 0.7 1.2 3 2 6 4 0.4 §§
30 50 1.2 0.7 1.2 3.5 2 7 4 0.4
50 80 15 1 1.5 4 2.5 8 5 0.4
80 120 2 1.2 2 5 3 10 6 0.8
120 180 2.5 1.7 2.5 6 4 12 8 0.8
180 250 3.5 2.2 3.5 7 5 14 10 0.8
250 315 4 3 4 8 6 16 12 1.6
315 400 4.5 3.5 4.5 9 6.5 18 13 1.6
400 500 5 4 5 10 7.5 20 15 1.6
500 630 5.5 4.5 5.5 11 8 22 16 1.6
630 800 6.5 5 6.5 12.5 9 25 18 1.6
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Spacer Dimensions
The dimensions of standard spacers for open type angular contact ball bearings (19, 29, 10, 20 and 02 Series) are listed below.

Chamfer Dimension Limits and Corner Radius of Shaft or Housing

Fig. 8.2 Chamfer Dimension

r (max.) or ry (max.) Additional information:

o} . .
’EE (Axial direction) Material of spacer: Bearing steel or carbon steel
E\E; r(min.) or Bore surface or When using spacers, parallelism of spacer end surfaces should be:
— N ry (min.) outside surface .
X 1= - Less than 0.003 mm (for spacers up to 300mm bore size)
= -
£ % /"/ Less than 0.004 mm (for spacers over 300mm bore size)
g % - (min) Remarks: The precise shape of chamfer surfaces has not been
= r (min.) or H
FlE / r (min) specified but its profile in the axial plane shall not 19 or 29 Series swa spacers for dimension series 19 or 29 (79, BNR19, BER19, BNR29, BER29, BSR19) |, .
g & intersect an arc of radius r (min.) or ry (Min.) touching - -
s . . . Nominal bearing | Bearing outside Outer ring spacer Inner ring spacer
o Bearin the side face of an inner ring and the bore surface, Bore number bore diameter diameter Outer diameter (' B Outer diamet Bore ¢ Spacer chamfer
s s or the side face of an outer ring and the outside d D uter diameter () ore uter dlameter ore ()
O
g8 surface. 00 10 22 215 17.5 145 105 0.2
““-“\2 01 12 24 23.5 19.5 16.5 12.5 0.2
ﬁ g 02 15 28 27.5 23.5 19.5 15.5 0.2
»-= 03 17 30 295 255 215 17.5 0.2
04 20 37 36.5 31.5 26 20.5 0.2
r : chamfer dimension of inner/outer ring 05 25 42 415 36 31 25.5 0.2
ry: chamfer dimension of inner/outer ring 06 30 47 46.5 41 36 305 0.2
(R St 07 35 55 545 48 42 355 0.3
08 40 62 61.5 54.5 47.5 40.5 0.3
Table 8.7 Chamfer Dimension Limits for Radial Table 8.8 Chamfer Dimension Limits for Tapered Table 8.9 Chamfer Dimension Limits 09 45 68 67.5 60 53 48.5 0.3
Bearings (excluding Tapered Roller Bearings) Roller Bearings for Thrust Bearings 10 50 72 715 66 56 50.5 03
Unit: mm Unit: mm Unit: mm 11 55 80 79.5 72 64 55.5 0.5
Smallest | Nominal | Largest permissible | FOr reference Nominal bore Largest For reference Smallest Largest |For reference 12 60 85 84.5 " 68 60.5 0.5
permissible|  bore chamfer dimension |~ = Sma‘allelst diameter or permissible T o issiple | Permissible T 13 65 90 89.5 82 73 65.5 0.5
chamfer . Corer radius of  permissible | nominal outside chamfer Corner radius of hamf chamfer | Comer radius of 14 70 100 99.5 91.5 79 70.5 0.5
diameter shaft or housing chamfer dlm < ; shaft or housing chamter di ; shaft or housing
dimension d r (max.) or r1 (max.) o fameter imension dimension | Imension 15 75 105 104.5 96.5 84 75.5 0.5
- dimension | _d or D ! {max) - r (max) - 16 80 110 109.5 1015 89.5 80.5 05
r (min.) Radial | Axal , Radial | Axial r(min.) | Radial and axial ' ' ' ' '
or ry (min.) Over| Incl. direction | direction () Max. r(min.) | Over| incl. direction | direction () Max. or r1 (min.) direction S ::; :2 ::;: 1;22 112 122 ggg 8:
015 | — | — | 03] 06 0.15 06 | — | 40 11 | 17 0.6 0.6 1.5 0.6 ™ = o0 e e g e 05
0.3 40| — | 0.8 1 0.3 1 — | 50| 1.6 25 1 1.1 2.7 1 21 105 145 144.2 133 117 105.5 05
0.6 — | 40| 1 2 0.6 1 50| — | 1.9 3 1 1.5 3.5 1.5 22 110 150 149.2 138 122 110.5 0.5
0.6 40| — 1.3 2 0.6 1.5 — 1120 2.3 3 1.5 2 4 2 24 120 165 164.2 152 133 120.5 0.5
1 = 50| 1.5 3 1 1.5 120(250| 2.8 3.5 1.5 2.1 4.5 2 26 130 180 179.2 166 144 130.8 0.8
1 50| — 1.9 3 1 1.5 250 — 3.5 4 1.5 3 5.5 2.5 28 140 190 189.2 176 154 140.8 0.8
1.1 — |[120] 2 3.5 1 2 — 120 2.8 4 2 4 6.5 3 30 150 210 209.2 193 167 150.8 1.0
1.1 120 — | 25| 4 1 2 120|250 3.5 4.5 2 5 8 4 32 160 220 219.2 203 175 160.8 1.0
15 — |120| 2.3 4 15 2 250 — | 4 5 2 6 10 5 34 170 230 229.2 214 188 170.8 1.0
15 |120] — | 3 5 1.5 25 | — [120| 35 | 5 2 7.5 12.5 6 36 180 250 249.2 231 200 180.8 1.0
2 — | 80| 3 45 2 25 |120]250| 4 55 2 9.5 15 8 38 190 260 259.2 242 206 190.8 1.0
2 80(220| 35| 5 2 25 [250| — | 45 | 6 2 12 18 10 40 200 280 279.2 255 225 200.8 1.0
2 |220| — | 38| 6 2 3 | — [120] 4 55 25 15 21 12 j‘; Zig 2‘2’8 ifg'i g? ;gg 228: 12
21 — |280| 4 6.5 2 3 1201250 4.5 6.5 2.5 19 25 15 - 260 360 359'2 399 260 260'8 1'2
Z:_) 280 150 g: ; i g 42128 430 25 ;5 ;: 56 280 380 379.2 348 312 280.8 1.2
2'5 130 280 4'5 6 5 2 120 5' 7' 3' 60 300 420 419.2 386 335 300.8 1.2
. . 64 320 440 439.2 400 360 320.8 1.2
25 |280| — | S ! 2 4 11201250 55 | 7.5 3 68 340 460 459.2 425 375 340.8 12
3 — |280| 5 8 2.5 4 |250/400| 6 8 3 72 360 480 479.2 441 399 360.8 1.2
3 280 — | 55| 8 2.5 4 |400| — | 65 | 85 3 76 380 520 519.2 475 425 380.8 15
4 - | — | 65| 9 3 S — |180| 65 | 8 4 80 400 540 539.2 494 446 400.8 15
5 - | - 8 10 4 5 180 — | 7.5 9 4
6 — | — |10 13 5 6 — |180| 7.5 | 10 5 (") For outer ring spacers operated using oil mist lubrication or jet lubrication, we recommend that the outer diameter of the outer ring spacer is the same
6 180 — | 9 11 5 as the bearing outside diameter, with a tolerance of g5 or better.

(%) For high-speed operations exceeding 700 000 dn, we recommend that the bore diameter of the inner ring spacer is the same as the bearing bore
diameter, with a tolerance of F6 or better.

(") For inner ring chamfer, locate d in "Over"/"Incl." columns;
for outer ring chamfer, locate D in "Over"/"Incl." columns.
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Additional information:
Material of spacer: Bearing steel or carbon steel
When using spacers, parallelism of spacer end surfaces should be:
Less than 0.003 mm (for spacers up to 300mm bore size)
Less than 0.004 mm (for spacers over 300mm bore size)

02 Serl eS Standard spacers for dimension series 02 (72, BSR02)

10 or 20 Series s spacers for dimension series 10 or 20 (70, BNR10, BER10, BNR20, BER20, BSR10)

Unit: mm Unit: mm
Nominal bearing | Bearing outside Outer ring spacer Inner ring spacer Nominal bearing | Bearing outside Outer ring spacer Inner ring spacer

Bore number bore d(l;:lmeter dlargeter e ) Bore Outer diameter Bore () Spacer chamfer Bore number bore dlljmeter dlarBeter Grelameer () Bore Outer diameter Bore () Spacer chamfer
00 10 26 255 21.5 14.5 10.5 0.2 00 10 30 295 25 17 10.5 0.3
01 12 28 27.5 23.5 17 12.5 0.2 01 12 32 31.5 27 18 12.5 0.3
02 15 32 31.5 27 20 15.5 0.2 02 15 35 34.5 29 21 1565 0.3
03 17 35 34.5 29.5 23 17.5 0.2 03 17 40 39.5 33 24 17.5 0.3
04 20 42 41.5 35 27 20.5 0.3 04 20 47 46.5 39 28 20.5 0.5
05 25 47 46.5 40.5 32 25.5 0.3 05 25 52 515 44 33 25.5 0.5
06 30 55 54.5 47.5 38 30.5 0.5 06 30 62 61.5 53 40 30.5 0.5
07 35 62 61.5 54 43 35.5 0.5 07 35 72 71.5 62 46 35.5 0.5
08 40 68 67.5 60 48 40.5 0.5 08 40 80 79.5 68 52 40.5 0.5
09 45 75 74.5 66 55 45.5 0.5 09 45 85 84.5 75 56 455 0.5
10 50 80 79.5 71 60 50.5 0.5 10 50 90 89.5 80 60 50.5 0.5
11 55 90 89.5 81 66 55.5 0.5 11 55 100 99.5 90 65 55.5 0.8
12 60 95 94.5 86 69 60.5 0.5 12 60 110 109.5 95 75 60.5 0.8
13 65 100 99.5 91 74 65.5 0.5 13 65 120 119.5 105 80 65.5 0.8
14 70 110 109.5 98 83 70.5 0.5 14 70 125 124.2 110 85 70.5 0.8
15 75 115 114.5 105 85 75.5 0.5 15 75 130 129.2 115 90 75.5 0.8
16 80 125 124.2 112 93 80.5 0.5 16 80 140 139.2 125 95 80.5 1.0
17 85 130 129.2 117 99 85.5 0.5 17 85 150 149.2 135 105 85.5 1.0
18 90 140 139.2 126 104 90.5 0.8 18 90 160 159.2 140 110 90.5 1.0
19 95 145 144.2 131 109 95.5 0.8 19 95 170 169.2 150 115 95.5 1.0
20 100 150 149.2 136 114 100.5 0.8 20 100 180 179.2 160 125 100.5 1.0
21 105 160 159.2 144 121 105.5 1.0 21 105 190 189.2 170 132 105.5 1.0
22 110 170 169.2 153 128 110.5 1.0 22 110 200 199.2 175 135 110.5 1.0
24 120 180 179.2 166 136 120.5 1.0 24 120 215 214.2 190 145 120.5 1.0
26 130 200 199.2 177 150 130.8 1.0 26 130 230 229.2 203 157 130.8 1.2
28 140 210 209.2 190 160 140.8 1.0 28 140 250 249.2 220 170 140.8 1.2
30 150 225 224.2 203 172 150.8 1.2 30 150 270 269.2 233 189 150.8 1.2
32 160 240 239.2 217 183 160.8 1.2 32 160 290 289.2 255 195 160.8 1.2
34 170 260 259.2 230.5 199.5 170.8 1.2 34 170 310 309.2 270 210 170.8 1.5
36 180 280 279.2 250 210 180.8 1.2 36 180 320 319.2 277 223 180.8 1.5
38 190 290 289.2 261 221 190.8 1.2 38 190 340 339.2 300 235 190.8 1.5
40 200 310 309.2 278 232 200.8 1.2 40 200 360 359.2 320 250 200.8 1.5
44 220 340 339.2 305 255 220.8 1.2
48 240 360 359.2 325 275 240.8 1.2 (") For outer ring spacers operated using oil mist lubrication or jet lubrication, we recommend that the outer diameter of the outer ring spacer is the same
52 260 400 399.2 345 304 260.8 15 as the bearing outside diameter, with a tolerance of g5 or better.
56 280 420 419.2 380 320 280.8 15 (3) For high-speed operations exceeding 700 000 d,n, we recommend that the bore diameter of the inner ring spacer is the same as the bearing bore
60 300 460 459.2 412 352 300.8 15 diameter, with a tolerance of F6 or better.
64 320 480 479.2 440 360 320.8 1.5
68 340 520 519.2 470 390 340.8 2.0
72 360 540 539.2 490 410 360.8 2.0
76 380 560 559.2 502 438 380.8 2.0
80 400 600 599.2 536 464 400.8 2.0

(") For outer ring spacers operated using oil mist lubrication or jet lubrication, we recommend that the outer diameter of the outer ring spacer is the same
as the bearing outside diameter, with a tolerance of g5 or better.

(?) For high-speed operations exceeding 700 000 d,,n, we recommend that the bore diameter of the inner ring spacer is the same as the bearing bore
diameter, with a tolerance of F6 or better.
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Nozzle Position
The following table lists nozzle positions for oil-air, oil mist, and oil jet lubrication systems.

Unit: mm Unit: mm
S el RIS 70 Series 72 Series (Staﬁjjg)r(:hsﬂgies) (NSKRg:B(EJXSX'IB Series) NEllez] 22211 g 22211 8 BSR19 Sl i gﬁgl g
number | bearing bore DA () B DA () B oA B oA ) oA B bearing bore oA ) oA B oA B oA B oA ) OA )
00 10 14.5 0.4 16.1 0.5 18.1 0.5 - - - - 6 - - - - - - 9.0 0.4 - - - -
01 12 16.5 0.4 18.3 0.5 19.6 0.5 - — — — 7 — — — — — — 10.5 0.4 — — - —
02 15 20.0 0.5 21.3 0.5 22.6 0.7 - - - - 8 - - - - - - 12.0 0.5 - - - -
03 17 21.8 0.5 23.5 1.0 25.9 0.7 - - - — 10 — - — - 13.5 0.4 14.5 0.5 17.0 1.0 - -
04 20 26.1 0.5 28.2 1.0 30.5 1.0 - — — — 12 — - — - 15.5 0.4 16.5 0.5 18.0 0.5 — —
05 25 31.1 0.5 32.9 1.0 35.5 1.0 - - — — 15 - — — — 18.5 0.5 20.0 1.0 21.0 1.0 — -
06 30 36.1 0.5 39.5 1.0 41.8 1.0 39.7 1.2 - - 17 - - - — 20.5 0.5 22.5 1.5 24.0 0.5 - -
07 35 42,6 0.5 44.6 1.0 48.6 0.7 45.4 1.5 — — 20 — — — — 25.0 0.8 26.5 0.8 28.3 0.5 — -
08 40 47.9 0.5 50.0 1.0 54.6 0.7 50.6 1.5 - - 25 31.0 0.5 - - 30.0 0.8 315 0.8 33.2 1.0 - -
09 45 53.4 0.5 55.6 1.0 59.4 0.7 56.5 2.0 60.0 1.2 30 35.5 0.5 39.0 1.0 - — - — — — — —
10 50 57.9 0.5 60.6 1.0 64.4 1.0 61.5 2.0 64.5 1.3 35 42,0 0.5 44.5 1.2 - — - — - — - —
11 55 64.0 0.5 67.3 1.0 70.8 1.0 69.2 25 71.0 1.2 40 48.0 0.5 50.0 15 — - - - - - - -
12 60 69.0 0.5 72.5 1.0 77.4 0.7 74.3 2.5 76.5 1.2 45 53.0 0.5 55.5 1.7 — - - - - - - -
13 65 74.0 0.5 775 1.0 84.6 0.7 79.2 2.5 81.5 1.2 50 57.5 0.5 60.5 1.7 — — — — — — 60.5 0.9
14 70 80.9 0.7 83.7 1.0 89.4 0.7 86.6 3.0 89.0 1.5 55 63.5 0.5 67.5 1.5 - - - - - - 67.5 0.7
15 75 85.5 0.7 89.4 1.0 94.5 0.7 90.0 2.5 94.5 1.5 60 68.5 0.5 73.0 1.5 - - — - - - 73.5 0.7
16 80 90.5 0.7 96.5 1.0 101.4 0.7 98.5 3.0 101.0 2.0 65 735 0.5 775 1.5 — - — - — - 775 0.7
17 85 98.8 0.7 101.5 1.0 109.8 1.0 103.5 3.0 106.0 2.0 70 80.5 0.7 84.0 1.7 - - - - - - 84.0 0.7
18 90 102.8 0.7 108.6 1.0 116.7 1.0 109.0 3.0 - - 75 85.0 0.7 89.0 1.7 - - - - - - 89.0 0.7
19 95 107.7 0.7 113.3 1.0 123.6 1.0 115.5 2.5 — — 80 90.5 0.7 96.0 1.7 — — — — — — 96.0 0.9
20 100 116.0 0.7 118.6 1.0 130.6 1.0 119.0 2.5 - - 85 98.5 0.7 102.0 1.7 - - - - - - 102.0 0.9
21 105 119.5 0.7 125.1 0.7 137.4 1.0 125.5 3.0 - — 90 102.0 0.7 109.0 1.7 - - — - — - 108.5 1.2
22 110 1245 0.7 131.9 0.7 144.4 1.0 134.0 3.0 - - 95 107.0 0.7 112.0 1.7 - — - — — — 1125 1.2
24 120 136.3 0.7 142.3 0.7 156.3 1.0 142.0 3.0 - - 100 113.5 0.7 118.5 2.5 - - - - - - 118.5 1.7
26 130 149.3 0.7 156.2 1.0 168.9 1.0 156.1 4.5 — — 105 119.0 0.7 125.0 1.7 — — - — — — 126.0 1.4
28 140 158.1 0.7 165.7 2.5 182.6 1.0 168.0 4.5 — — 110 124.0 0.7 132.5 1.7 — — — — — — 132.5 1.2
30 150 171.8 0.7 178.1 25 196.5 1 - - - - 120 136.0 0.7 143.0 1.7 - - - - - - 1425 1.2
32 160 181.8 0.7 190.4 25 210 1 190 5 - — 130 149.0 0.7 156.5 1.7 — - - - - - 155.5 1.7
34 170 191.8 0.7 203.4 25 223 1 203 5 - - 140 157.5 0.7 166.0 1.7 — - - — - - 167 1.7
36 180 205.6 0.7 2171 25 233 1 - - - - 150 171.5 0.7 178.5 1.7 - - - - - - 179.5 1.9
38 190 215.4 0.7 227.1 25 248 1 - - - - 160 181.8 0.7 190 2 — - - - - - 190 2.0
40 200 229 0.7 240.9 2.5 262 1 242 6.5 — — 170 191.8 0.7 — — — — — — — — 205 1.7
44 220 249 0.7 264.3 5 290 1.5 - - - - 180 205.6 0.7 - - - - - - - - 218 2.0
48 240 271.4 0.7 287 5 320 2 - — — — 190 215.4 0.7 - - - - - - - - 228 2.0
200 229 0.7 — — — — — — — — 242 2.2
(") @A of 79 and 70 Series bearings are in compliance with DIN Standard 628-6.
Fig. 9.2 Position and Direction of Spray Nozzle
B
B
Note
g
W Positioning the nozzle parallel to the spindle axis is sufficient Fig. 9.1 Angle of Spray Nozzle IN
for normal operating speeds. For bearings usually operated / IN
at high speeds, it is advantageous to position the nozzle E
- v

bore so that the lubricant is directed into the bearing at an

angle of about 15° to 20°.

B An appropriate oil drain is necessary to prevent oil from
accumulating in the spindle which leads to increased heat

in the sliding sections and damages bearings.
B We recommend filtering the oil to 5 micron or less before it
enters the lubrication system. Refer to page 220 for an

example of an oil-air lubrication system.
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1. Mounting

| Part O \

Mounting

The method of mounting rolling bearings strongly affects
their accuracy, life, and performance. We recommended that
designers and engineers fully analyze the handling
procedures for bearings and establish standards with regard
to the following procedures:

(1) Cleaning the bearings and related parts
(2) Checking the dimensions of related parts
(8) Mounting procedures

(4) Inspection after mounting

Precautions for Proper Handling of Bearings

Super precision bearings are highly accurate, high-quality
machine parts and must be handled accordingly. Even if high-
performance, high-accuracy bearings are used, their
expected performance cannot be achieved if they are not
handled properly. The main precautions to be observed are
as follows:
W Keep bearings and surrounding area clean

Foreign particles, even if invisible to the naked eye, have
harmful effects on bearings. Take care to prevent the ingress
of dirt and debris into the bearing by maintaining a clean
working environment.
W Handle bearings carefully

Avoid any heavy shocks during handling. Shock loads can
scratch or dent a bearing, possibly resulting in failure.
Excessive impacts may cause brinelling or cracks. Even very
small damage can lead to noise and should be avoided.
W Use proper tools

Always use the proper equipment when handling bearings
and avoid general-purpose tools.
W Prevent corrosion

Handling bearings with bare hands can corrode the bearing
surfaces because of perspiration or various other
contaminants on the skin. Wear gloves if possible. Take
measures to prevent bearings rusting due to corrosive
gasses.
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Storage method

W Although bearings are coated with an anti-corrosion agent,
and then wrapped and packed, it is impossible to completely
avoid exposure to the air surrounding the bearings. Store the
bearings in a dry location and avoid exposure to moisture and
humidity.

B Bearings should be stored in a clean, dry, and well-
ventilated location that also provides protection from direct
sunlight. Store the bearings in a locker or on shelves that are
at least 30 cm from the floor.

B When bearings are unpacked for acceptance inspection,
take measures to prevent rusting and contamination. After
inspection, follow the guidelines given above to ensure proper
storage.

1. Cleaning the Bearings and Related Parts

Bearings should not be unpacked until immediately before
mounting. Delivered bearings are coated with an anti-
corrosion agent for dustproofing and rust prevention during
transportation. In general, bearings for high-speed operation
should be cleaned with clean filtered solvent to remove the
anti-corrosion agent. That applies in particular to bearings
that need packing with grease: anti-corrosion agent remaining
on the raceway surfaces may lead to grease outflow. After the
bearings are cleaned with filtered solvent, they should be
protected to prevent corrosion. Refer to pages 246-247 for a
detailed description of the cleaning process.

Some products such as bearings prepacked with grease or
sealed bearings do not require cleaning. Instead wipe off the
anti-corrosion agent from the outside surface with a clean
cloth before assembly.

Shafts and housings should be cleaned and the mating
surfaces (bearing seats, spacer seats) checked for flaws or
burrs.

2. Checking the Dimensions of Related Parts
Inspection of shaft and housing

B Dimensions of the shafts and housing bores should be
checked to confirm the required fit with the bearing bore and
outer diameter will be achieved. Refer to pages 232-234 for
recommended fits on shafts and housings.

B Measurements should be taken in a thermostatic chamber
(this applies to mounting, as well). Once the parts have
reached a constant and stable temperature, take
measurements using a micrometer or cylinder gauge. Always
take measurements at several different points and confirm
there are no significant differences in measurement values.
Recommended accuracy values for shafts and housings are
listed on page 235.

B For spacers etc. to be arranged on a spindle, we
recommend a parallelism of 0.008 mm or less (0.004 mm or
less for bore sizes larger than 300 mm). Spacer parallelism
exceeding this recommendation will tilt the bearings causing
inaccuracies and bearing noise.

B To control radial clearance of cylindrical roller bearings with
tapered bores, measure each dimension (before packing
grease, in the case of grease lubrication) and prepare the
spacers accordingly. Radial clearance measurement and
clearance adjustment method are explained on page 249.

3. Mounting Procedures

When using grease lubrication, pack bearings with grease
before mounting. With oil-air and oil mist lubrication, mount
bearings after cleaning and degreasing.

Procedures for mounting vary according to the fit
requirements of the inner and outer rings.

Primarily, it is the inner ring of a machine tool bearing that
rotates: thus, bearings with cylindrical bores are usually
mounted by heating them to expand the inner ring (shrink fit).
Bearings with tapered bores can be mounted directly onto a
tapered shaft.

Quter rings are usually mounted with some clearance. The
housing can be heated to make mounting easier. In cases
where outer rings are to be mounted with interference fit,
press fitting is feasible and may be combined with the housing
heating method.

4. Inspection after Mounting

After bearings have been mounted, check shaft runout and
the amount of preload. Descriptions of each process start on
page 263 and page 264, respectively.

After checking, follow the operating inspection such as
balancing of shaft and running-in process.

There are two kinds of shaft unbalance; “static unbalance”
and “dynamic unbalance”. The outline is explained on page
266.

Static unbalance of a shaft can be checking by lying the
shaft horizontally on jigs which have smooth surface; when
there is an uneven distribution of mass, the shaft rotates by its
own weight with heavier phase down. Static unbalance can
be improved by adding compensating mass to the rotor at a
prescribed location.

It needs to rotate the shaft to check dynamic unbalance.
Using the special instrument for, the dynamic unbalance can
be measured. Improving of the unbalance can be done by
adjusting the weight at both front and rear side of the shaft.

Running-in procedure is very important, especially for grease
lubricated spindle. This process distributes grease over
bearing free internal space uniformly and expel the excess
grease. This procedure is explained on page 268.

Typical irregularities of operating spindle and the
countermeasures for them are listed on page 275.
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1. Cleaning the Bearings and Related Parts
1.1. Cleaning with kerosene

This section provides information on the cleaning process and proper handling of bearings during cleaning as well as devices

used for cleaning.

1 Take the bearing out of its package.

Without rotating it, pour cleaning oil over
the bearing to remove anti-corrosion agent

N -

Rotate the bearing while
allowing cleaning oil to flow
between the inner and outer
ring, thereby removing anti-
corrosion agent from the bearing
interior. Make sure the bearing
runs smoothly after cleaning.

Degrease by rinsing the bearing
with clean organic solvent.

Cleaning
process is
finished

N

Handle bearings with care

The way you hold angular contact ball bearings is important:
When holding the inner ring, make sure the bearing’s back face is
facing up. When holding the outer ring, make sure the bearing’s

front face is facing up.

Cleaning device and cleaning oil
Always use a circulating filtration system to
filter the cleaning fluid.
A pump is used to circulate the cleaning oil in
the cleaning tank. The oil drain pipe is

Tank Oil
Cleaning Tank

Degrease with caution

fluid.

(1) After using organic solvent for degreasing, do not re-use the waste

(2) Do not rotate bearings during and after contact with degreasing

equipped with an oil filter that must be changed solvent as it might cause damage to the raceways and balls.

at regular intervals to prevent it becoming (8) Avoid the use of compressed air as particles suspended in the
clogged.

Two-step filtration will efficiently remove larger

When holding the inner ring When holding the outer ring

surrounding air may penetrate into the bearing interior.

Front face
Top Top

Back face
(4) For grease lubrication, pack bearings with grease after degreasing.

and smaller particles and extend the service life

SRy !’”f\: _ of the filters.
et '

For oil lubrication, apply clean lubrication oil to the bearing interior
prior to mounting. Alternatively, coat the bearing by rinsing with

| = Replace the cleaning oil at regular intervals. lubricating oil diluted with degreasing solvent (oil plating method).

Bottom Bottom

Circulating filtration system (Example)

Necessary caution for handling kerosene and organic solvents

When working with kerosene and organic solvents, be aware of the hazards of
fire and toxicity. Always take appropriate measures in line with applicable
industrial safety laws and regulations to prevent accidents. Examples: Ground

Note: Shown here is an example of a filtration
system with one oil filter.

the cleaning devices to prevent sparks from static electricity; ensure adequate

ventilation, etc.
As this section illustrates only the cleaning process as such, please

understand NSK cannot assume any responsibility for risks associated with the

handling of cleaning agents.
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2. Checking the Dimensions of Related Parts
2.1 Gauging and adjusting tapered shafts

For precision cylindrical roller bearings to perform as
expected, proper mounting onto a shaft and housing is
essential.

If bearings are mounted with a mismatch between the
taper angle of the bearing bore and the taper angle of
the shaft, inner ring expansion will be uneven along the
spindle axis, which will impede bearing performance
during operation. This detrimental impact increases in
the case of double-row cylindrical roller bearings due to
their wider inner ring.

Fig 1.1 illustrates how uneven inner ring expansion
during fitting caused by a mismatch of taper angle leads
to a difference in radial clearance between the two
rows. A large imbalance of load capacity ensues that
results in lower rigidity; misaligned inner ring grooves
result in irregular movement of the rollers, etc.

Even with single-row cylindrical roller bearings,
misalignment of inner ring grooves causes unevenness
of the contact points (running traces) of the rollers with
the inner and outer ring, resulting in irregular roller
motion.

Actual examples of such defects are discussed on
page 272.

W Taper angle
Please refer to pages 226-227 for taper angle values of
cylindrical roller bearings with tapered bore.

B Checking the shaft taper angle

We recommend you gauge the shaft taper with the
bore taper of the actual bearing. Please follow these
steps:

-Clean and degrease the tapered bore of the bearing
and the tapered section of the shaft, then coat either of
the tapers with blue dye very thinly and evenly.

- Push the bearing inner ring onto the shaft.

- Slightly rotate the inner ring, then withdraw the inner
ring carefully from the shaft without rotating it (Fig. 1.2).

- Blue dye has rubbed off the tapered one onto another
in places where both parts are in contact.

‘The area of the tapered shaft that is dyed blue should
cover at least 80% of the bearing width.

If the contact area is insufficient, modify the shaft taper
accordingly.
LLead oxide may also be used instead of blue dye.
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MW Types of taper contact

A uniform taper contact along the complete bearing bore
surface, confirmed by the method described above, is an
ideal fit that is hard to achieve because of limits to machining
accuracy. In practice, differences of contact are likely to
occur.

In Fig. 1.3, the shade of blue indicates the intensity of
contact between bearing bore and shaft.

Contact at the large end of the shaft taper (a) means that
contact is strongest in the area where the inner ring is
thinnest. Therefore, row A will expand to a larger degree, and
row B to a smaller degree. The result is a large imbalance of
radial clearance, as shown in Fig. 1.1.

We recommend contact at the small end of the shaft taper
(b) since the thick wall of the inner ring means row B is less
likely to expand and the effect of taper irregularity can be
absorbed more easily.

Fig. 1.1 Unevenness of Radial Clearance Due to Taper Mismatch

Clearance

Mismatch
of taper angle

Fig. 1.2 Confirmation of Taper Angle with Coloured Paste

Target: more than SO%DD-

>

= T

(The example of small end contact with blue dyed inner ring.)
Fig. 1.3 Types of Taper Contact

Row A Row B Row A Row B

(@) Contact at (b) Contact at
large end small end

2.2 Adjusting the radial clearance of cylindrical
roller bearings
The internal radial clearance (preload) of cylindrical
roller bearings is adjusted by pushing the inner ring up
the tapered shaft, thereby expanding the inner ring. This
process can be divided in four steps as explained below
(Fig. 1.4).

Step 1: Push inner ring onto tapered shaft

Step 2: Measure radial clearance

Step 3: Measure the distance between inner ring and
shaft shoulder

Step 4: Adjust spacer width as required to achieve
target radial clearance

Step 1: Push inner ring onto tapered shaft

After cleaning and degreasing, slide the inner ring onto
the shaft. Mount the inner ring by giving it a light impulse
using a spacer (Fig. 1.5). Tighten the shaft locknut. For
grease lubricated bearings, grease is not yet packed at
this stage.

Please refer to pages 246-247 for details on the
process of bearing cleaning.

Step 2: Measure radial clearance

Radial clearance is measured either (1) using a special
instrument called a GN gauge or (2) without a GN gauge
(calculation method). Descriptions of each measuring
process start on page 250 and page 252, respectively.

Step 3: Measure the distance between inner ring
and shaft shoulder

Using gauge blocks or feeler gauges etc., measure the
distance L from the inner ring end face to the shaft
shoulder (Fig. 1.6).

Take three or more measurements around the
circumference and use the average in order to account
for possible shaft misalignment during adjustment and
for the accuracies of surrounding parts.

Step 4: Adjust spacer width as required to achieve
target radial clearance
Based on the calculation of the width measured in step
3 and the other measurement values, determine the
spacer width that will obtain the targeted radial
clearance. Finish the spacer to this width.

Fig. 1.4 Adjusting the Radial Clearance of Cylindrical Roller
Bearings

Target radial
clearance
Step 4: Adjust
spacer width
L,

Step 2: Measure
radial clearance

//.

Step 1: Push inner
ring onto shaft

//l e Ry g

Distance pushed

L Step 3: Measure distance
to shaft shoulder

Fig. 1.5 Pushing the Inner Ring in Place

| ==h

Mount inner ring
by giving it a light
impulse using a spacer

Fig. 1.6 Measuring the Required Spacer Width
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(1) Measuring Radial Clearance of Cylindrical
Roller Bearings (GN Gauge Method)

ial indi Main body fixt . - i Ei '
When mounting a cylindrical roller bearing with tapered bore O — IX(:re bod pointer 1o the red mark for gauge correction, as shown in Fig. 1.10. o r
onto a machine ool spindle. it is essential to accurately match SEY GELE Py Confirm that the short pointer is close to 2 on the secondary dial. J 4 104
pinete, ey g pelier //\ GN30XX Gauge correction compensates for the elastic deformation of the 20 3
the shaft taper with that of the bearing and to ensure that the ) 30 MEALOCK 40
desired radial internal clearance is attained after mounting. A 4 Handle rollers caused by the measuring pressure of the GN gauge. The amount A0 k B

GN gauge is a special instrument that allows precise
measurement and control of mounted radial clearance during
this process. GN gauges are especially effective when
cylindrical roller bearings are used with radial preload.

Fig. 1.7 describes the components of GN gauges.

How to use a GN gauge

Fig. 1.7 Components of a GN Gauge

Pointer control

Set screw

Fig. 1.8 Setting the Cylinder Gauge to Zero

@ Correct the GN gauge
Next, use the pointer control on the dial indicator to adjust the main

of correction is different for each GN gauge. It is determined when the
gauge is shipped.

(® Set the GN gauge

Expand the GN gauge by adjusting the setscrew. Place centrally over
the inner ring rollers (Fig 1.11) and release the setscrew to allow the GN
gauge to spring closed over the rollers (so that contact deformation is
applied to the rollers by the elasticity of the GN gauge only).

(® Read the dial
Read the main pointer on the dial indicator. The geometrical structure

Fig. 1.10 Correcting the GN Gauge

@ Insert outer ring into housing 1] of the GN gauge (Fig 1.12) is such that a given deviation from zero in
Recommended values for the fit between outer ring and housing are measuring point A produces twice that amount on the dial. The actual
listed on page 2383. - amount of clearance or preload is V2 the reading.
5 Examples:
i =i
® Set cylinder gauge to zero FT_-
Ensure that the temperatures are the same for the outer ring (inserted ! '_ )

into the housing), the inner ring, and the shaft. Then, measure the bore
diameter of the outer ring at about four different locations using a
cylinder gauge (dial bore gauge) and set the dial of the cylinder gauge to

Fig. 1.11 Geometrical Structure of the GN Gauge

7 4

zero using the average value of the measurements (Fig. 1.8). \ ]

Example 1: Example 2: B
A reading of 4 (clockwise) A reading of 2

indicates a radial (anti-clockwise) indicates

clearance of +2um a radial clearance of -1pm

(® Adjust the bore diameter of the GN gauge

Loosen the bolt of the main body fixture on the GN gauge. Place the
cylinder gauge in the bore of the GN gauge and adjust the setscrew
until the dial on the cylinder gauge reads zero. The idea is to set the
bore of the GN gauge to replicate that of the outer ring. Use the GN
gauge in an upright position during this process to avoid inaccuracies in

@ Readjust the amount the inner ring is pushed up the shaft
As in ®, widen the GN gauge by turning the set screw until the dial
shows play. Take the GN gauge off the inner ring. Tighten the shaft

the cylindricity of the GN gauge bore due to its own weight (Fig 1.9).

locknut. Then measure radial clearance again. Repeat these steps until
the GN gauge indicates the target clearance value.

Measure the required spacer width
Take measurement of the distance between the inner ring end face
and the shaft shoulder as described on page 249, step 3.

® Adjust the spacer width
Finish the spacer width to the dimension obtained in ®.
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(2) Adjusting Radial Clearance of Cylindrical Roller Bearings Without a GN Gauge (Calculation Method)

This section briefly explains how to measure radial clearance without using a GN gauge and how to calculate the spacer width L,

required to obtain the target mounted clearance value.

When not using a GN gauge, the outer ring needs to be measured before inserting it into the housing. Further, the amount of

shrinkage of the outer ring raceway diameter due to fitting in the housing must be taken into account when determining the

required dimension of the spacer for clearance adjustment.

Lo=L-K (Arm—Ar+A4r,)

(MBased upon measurement of the housing bore and
the dimension of the bearing outer ring, calculate the
amount of shrinkage of the outer ring raceway
diameter owing to the fit of the outer ring with the
housing, Ar,. If the outer ring is mounted with positive
clearance, there is no need for this calculation (in this
case, A r,=0).

Are = (Dy-D) x H
(if this value is positive, a value of 4 r, =0 is

adopted)

Table 1.1 Housing Wall Thickness and Shrinkage Factor H

Hou5|n§;1::v(a£chO|3IBr:)ess U Shrinkage factor H
110% 0.32
120% 0.47
130% 0.56
140% 0.61
150% 0.65
160% 0.68
170% 0.70
180% 0.71

®Place the outer ring over the rollers. Apply a dial gauge
to the outer diameter of the outer ring. Then lightly
tighten the shaft locknut.

®Moving the outer ring up and down by hand, measure
the free radial play A r,, with the dial gauge.

Body temperature may increase the temperature of
the outer ring, resulting in an erroneous measurement.
Therefore we recommend you wear gloves and finish
the measurement quickly.

252 NSK

Fig 1.13 Explanation of Variables

D,

D0 : Outer diameter of housing

Dy, : Housing bore

D : Outer diameter of outer ring (Refer to bearing inspection sheet)

H :outer ring raceway shrinkage factor

Fig 1.14 Measuring the Free Radial Play of the Outer Ring

Dial gauge

4

Arm

®Repeat @ and @ until Ar, =5um

Note: We adopted 5 pm as a guideline value because if
Ay is too large the deformation of the outer ring due to
the measuring force may result in an incorrect
measurement. Smaller values than 5 uym are
acceptable, for example if the target radial clearance Ar

Arm+

is negative. However, it should be considered that the

radial clearance will be further reduced due to shrinkage H
of the outer ring by Ar. as determined in @, so the

shaft locknut should not be tightened excessively.

®Measure the distance between the inner ring end face
and the shaft shoulder L as described on page 249 ,
step 3.

Deformation
of outer ring

Fig 1.16 Explanation of Variables

®Using the following equations, determine the inner ring

Fig 1.15 Deformation of the Outer Ring Due to Measuring Force

expansion A rj required to achieve the target radial Arm
clearance Ar as well as the necessary distance AL that L
the inner ring needs to be pushed to achieve expansion Ari. -
Alfi= Af + Afg— Ar I_u_Ln_
—_ | |_|_|_____ 4
ALi =K Al
Table 1.2 Hollow Shaft Ratio kg and Coefficient K AL
Hollow shaft ratio - Hollow shaft ratio -
ko (=do/d) Coefficient K ko (=do/d) Coefficient K
0% 141 50% 15.2
10% 141 60% 16.0
20% 14.2 70% 17.4 =
30% 14.4 80% 20.2
40% 14.7

@Calculate the required length L, for the clearance
adjustment spacer according to the results obtained in ®

and ®:
La =L - ALi
(Example calculation)
Setting radial clearance after mounting to 4 r = -0.002 mm Values used in the
for NN3020MBKR: calculation example (mm)
Ar -0.002
ho = Do/D = 225/150 = 150% = H = 0.65 Are = (149.993-149.998) x 0.65 Arm 0.005
Shrinkage of outer ring raceway diameter due to fitting =-0.003 mm Do 205
Amount of inner ring expansion necessary to achieve  Ari=0.005-0.003- (-0.002) lgh 123222
=0. 4 .
target clearance value 0.004 mm 5 100
ko = do/d = 50/100 = 50% = K = 15.2 ALi=15.2x0.004 = 0.061 mm do 50
Distance that the inner ring needs to be pushed up the L 20.55
tapered shaft
Width of clearance adjustment spacer La=20.55-0.061 = 20.489 mm
NSK 253
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2.2 Securing the Outer Ring

A retaining cover held by bolts is generally used to
secure the bearing outer ring axially. If a bolt is tightened
excessively or a combination of bolts is tightened
unevenly, the bearing outer ring may become deformed.
Therefore the dimensions of the surrounding parts
should be checked and the clearance between retaining
cover and housing controlled prior to mounting the
bearings into the housing.

Measure the bearing width as well as the width of the
housing section where the bearing seats are and the
amount the retaining cover projects (stick-out); if
necessary, machine the retaining cover to adjust the
clearance between the retaining cover and housing (Fig.
1.17). In the case of a DB arrangement, we recommend
to adjust the clearance between the retaining cover and
housing end face at this point to about 0.01 to 0.05 mm
according to the bearing size as listed in Table 1.5 on
page 261 before the bolts are completely tightened.

Figures 1.18 through 1.20 show examples of
deformation of the outer ring raceway caused by
securing the outer ring.

Fig. 1.18: Clearance between retaining cover and housing
and outer ring raceway deformation of a small
bearing

Fig. 1.19: Example of deformation of the outer ring of an

angular contact ball bearing as a result of

Fig. 1.18 Example of Outer Ring Deformation Due to Clearance
Between Retaining Cover and Housing

Clearance between
retaining cover and  Bolts (6 places)
housing

1um
— Evaluated area
Clearance between Clearance between
retaining cover retaining cover

and housing: 10 pm and housing: 50 pm

Fig. 1.19 Example of Outer Ring Deformation Caused by
Tightening of Retaining Cover

_ Clearance
Retaining

cover Bolts (4 places)
Outer ring
o /
Nt
:f 1 Um
Before tightening After tightening SENECE A

254/ NSK

tightening force of the retaining cover

Fig. 1.20: Deformation of the outer ring of a double-row
cylindrical roller bearing as a result of tightening
force of the retaining cover

Fig. 1.17 Adjusting the Retaining Cover

Clearance between
retaining cover
and housing Housing width

D

) ]

Stick-out Bearing width total

Adjust clearance between retaining cover
and housing by machining the retaining cover

Fig. 1.20 Example of Outer Ring Deformation of a Double-Row Cylindrical
Roller Bearing Caused by Tightening Force of Retaining Cover

M10 bolts
(8 places) ’I |— Clearance

Retaining cover | | l g | Outerring of NN3020

Bolt tightening torque, N-cm

0 1000 2000 3000 4000

Change of outer ring
bore dimension, um

Note concerning the adjustment of clearance between the retaining cover and housing in DF arrangements

When using bearings in DF arrangement (including DFD, DFF, DFT arrangements etc.), there is axial clearance on the outer rings
before the outer rings are secured. Therefore, the outer ring width total cannot simply be measured as such. Some methods of
working out the exact outer ring width total are:

(M Measure the outer ring width of each bearing individually.

®Rearrange bearings so that there is no axial clearance: e.g. DT, DTT etc.
®Measure the outer ring width of your bearing arrangement, then correct for the amount of axial clearance.

Fig. 1.21 Influence of Arrangement Type on Measurement of Outer Ring Width Total

Offset due to axial
clearance

Outer ring width total
N
/
Clearance
Outer ring width total + Axial clearance

DTD arrangement DFD arrangement

Note for method : When using universal combination bearings the outer ring width of each bearing is printed on the bearing
inspection sheet, so there is no need for you to measure again.

Note for method ®@: After rearranging the bearings for measurement, take care when mounting not to mistake the order and
direction of bearings.

Note for method ®: In the case of matched bearings, axial clearance is stated on the bearing inspection sheet, so you only need
to subtract this value after you have measured the outer ring width of your arrangement.
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3.1 Packing grease
Procedure for packing grease after cleaning
bearings

After selecting a grease suited to the operating
conditions, it needs to be properly packed into the
bearing. Packing bearings incorrectly or with too much
grease may result in a much longer running-in period or
cause unusual temperature rise leading to seizure.
Following proper procedures for packing grease and
using the correct amount of grease require careful
attention. Recommended procedures are as follows:

1. Pre-Inspection
Check to ensure there is no foreign matter in the
bearing interior. Bearings for high-speed spindles
should be cleaned and degreased before packing
with grease. For other applications, it is advisable to
remove the anti-corrosion agent adhering to interior
surfaces of the bearings to prevent grease outflow.

2. Grease dispensers
Use a grease dispenser, such as a plastic syringe for
precision grease dispensing. If possible, use a
dispenser that comes with a gauge for packing
accurate amounts of grease. Alternatively, measure
the weight of the bearing before and after packing.

3. Amount of grease
Recommended amounts of grease for super precision
bearings:
Angular contact ball bearings for high-speed spindles:
15-30% of internal space
Cylindrical roller bearings for high-speed spindles:
10-15% of internal space

Increasing the amount of grease extends grease life.
However, more time will be required for running-in and
the bearing will exhibit higher temperature rise. The
advantages and disadvantages need to be considered
and the grease amount chosen to suit operating
conditions.

For small bearings up to 30 mm bore diameter, setting
the grease amount to 15% of internal space results in a
very small total amount of grease. In such cases, we
suggest 20% for increased reliability.

Recommended grease quantities for each bearing type
are listed in Table 1.3.
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l Packing method for ball bearings

(1) Pack grease evenly between the balls. If a ring guided
cage is used, apply a light coating of grease on the
guided surface of the cage.

(2) Rotate the bearing by hand to spread the grease
evenly. In doing so, take care not to expose angular
contact ball bearings to reverse thrust loads.

l Packing method for cylindrical roller bearings

(1) Coat about 80% of the grease amount evenly on the
rolling surfaces of the rollers. Avoid putting too much
grease on the cage bore. Grease on the cage bore is
difficult to disperse during the running-in period,
which can result in a rapid rise in temperature or a
long running-in period.

(2) Spread the grease applied to the rolling surfaces
thinly to the roller end faces, roller cage contact points
and along the face edges of each cage pocket.

(3) Using the remaining 20% of grease, apply a thin fim
of grease to the raceway surface of the mounted
outer ring (to the raceway surface of the inner ring for
NNU type bearings).

Fig. 1.22 Grease Packed Angular Contact Ball
Bearing

Fig. 1.23 Grease Packed Cylindrical Roller
Bearing

Table 1.3 Recommended Grease Quantities for High-Speed Spindle Bearings

Unit: cc/bearing

Angular contact ball bearings: 15% of internal space

Cylindrical roller bearings:

Nominal 10% of internal space
Bore bearing BNR19 BNR10 ‘
number | bore dia. BER19 | 70 Series | 72 Series BER10 TAC29F | TAC20F |NN49 Sen_es NN_39 NN_SO N1_0
(mm) 79 Series BAR10 TAC29D | TAC20D |NNU49series| Series Series Series
BTR10

5 5 - - 0.03 - - - - - - -

6 6 = 0.04 0.07 = = = = = = =

7 7 - 0.07 - - - - - - - -

8 8 = 0.12 0.1 = = = = = = =
00 10 0.06 0.13 0.16 - - - - - - -
01 12 0.06 0.14 0.23 = = = = = = =
02 15 0.11 0.18 0.29 - - - - - - -
03 17 0.13 0.24 0.41 = = = = = = =
04 20 0.23 0.44 0.68 - - - - - - -
05 25 0.27 0.52 0.85 = = = = = 0.4 =
06 30 0.31 0.69 1.2 0.58 - - - - 0.6 0.4
07 35 0.48 0.98 1.7 0.78 = = = = 0.8 0.6
08 40 0.75 1.2 2.1 0.92 - - - - 1 0.7
09 45 0.83 1.5 2.6 1.2 = = = = 1.8 1
10 50 0.91 1.6 3 1.2 - 1.7 - - 1.4 1.1
11 55 1.1 2.4 3.9 1.7 = 2.4 = = 2 1.5
12 60 1.2 2.6 4.8 1.8 - 2.5 - - 2.1 1.6
18 65 1.3 2.6 5.7 1.9 = 2.7 = = 2.2 1.6
14 70 2.1 3.6 6.5 2.8 - 3.9 - - 3.2 2.4
15 75 2.3 3.6 7 2.9 = 4.2 - - 3.5 2.5
16 80 2.4 5.1 8.7 3.8 - 5.3 - - 4.7 3.5
17 85 3.5 5.3 11 4 = 5.5 = = 4.9 3.7
18 920 3.6 6.6 13 5.5 - 7.6 - - 6.5 4.5
19 95 3.6 6.8 16 5.7 = 8 - - 6.6 4.7
20 100 4.9 7.2 19 6.1 5.3 8.3 54 4.5 6.8 4.9
21 105 5.1 9 23 7.6 = 10 5.6 4.6 9.3 5.9
22 110 5.2 12 27 9.1 5.7 12 5.7 4.8 11 7.5
24 120 7.9 12 31 9.8 7.6 13 8.4 6.5 13 8.1
26 130 9 18 34 15 9.5 19 11 8.5 18 12
28 140 9.9 20 42 17 = 44 12 9.3 20 13
30 150 14 25 53 22 33 55 24 14 23 16
32 160 16 34 61 26 36 67 20 15 29 21
34 170 14 42 80 33 39 84 21 15 38 38
36 180 22 51 82 46 54 116 28 23 51 36
38 190 27 47 86 50 51 127 30 24 54 37
40 200 39 76 105 61 80 156 44 85 69 47
44 220 42 89 157 71 83 198 37 37 94 64
48 240 41 102 180 76 96 214 52 40 99 68
52 260 77 157 283 111 158 299 88 70 140 101
56 280 80 153 324 = 169 = 95 75 157 107

- To convert to weight value, multiply the value listed above by 0.93 (density 0.93g/cc) for the greases listed on Page 219.
- Please refer to page 146 for the recommended grease quantities for angular contact thrust ball bearings for ball screw support.
- For bore diameters larger than 280mm, please contact NSK.
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3.2 Mounting of Bearings with Cylindrical Bores
(1) Press Fit

Press fits tend to be used for smaller bearings. A
mounting tool is placed on the inner ring as shown in Fig.
1.24 and the bearing is slowly pressed on the shaft with
a press until the side of the inner ring rests against the
shoulder of the shaft. When press mounting the inner
ring, the mounting tool must never be placed on the
outer ring, as it would cause dents or other damage to
the raceway surfaces.

Before mounting, lightly oiling the mating parts is
recommended for smooth insertion. Never use a
hammer when mounting super precision bearings.

In the case of separable bearings, such as cylindrical
roller bearings and tapered roller bearings, the inner and
outer rings can be mounted onto the shaft and into the
housing as separate units. When assembling the two
units, take extra care to align the inner and outer rings
correctly. Careless or forced assembly may cause
scratches on the rolling contact surfaces.

Fig 1.24 Press Fitting the Inner Ring Fig 1.25

Bore expansion, ym

[s]i=8(s]
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(2) Shrink Fit

Press fitting large bearings or press fitting bearings with
high interference requires a great deal of force.
Therefore, a shrink fit is widely used. The inner rings of
the bearings are heated to expand them before
mounting. This method prevents excessive force from
being imposed on the bearings and enables mounting
them in a short time.

The temperature required for shrink fitting depends on
the bearing size and the selected interference. To aid you
in selecting the right temperature, Fig. 1.25 shows the
expansion of the inner ring for various temperature
differences and bearing sizes.

The following precautions need to be taken when shrink
fitting:

1. Do not heat bearings to more than 120 “C.

2. Heat the bearings to a temperature 20 to 30 ‘C higher
than the lowest temperature required for mounting
without interference since the inner ring will cool a little
during mounting.

3. After mounting, the bearings will shrink in the axial
direction as well as the radial direction while cooling.
Therefore, after confirming that the bearing has
sufficiently cooled down, it is advisable to press by
applying the mounting tool again or by further
tightening the locknut, to eliminate any clearance
between the bearing and shoulder (Fig 1.26).

Temperature and Thermal Expansion of Inner Ring
240
| @
220 5 /
& 5
&£ /o / "
200 Q)b\ O D/
S SN o —
180 F <Y
LN / S
160 — /\069 / / Lo p6
™
140 o .G
/ ; 0 né
120
. mb5
100 — 20 G
80 / k5
60 5
40
20
80 120 180 250 315 400 500

Bearing bore, mm

Using NSK Bearing Heaters makes the shrink fit
process more efficient. For more information, refer to
pages 184-185.

Fig 1.26 Additional Pressing

Fig 1.27 Heating the Inner Ring by means of a Hot Plate

b

i

Heated steel ring
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Table 1.5 Shaft Locknut Tightening Force and Clearance Between Retaining

3.3 Securing the Bearing
Cover and Housing

(1) Securing the inner ring

Angular contact thrust ball bearings for ball screw
support

H Conversion equation of locknut
tightening torque

The inner ring is usually secured onto the shaft by Recommended locknut tightening force values for face-to- Nominal(rie;r)ing e | ez “%mje”ing RS tor:?jcek?z};rig:zzn(iﬂgm) C'Zf):l”f:ﬂg?gf;%ﬁ:')”g
tightening the locknut on the threaded shaft, which face combination (DF, DFD, DFT, etc.) are listed in Table 1.5. 01 ~0. N .
g : g ut on ( DFT ) 6 1500 2 0.01 ~ 0.03 T=0.5F{dytan (p™+ B)+ -y} x10™
explains why perpendicularity of the threads and the end For back-to-back combination (DB, DBD, DBT etc.), we 8 1500 2 0.01 ~0.03
face of the locknut are very important. Even if accuracy recommend adding preload to the tightening force value from 10 1500 3 0.01~0.03 [N-m]
as a single component is good, a gap between the shaft Table 1.5 to obtain the recommended locknut tightening = 20 i Lo 0o . . .
) . . . . 15 3 000 8 0.01 ~0.03 The locknut tightening torque values in the table have
and locknut can result in a slightly tilted locknut, causing force. However, compare the value thus obtained to the 17 3000 9 0.01 ~ 0.03 been caloulated using a friction coefficient of 0.15.
shaft misalignment, which in turn results in misalignment insertion pressure. If the insertion pressure value is higher, use 20 4 900 17 0.01 ~ 0.03
of the bearing. Therefore, adjustments are necessary to the insertion pressure value and add an allowance to obtain 25 4 900 21 0.01 ~ 0.03 ) )
) . , , T : Locknut tightening torque [N-m]
ensure constant running accuracy. It is important that the the locknut tightening force. 30 4900 25 0.01 ~ 0.03 _ .
locknut is completely tightened so as to eliminate any 35 9800 57 0.01~0.03 7 - ek delricnlig tese [0
risk of it becoming loose. (2) Securing the outer ring :g Z zgg 3; 8'81 - g'gg dp : Effective diameter of locknut [mm]
Tightening torque information for shaft locknuts is Adjust the clearance between the retaining cover and 50 9 800 80 0'01 ~0.03 p* : Friction angle of locknut surface
shown in Table 1.5. housing as shown in Table 1.5, then tighten the bolts. Take 55 14 700 132 0.01 ~ 0.03 p*=tan™' ug
To reduce the risk of unbalance due to locknut care when tightening the bolts since uneven tightening forces 60 14 700 142 0.01 ~0.03 us : Friction coefficient of locknut surface
misalignment and clearance between the shaft thread will increase out-of-roundness of the outer ring. 65 14700 153 0.01~0.03 d,, : Frictional torque equivalent diameter
. ; ; ; 70 14 700 166 0.01 ~ 0.03
and locknut thread, stepped sleeves are widely used to Reference tightening torque values for each bolt size are .
hi : i ’[r i pi't bet . trrw WIh le \ dth listed 'rT bl I194 e r - I 14700 176 0.01~008 R S
achieve an interierence fit between the shatt an © istediin table 1.4. 80 19 600 251 0.01 ~ 0.03 U, : Friction coefficient of locknut seating
sleeve bore. However, compared to a locknut a stepped 85 19 600 267 0.01 ~ 0.03 P
. . . : : surface
sleeve is more likely to become loose after continuous Table 1.4 Bolt Tightening Torque for 90 19 600 281 0.01 ~0.03
operation, so it must be checked periodically. Securing the Outer Ring 95 19 600 296 0.01 ~0.03 B :Lead angle of nut
. . —~ — —1 H
el T Tl Tightening torque 100 19 600 311 0.01 ~ 0.03 B =tan” (pitch/(3.142 dy))
. . . N-m 105 19 600 327 0.01 ~ 0.03
When a wide spacer is used between combined
. . N . . M3x0.5 1.7 110 19 600 343 0.01 ~ 0.03
bearings with position preload, and the tightening torque M4x0.7 3.9 120 19 600 371 0.01 ~ 0.03
of the locknut is excessive, the inner ring spacer may M5x0.8 7.9 130 19 600 403 0.01 ~ 0.03 M Equation of press-fit force
become deformed and alter the preload increased to a M6x1 135 140 29 400 649 0.03 ~ 0.05 (insertion pressure)
level higher than expected. It is necessary to consider m%lf: Zgg 150 29 400 695 0.03 ~ 0.05
this deformation when determining the preload. M12x1.75 114 L 2 00 I OLDE ~ 010 K=p:pm* 1 -d-B[N]
M14><2. 180 170 29 400 796 0.03 ~ 0.05
) ) ) M16x2 081 180 29 400 841 0.03 ~ 0.05 _E 4ad (1-k) (1-k)
Bearings for machine tool spindles M1§X2 32 190 29 400 886 0.03 ~ 0.05 Pm= 5 g 1-k’kZ
) . x2.5 7 ’ ’ - 0
Refer to Table 1.5 for recommended tightening force M20x2 5 549 200 29 400 932 0.03 ~ 0.05
values. M22x2.5 747 220 39 200 - 0.03 ~0.05 - N N
Please note that when shaft interference increases, M24x3 949 240 39 200 - 0.03~0.05 u - Friction coefficient at fitting
insertion pressure increases. Add an allowance to the 260 39 200 - 0.03 ~0.05 surface [=0.12]
' Note: Tightening torque is affected by various 280 39 200 _ 0.03 ~ 0.05 :
insertion pressure value to obtain the tightening force. conditions such as material and surface 300 39 200 _ 0.03 ~ 0.05 Pm : Surface pressure [MPa]
Extra caution is required for high-speed operation, in conditions. Therefore, the values in d : Shaft diameter [mm]
ticul this table are reference values only. Note: For bearing bores larger than 300 mm, please contact NSK.
particuiar. B : Bearing width [mm]
Ad : Effective interference [mm]
E : Young’s modulus of steel [MPa]
k : Wall thickness ratio of inner ring (k=d/D;)
D; : Raceway diameter of inner ring [mm]
ko, : Wall thickness ratio of hollow shaft

260 NSK

(ko=d/d)

d, :Bore diameter of hollow shaft [mm]
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1. Mounting

| Part O \

3.4 Precautions for Mounting Angular Contact Ball Bearings

Due to design restrictions, an angular contact ball bearing
can sustain loads in only one direction. Therefore, when
mounting angular contact ball bearings onto the shaft or into
the housing, it is important not to apply any load in the wrong
direction.

Pay special attention to the mounting order of combined
bearings, as it is different for back-to-back and face-to-face
arrangements.

Back-to-back arrangement:

M Press bearings onto shaft.

@Tighten shaft locknut for preloading.

®lInsert shaft with bearings into the housing and attach
the retaining cover.

Face-to-face arrangement:

®Insert bearings into housing.

@ Secure the retaining cover for preloading.

®Insert shaft into the inner rings and tighten the shaft
locknut.

Reverse the order of each step for dismounting.

262NSK

Fig 1.28 Direction of Load for Angular Contact Ball Bearings

E>i§\§<jox <:I

—

Damage

“ "

Load applied in direction “x” may cause damage to the balls.
O:Right X :Wrong

Fig 1.29 Mounting of Back-to-back Arrangement

}>_4_._._

— T

Fig 1.30 Mounting of Face-to-face Arrangement
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4. Inspection after Mounting
4.1 Runout Accuracy

Spindle accuracy requires accurate components as well as
an accurate assembly process. For example, misalignment of
the locknut can cause the shaft and bearing to bend when
tightened, as depicted in Fig. 1.31.

1: Assembled bearing outer ring face runout with raceway for
angular contact ball bearings:
Adjust to 0.002 mm or less by lightly tapping on the outer
ring end face.
2: Shaft locknut misalignment:
Adjust shaft nut misalignment to 0.005 mm or less (Fig. 1.31)
3: Shaft runout:
0.005 mm or less
4: Concentricity of rear side housing:
0.015 mm or less

Fig 1.31 Adjusting Misaligned Shaft Locknut

Tap the nut here.

The values given above are provided as an example. Define target accuracy values based on spindle size and application. If the

target accuracy values cannot be met, disassemble and check the accuracy of the components again.

Fig 1.32 Measuring Spindle Runout

Rotate shaft

<

Rotate

bearing C

outer ring

Retaining
cover
Assembled bearing
outer ring face runout Shaft locknut
with raceway misalignment

Rotate shaft

<

Shaft runout

Rotate shaft

<

Q

Concentricity of
rear side housing
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1. Mounting o6

4.2 Control of Preload after Mounting of Bearings (2) Force deflection method Fig. 1.35 Force Deflection Method
Setting a higher preload will increase the rigidity of the bearing, but heat generation will also increase. In extreme cases it may Apply a thrust load to the shaft and measure its axial Housing
cause seizure. Therefore, it is necessary to set the optimum preload carefully in accordance with the operating conditions and to displacement (Fig. 1.35). The preload is obtained by the
’ . ) ’ . ) ) Block
control mounted preload. Methods for measuring preload are detailed below. relationship between axial displacement and preload (Fig. /L
For cylindrical roller bearings, we recommend you use a GN gauge to control mounted radial preload (please refer to Page 250). 1.36). Thrust load F /
a
Measuring preload This method is suitable for ball bearings since they exhibit a / J
There are three methods for checking the preload of bearings after they have been mounted onto a spindle: the starting torque large change in rigidity in response to a change in preload. It Dial gauge
method, the force deflection method (thrust static rigidity method), and the natural frequency method. The features of each is useful for spindles with moderate axial rigidity as force m "
method are summarized in Table 1.6. deflection can easily be measured. By contrast, when . ) . ) .
) ) ) ) ) o ) ) ) ] ) oo ) Fig. 1.36 Relationship between Axial Displacement and Preload
For tapered roller bearings starting torque method is suitable because as shown in page 214 the axial rigidity of tapered roller measuring spindles with high axial rigidity, it may be
bearings is not sensitive for preload amount. necessary to use special hydraulic equipment to apply a large g 0.025 DB arrangement of
enough axial load. For example, if the axial rigidity is 200 N/ o 002 [ B5BNRIOSTYN
. . ) ) S Mounted preload
Table 1.6 Methods of Measuring Mounted Preload pm, an axial load of 2000 N will be required to deflect the £ 0015 :%88“ i
Starting torque method Force deflection method Natural frequency method Sp'ndle by 10Um' iﬁ_ 0.01 ----55@ -
- If excessive load is applied, elastic deformation can occur in 2 0.005
% Suitable for heavy preload _ Suitable for light preload High measuring accuracy both the bearing internals and associated machine parts; in g ,
= Measurement error is small if starting Excellent tabili , <0
= torque is high xcellent repeatability this case, the measured value tends to be lower than the 0 500 1 000 1 500 2 000
<C
= - actual preload. Axial load, N
:'gfv Not suitable for light preload I'\\I/IZ:/sr::Sitr,;el;%reﬁgzgi\grgg\)/?ci Easily influenced by measuring jig
S Variation of measurement is large if : : ; Fig. 1.37 Natural Frequency Method
= " - Measurement may be affected by structure and spindle orientation 3) Natural frequency method 9 a Y
a2 starting torque is small deformation of related parts ©) . a ) y ) ) ) ) .
Vibrate the shaft in the axial direction and measure its Housing

resonance frequency (Fig. 1.37). ) Block
(1) Starting torque method Fig. 1.33 Starting Torque Method Acceleration sensor O

Measure the Imt'él tahgennal force reqwredlto start the Push-ol This method is the most sensitive and repeatable method Application
spindle from strlgm.c?lshll using & push-pull gauge (Fig. 1'83).' The VT = _puH e when measuring angular contact ball bearings. However, the ofaxialivibration asl
f ousin
product of the initial tangential force F and the shaft radius at of tangential 9 measurement results can be affected by the measuring jig
the point of measurement (d/2) yields the starting torque T. force Block - o .
structure. In other word, when the fixing condition of spindle, FFT analyzer Shaft
7TITTTTITITITIT
F spindle orientation, or both were changed, the measuring
T=Fxd/2 result will be affected. This means that when user adopt this ! , ,
| _} . . ) Fig. 1.38 Relationship between Resonance Frequency of Shaft
. . . ad natural frequency method it is desirable to do other checking and Axial Spring Constant of Bearing
Obtain the level of preload from the relationship between method in parallel, and decide the target value at its initial
preload and starting torque (Fig. 1.34). production.
€
o=
With the starting torque method, measurement is simple. Measurement of £z
However, measurement accuracy varies depending on the Fig. 1.34 Relationship between Starting Torque and Preload resonance frequency (Fz) %E
: ; - - of shaft in axial direction S g
level of starting torque. As the starting torque is low in most z2
o
high-speed machine tool spindles, the measurement error is c 2200 ! ‘ ©
i £ — HR32926J
higher. 2000 — — HR32920J
i_ — Total of both bearings Axial spring constant (K,) K.=m ( T - Fz )2 Resonance frequency of the shaft F,. Hz
If oil film formation in the rolling contact areas is unstable 3 1500 of bearing a 500 _
[
during measurement, stick-slip may occur: this is the S 1000 // g
e}
phenomenon that rotation initially does not start even though 5‘5’ 00 / %
5
tangential force is applied, then rotation suddenly starts as the é Moured prefoad K, : Axial spring constant of 13
. o . 0 . 2
tangential force is increased gradually. In this case, the 0 7900 5000 &6 1550 o bearing (N/um ) 3
measured force tends to be higher than the actual force. =
S Mounted preload, N F, : Resonance frequency (Hz)
Therefore, take a sufficient number of measurements and ) )
m . Mass of rotating body Axial spring constant K,, N/um

exclude any such exaggerated measurements.
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2. Operational Inspection | partB |

Preparing for Operation Fig. 2.1 V-belt Drive Table 2.1 Balance Quality Grades and Examples of Rotor Types clearance, mounting errors or seal friction. If there are no

After spindle assembly has been completed, connect the Balance Quality Grade Rotor Type Example abnormalities, a running-in can be started.
spindle to the power source. Parallelism G0.4 Precision grinder As large equipment is impossible to turn by hand, start up
G1.0 Grinding machine spindles, without load and switch power off again immediately to allow

Small motors with special requirements

M Connection with motor the spindle to coast. Check for vibration, noise and

, . \ , isali Machine tool spindles, o .
When using V-belt drives, adjust parallelism and Misalignment G25 Medium and large ot special abnormalities in the contact of the rotating components.
misalignment of the spindle pulley and the motor pulley. requirements Start running-in slowly without load, then gradually increase
Coupling drives need to be well-balanced and checked for G6.3 Components of macﬂ?”e tools and general the speed until the maximum speed is reached (page 268-
machinery

offset and misalignment.

269). During the test run, check for abnormal noise, excessive
rise of bearing temperature, leakage or discoloration of

Fig. 2.4 Permissible Residual Specific Unbalance Based on lubricants, etc. If any abnormality is found, stop the test run
Balance Quality Grade G ) ) ) .
immediately and inspect the machinery. If necessary,

Hm dismount the bearings for examination.
______ E] 100000 ,9(,91 Although the temperature of the outside surface of the
A housing can generally help determine bearing temperature, it
N N ?5\0 is better to directly measure the temperature of the outer ring
10000 (3}0“ using oil holes for access.
Bearing temperature should rise gradually to a steady level
—————— E]- ; N \\ q N within one or two hours after starting operation. If problems
% 1,000 \\ N = arise in a bearing, or if an error was made in mounting,
§ ~ C; bearing temperature may increase rapidly and become
:% ~\\70‘ abnormally high. Possible causes of such an abnormal
% o~ A N ‘Q‘{;\\ temperature include an excessive amount of lubricant,
é &’6& insufficient bearing clearance, incorrect mounting, or
3 NP ive friction of the seals. In high-speed operations, an
M Balance < NG | §x0e33|ve ' . 9 p . P ’

Any unbalance in rotating components will cause an eccentric load during rotation due to the centrifugal force. This results in % 0 N Q\i N N\\ incorrect selection of bearing type or Ilubr|cat|ng method may
vibrations, decreased machining accuracy and decreased service life of the bearings (Fig 2.3). % “(\ < also caluse an. abnormal temperature 'r|se.

Recommended balance quality grades for different types of rotors are listed in ISO 1940/1. Table 2.1 and Fig 2.4 show an excerpt - \Q\O.V TN Bearing noise can be checked with a sound detector or
of this standard. Use specialized equipment when measuring & (permissible residual specific unbalance) as you apply the values \\ \ \\ other instruments. Abnormal conditions are indicated by a
in Table 2.1. 1 == loud metallic sound or other irregular noise. Possible causes

R AN include incorrect lubrication, insufficient accuracy of the shaft
\\ N and housing, damaged bearings or ingress of contamination
Fig. 2.3 Bearing Load due to Unbalance 04 N into the bearing.
100 1000 100 000 ) , "
min™ Possible causes and countermeasures for irregularities are

Maximum service speed n

listed on page 275.

/\ Eccentric load

- —
mﬁﬁ; Operational Inspection

7 X After mounting has been completed, conduct a test run to

G determine if the bearing has been mounted correctly. Small

sl equipment may be manually operated to assure that they

rotate smoothly. ltems to be checked include sticking due to

Counterforce acting on bearings contamination, surface damage or dents; uneven torque

caused by improper mounting or an improperly machined
mounting surface; excessive torque caused by an inadequate
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3. Running-in Procedures

\ Part6 \

Running-in

If operating speed is suddenly increased after the bearings
are mounted, bearings may be damaged due to insufficient
lubrication, or the lubricant may deteriorate.

Proper running-in with gradual increases of operating speed
is indispensable, especially for grease lubricated bearings
where grease must be allowed to spread evenly. Running-in
should be conducted at room temperature (15°C to 25°C)
while monitoring bearing temperature.

Maximum operating temperature of the bearing should be
targeted at about 60°C (50 °C at the spindle housing exterior).
Do not to exceed additional 5°C. If temperature increases
beyond this limit, temporarily stop the running-in process or
decelerate to lower the temperature.

Some spindle assemblies incorporate both cylindrical roller
bearings and angular contact ball bearings. Since cylindrical
roller bearings tend to require more time than ball bearings for
temperature to level off, the timing of the speed increases
must be set to correspond with the cylindrical roller bearings.
Note

Spindle assemblies operating under oil mist and oil-air
lubrication are at risk of a sudden temperature rise at initial
operation or after the spindle assembly has not been
operated for a long time. Excess oil that has collected in the
oil lines of the lubrication system may suddenly flood the
bearing interior, causing a temperature spike. Running-in for
bearings with these lubricating systems requires much less
time than for grease-based systems, and is highly
recommended.

(1) Continuous running-in method
Continuous running-in works by gradually increasing the
operating speed from the low speed zone. Divide the

maximum operating speed evenly into a number of stages

and increase speed in increments:

1. Begin at a reasonably low operating speed.

2. Monitor temperature rise.

3. When temperature has stabilized, increase speed to the
next target speed.

4. Continue repeating steps 2 and 3 until the maximum
operating speed is reached.

Maximum operating speed is commonly divided into ten
stages to determine the target speed for each stage. Allow
between 30 min. and two hours for the temperature to
stabilize before you increase speed to the next stage. Fig. 3.2
shows patterns of temperature development that help you
decide whether speed may be increased or not. Determine
the target speeds that are optimally suited for your application
while monitoring the actual temperature on your spindle.

Although somewhat time consuming, this procedure helps
machine operators to detect potential spindle defects, thus
avoiding costly damage to the bearings.

Fig. 3.1 Bearing Temperature Change during Continuous

Running-in
90 (|_ g ;
Side A bearing Bearing: 65BNR10HTYNDB

80 |— SideBbearing | Maximum operating speed: 16 000 min-"

0 Base, °C
o Room, °C 18h
9" 60 T< ;T
3
*@ 50
g 40
IS
£ 30

20

10

0

Time, h
Fig. 3.2 Bearing Temperature Change during Running-in

Temperature
) Temperature drops o Stable temperature Qo sl
3 =} =)
[ o [
Q Q Q
= = £
2 2 2
()] (o)) ()]
-% -% el -% Speed increase

5 peea increase
o Speed increase & &
Time Time Time
Within acceptable limits Within acceptable limits Stop the running-in process
Increase operating speed when temperature rise characteristics are within limits.
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(2) Intermittent running-in method

At first, run the spindle continuously at about 500 min-' (100
min-" for larger machines) for 15 minutes to allow the grease to
settle. Take the maximum operating speed and divide it into
eight to ten stages to determine the maximum target speed
for each stage.

1. Each stage is divided into 10 cycles that are approximately
one minute long.

2. During each cycle, rapidly accelerate the spindle to the
target speed for the current stage, then decelerate back to
zero, and then rest for a period of 40 seconds.

3. Repeat this cycle about 10 times.

4. Continue moving up through the stages, following the
above procedures, until you reach the maximum operating
speed.

The temperature data shown in Fig 3.3 were gained during
intermittent running-in with a maximum operating speed of
16 000 min”, 8 speed stages and 10 cycles per stage. After
the maximum operating speed is reached, we recommend
continuously running the spindle at that speed for about 1
hour.

Speed increase causes a sudden supply of grease to the
bearing’s interior resulting in a sharp temperature rise. During
intermittent running-in, the spindle is stopped to allow the
temperature to stabilize. This saves time compared to the
continuous running-in method.

The number of target speed stages and the number of
cycles to be performed in each speed stage vary according to
spindle design and arrangement. Please determine
appropriate values on the actual machine.

Fig. 3.3 Cycle Structure and Bearing Temperature Change
during Intermittent Running-in

90 — G i
Bearing: 65BNR10HTYNDB Side Abearing

80 Maximum operating speed: 16 000 min- || — Side B bearing
¢} o Room, °C
¢ 60
S
® 50
[}
g 40
(5}
S fk%

20

10

Running-in pattern
0
10 it
. 2 000 min-' xIBperstage
0
25s 156s 25s 40s
< >

1 min (per cycle)
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1. Bearing Failure and Countermeasures

\ Part7 \

Maintenance, Inspection and Corrective Measures

Proper maintenance and inspection help to maintain the
original performance of a bearing for as long as possible,
avoid bearing problems, increase reliability and productivity,
and keep operating costs low. We suggest periodic
maintenance with specified procedures that should include
the supervision of operating conditions, replenishment or
replacement of lubricants, and the inspection of parts.

ltems that should regularly be checked during operation
include bearing noise, vibration, temperature, and lubrication.
If any irregularity is found during operation, the cause should
be determined and the proper corrective action taken after
referring to Table 1.2 on page 275. If necessary, bearings
should be dismounted and examined in detail.

Bearing Failure and Countermeasures

In general, if rolling bearings are used correctly they will
continue to perform to their predicted fatigue life. However,

Table 1.1 Causes and Measures for Bearing Failures

bearings often fail prematurely due to avoidable mistakes. In
contrast to fatigue life, this premature failure is caused by
improper mounting, handling or lubrication, ingress of
contamination, or abnormal heat generation.

Possible causes of rib scoring in roller bearings, as one
example, include the use of improper lubricant, a faulty
lubrication system, ingress of contamination, bearing
mounting errors, excessive shaft deflection, or any
combination of these.

Therefore, it is difficult to determine the real cause of some
premature failures by looking only at the bearing itself. If all the
conditions at the time of failure and prior to failure are known,
including the application, operating conditions, and the detail
of spindle structure around bearings then by studying the
bearing damage and its probable causes the risk of similar
future failures can be reduced. The most frequent types of
bearing failure, along with probable causes and
countermeasures, are listed in Table 1.1.

Type of Failure Symptoms

Probable Causes Countermeasures

Flaking on one side of the
raceway of radial bearing.

-Abnormal axial load (sliding

-Select a larger loose amount
on housing to allow axial

failure of free-side bearing). expansion of the shaft

Flaking pattern inclined relative to
the raceway in radial ball bearings
Flaking near the edge of the
raceway and rolling surface in
roller bearings.

-Improper mounting, bending

-lnadequate centering
-Inadequate tolerances for

-Use care in mounting and centering

of shaft -Select a bearing with a larger
clearance

- Correct the perpendicularity of

shaft and housing. shaft and housing shoulder.

Flaking of raceway with same

-Large shock load during mounting
-Rusting while bearing is out of

-Use care in mounting
-Apply a rust preventative

g spacing as rolling element. ~gz%zgzqéoéypﬁmﬂgg??oﬁ);nOd when machine operation is
bearings during mounting suspended for a long time.
-Insufficient clearance
Premature flaking of raceway -Excessive load -Select proper fit, bearing
and rolling element. -lmproper lubrication, rust, clearance, and lubricant.
etc.
Premature flaking of combined = . .
bearings. Excessive preload. Adjust the preload.
-Inadequate initial lubrication
Scorin Scoring or smearing between -Excessively hard grease -Use a softer grease
9 raceway and rolling surface. -High acceleration when -Avoid rapid acceleration.
starting operation.

272|NSK

Type of Failure

Symptoms

Photo

Probable Causes

Countermeasures

Scoring

Scoring or smearing between
the end face of the rollers and
guide rib.

Cracks

Crack in outer or inner ring.

Crack in rolling element or
broken rib.

-Inadequate lubrication
-Incorrect mounting
-Large axial load.

-Select proper lubricant
-Modify the mounting.

-Excessive shock load
-Excessive interference in fitting
-Poor shaft cylindricity

-Large fillet radius
-Development of thermal cracks
-Increased flaking.

- Examine load conditions

- Modify the fit of bearing and sleeve

- Improve accuracy in machining shaft

- Correct fillet radius (the fillet radius must

be smaller than the bearing chamfer).

-Increased flaking
-Shock applied to rib during

mounting

- Dropped during handling.

-Use care in mounting and

handling a bearing.

Fracture of cage.

Indentations

Indentations on raceway with
the same spacing as rolling
element (Brinelling).

Indentations on raceway and
rolling elements.

-Abnormal loading on cage

due to incorrect mounting.

-lImproper lubrication

-Correct mounting
-Examine the lubrication

method and lubricant.

-Shock load during mounting
-Excessive load while

stationary

-Use care in handling the

bearing.

Abnormal wear

False brinelling (phenomenon
similar to brinelling).

-Ingress of contamination

such as metallic particles or
grit.

-Clean the housing
-Improve the seals and use

clean lubricant.

| -Vibration of a stationary

bearing during such times as
transport

-Oscillating motion with small

amplitude.

-Secure the shaft and housing

during transport

-Select a suitable lubricant
-Reduce vibration by applying

preload.

Fretting, localized wear with
reddish-brown wear dust at
fitting surface.

-Sliding wear at a minute gap

in the fitting surface.

-Increase interference
-Apply oil.

Wearing on raceway, rolling
surfaces, rib and cage.

-Ingress of contamination
-Incorrect lubrication and rust.

-Improve sealing capabilities
-Clean the housing
-Use a clean lubricant.

Creep, scoring wear at fitting
surface.

Seizure

Wear of raceway, rolling
elements, rib and cage.
Discoloration and melting
of rib surface.

-Insufficient interference
-Insufficiently secured sleeve.

-Modify fit
- Tighten the sleeve properly.

-Insufficient clearance
-Incorrect lubrication
-lImproper mounting.

- Examine fit and internal clearance of bearings
- Supply an adequate amount of suitable

lubricant

- Examine the mounting method and quality of

related parts.

Corrosion and
Rust

Corrosion and rust at bearing
interior or fitting surface.

-Condensation due to

humidity, fretting,

-Entry of corrosive substances

(especially varnish solvents
etc.)

- Store carefully when in a moist or

hot climate

- Take rust prevention measures for

periods of non-running

-Select suitable varnish and grease.

@Please contact NSK when bearings show this kind of symptoms.

Bearing Failure and Countermeasures
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1. Bearing Failure and Countermeasures

\ Part7 \

Running Paths and Applied Loads

As the bearing rotates, the raceways of the inner ring and
outer ring make contact with the rolling elements. This results
in a wear path on both the rolling elements and raceways.
Running paths are a source of information about the load
conditions and should be carefully studied when the bearing
is dismounted.

If the running paths are clearly defined, it is possible to
detect whether the bearing was subjected to radial loads,
axial loads or moment loads, or whether there was an
excessive unevenness in housing rigidity. Running paths may
point you to major mounting errors, unexpected loads or other
causes of bearing damage.

Fig. 1.1 shows the running paths generated in deep groove
ball bearings under various load conditions. Pattern (a) is the
most common running trace generated when the inner ring

Fig. 1.1 Typical Running Paths of Deep Groove Ball Bearings

(@ (b)

Inner ring rotation

{ Outer ring rotation
Radial load

Radial load

: i 47\4

(e) (f)

1&— :; B

4%___'___%4

rotates under a radial load only. Patterns (e) through (h)
indicate adverse conditions which usually lead to shortened
service life.

Similarly, Fig 1.2 shows running paths for cylindrical roller
bearings. The outer ring paths of pattern (i) indicate properly
applied radial load with inner ring rotation. Running paths (j)
exhibit a color shade across the width and diagonal
boundaries where the load sets in. This indicates
misalignment of inner and outer rings relative to each other, or
shaft bending. Patterns (k) and () show outer ring running
paths of double-row cylindrical roller bearings with inner ring
rotation. While pattern (k) exhibits radial loads applied evenly
to both rows, pattern (l) indicates a mismatch of bearing taper
and shaft taper angle that results in an uneven preloads
between the two rows.

= H Innerring or outer H H  Inner ring rotation
ring rotation Axial load Radial and axial load
| in one direction |

@ (h)

Table 1.2 Causes and Countermeasures for Operating Irregularities

Irregularities

Possible causes

Countermeasures

High-pitched
metallic

sound (')

Abnormal load

Improve fit, examine internal clearance, adjust preload, correct
position of housing shoulder, etc.

Incorrect mounting

Improve machining accuracy of shaft and housing, mounting
accuracy and mounting method

Insufficient or improper lubricant

Replenish lubricant, use suitable lubricant

Contact of rotating parts

Modify the contact area of labyrinth seal etc.

Noise

Regular sound

Dents, corrosion or scratches on
raceways due to contamination

Replace bearing, clean related parts, improve seals, use clean
lubricant

Brinelling

Replace bearing, handle bearings with care

Flaking on raceway

Replace bearing

Irregular sound

Excessive clearance

Examine fit and clearance, correct preload

Ingress of contamination

Consider bearing replacement, clean related parts, improve
seals, use clean lubricant

Scratches or flaking on balls

Replace bearing

Abnormal

temperature rise

Excessive amount of lubricant

Reduce amount of lubricant

Insufficient or improper lubricant

Replenish lubricant, use suitable lubricant

Abnormal load

Improve fit, examine clearance, adjust preload, correct position
of housing shoulder, etc.

Incorrect mounting

Improve machining accuracy of shaft and housing, mounting
accuracy and mounting method

Creep on fitted surface, excessive
seal friction

Replace bearing, examine fit, correct shaft and housing, change
seal type

Bearing Failure and Countermeasures

} — ' Brinelling Replace bearing, handle bearings with care
nner ring rotation
B —  Inner ring rotation = —  Inner ring rotation —\‘/— B H  Noradial internal
Axial load and Moment load Inner ring rotation clearance
misalignment (Misalignment) | Housing bore is oval (Preloaded) Flaklng Replace bearing
Vibration
(Whirling of shaft) . Correct perpendicularity of shaft shoulder, housing shoulder and
) . ) ) Incorrect mounting
Fig. 1.2 Typical Running Paths of Roller Bearings spacer end faces
0 0 ® 0 Ingress of contamination Replace bearing, clean related parts, improve seals, etc.
N -
Leakage or discoloration !Excesswe amour\t qf Iubrlca.nt, Optlmlze the a'mount of berlcant, gon3|der .replacement or
) ingress of contamination, abrasion | selection of a different lubricant, consider bearing replacement,
of lubricant with ingress of abrasion dust clean housing etc.
(") Squeal noise may occur when using medium- to large-sized cylindrical roller bearings and ball bearings with grease Iubrication during the winter or in
cold environments. Generally, such noise is not accompanied by temperature rise and has no adverse effect on rolling fatigue life or grease life. The
Inner ring Inner ring rotation Inner ring Inner ring rotation bearings are fully functional and can continue to be used. If you are concerned that squeal noise may become a problem, feel free to contact NSK.
rotation Moment load rotation Preload
Radial load (Misalignment) Radial load C J Mismatch of taper angle
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1. Bearing Failure and Countermeasures

\ Part7 \

Some examples of bearing damage are shown in detail below.

Example 1 Example 2
- A
4
X
Inner ring raceway o 4
out-of-roundness
Type : Angular contact ball bearing Type : Angular contact ball bearing
Application : Machining center spindle Application : Machining center spindle
Lubrication : Grease Lubrication : Grease
Symptom : Unusual noise Symptom : Unusual noise
Probable cause :Abnormal wear due to excessive Probable cause :Brinell indentations caused by a
preload shock load
Countermeasure : Adjust preload Countermeasure : Review operating conditions
Example 3 Example 4

Type

Application
Lubrication
Symptom
Probable cause

Outer ring raceway
out-of-roundness

: Angular contact ball bearing for ball

screw support

: Machine tool feed shaft

: Grease

: Unusual noise

: Fretting caused by minute vibration
Countermeasures:

Change to ceramic ball bearing
Review stroke length

Add a re-organization stroke for
grease and balls (dummy-stroke)

Outer ring raceway

Type
Application
Lubrication
Symptom

Probable cause

Countermeasure

Inner ring raceway

: Double-row cylindrical roller bearing
: Lathe spindle

: Grease

: Seizure

:Mismatch of shaft taper angle

resulting in excessive load on one
row and subsequent interruption of
oil film

: Adjust shaft taper angle

Table 1.3 Bearing Diagnostic Chart

Bearing Failure and Countermeasures

(Wear)

O

Raceway, Rolling surface
(Indentation at rolling element pitch)

Cause
Handling suﬁ%irri%?ng Lubrication Load Speed
2 2 5| 8§
3 S 8|S
S X 5|8
Type of damage Location (Phenomenon) 3 k: é § @) Remarks
g g £ b 8§55
g o | = Q| g B 5|8 %5
a £ d o Elg|TQ|o|€ |8l
%) 81|35 c |28 |= 5= |
" o o) [0} = — Kol [0} = [} o) = %)
sl | |8 |S5|%|2|2|E|2|86| >
o | = N o (0] 8 8 7] % 7] o = c
S| S|£|£ |2 =s|<|8|E|s|2|=2|<c
A > = —
212/8/8/§5/8/5 %/8/=|2/8|8
nh| 2|V || |33/ W|=2|D|T |0 |m
01. Flaking Raceway, Rolling surface Q O O O O O O O
Raceway, Rolling surface O O O O O
02. Peeling - - <
Bearing outside surfaces N A .
(Rolling contact) O O O O Mating rolling part
Roller end face, Rib surface O O O O O O O
03. Scoring
Cage guide surface, Pocket surface Q Q O
04. Smearing Raceway, Rolling surface O O O O O
05. Fracture Ribs, Rollers Q O Q O
Raceway rings, Rolling elements O O Q Q
06. Cracks Rib surface, Roller end face, Cage guide O O O
surface (Thermal crack)
(Deformation), (Fracture) O O O
07. Cage damage O O

the rolling element

08. Denting Raceway (Dents on the rolling O Q
element pitch)
09. Pitting Raceway, Rolling surface O O
Raceway, Rolling surface, Rib
10. Wear surface, Roller end face Q O
. Raceway, Rolling surface Q O O O O O
1. Frettmg Bearing outside and bore, side surface O O
(Contact with housing and shaft)
12. False brinelling | Raceway, Rolling surface O O Q
X
13. Creep Fitting surface O O O O O “Loose fit
14. Seizure Rings, Rolling elements, Cage O Q Q O O O O
* pr - n
15. Electrical corrosion | Raceway, Rolling surface O Electricity passing through

16.

Rust and corrosion

Rings, Rolling elements, Cage

O

Q@)

17.

Damage due to mounting

Raceway, Rolling surface

OO QOO OO0 1O OO OO OO

O

18.

Discoloration

Raceway ring, Rolling element,
Cage

O

Ol 1O |OQ0] OO0 OO O

O

@Please contact NSK when bearings show this kind of symptoms.
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Remark: This chart is not comprehensive. It lists only the more common causes for damages.
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2. Diagnosis with Sound and Vibration

Part 7

Classification of Sounds and Vibrations

Sound and vibration accompany the rotation of rolling
bearings. The tone and amplitude of such sound and vibration
vary depending on the type of bearing, mounting conditions,
operating conditions, etc. The sound and vibration of a rolling
bearing can be classified under the following four chief
categories and each category can be further classified into
several sub-categories, as described in Table 2.1 below.
However, the distinctions between the categories are not
absolute. Even if some types of sound or vibration are
inherent in the bearings, the volume might be related to the

Table 2.1 Classification of sounds and vibrations in rolling bearings

manufacturing process, while some types of sound or
vibration, even if they are due to manufacturing, cannot be
eliminated even in normal conditions.

By recording the sounds and vibrations of a rotating machine
and analyzing them, it is possible to determine the likely
cause. As can be seen from the figures on the next page, a
mechanically normal bearing shows a stable waveform.
However, a bearing with a scratch, for example, shows a
waveform with wide swings indicating large-amplitude sounds
at regular intervals.

e Rt s o CE et T |

0.1

Frequency analysis of bearing with damage on inner ring raceway
Bore diameter: 100 mm Method of recording and analysis: Envelope analysis
of the sounds of a test machine recorded by microphone. Speed: 50 min

Sound waveform of a normal bearing

0.08 ‘ Frequency components of damage on inner ring (zfi)

ol / 1 \\

Type of sound Vibration Features
. I . Continuous noise, basic unavoidable noise which all bearings
Race noise Free vibration of raceway ring
generate
. . Free vibration of raceway Regular noise at a certain interval, large bearings and horizontal
Click noise . . . .
ring, free vibration of cage shaft, radial load and low rpm
= . I ) Intermittent or continuous, mostly large cylindrical roller bearings,
2 Squeal noise Free vibration of raceway ring . - -
S radial load, grease lubrication, at particular speed
n & | “CK” noise (Kacha-kacha) Free vibration of cage Regular noise at a certain interval, all bearing types generate it
ks
g “CG” noise (Gaga-gaga) Vibration of cage Intermittent or continuous, lubrication with particular grease
(@]
8 Tapping noise Free vibration of cage Certain interval, but a little irregular, under radial load and during initial stage
— Rolling element passage vibration Continuous noise, may pause occasionally (ball bearings)
g’ o Inner ring
5 Vibration Continuous noise
8 | Waviness noise due to Outer ring
2 waviness - - - - -
< Rolling element Continuous noise, may pause occasionally (ball bearings)
] o Inner ring
o | Noise caused Vibration Regular noise at a certain interval
£ by scratches due to Outer ring
i and other damage flaw - - - -
ks Rolling element Regular noise, may pause occasionally (ball bearings)
Contamination noise Vibration due to contamination Irregular
Seal noise Free vibration of a seal Contact seal
Lubricant noise — Irregular
&
2
5 fr Continuous
— Runout e Continuous
121 Continuous
n: Positive integer (1, 2, 3...) Jfrv: Ring natural frequency in radial bending mode, Hz
Z: Number of rolling elements Jfu: Natural frequency in the mode of angular vibration in inertia of outer ring-spring system, Hz

278 NSK

002 I i .d, 'ﬂ ,l' .I‘I ﬂ‘l A |
T lJ“'l,l ] ' M _' 'l.f*"lv Hp gt \f‘“ﬂuuh \M,\‘\f\lv,lu'f'mr‘b.w
0
0 50 100 150
Sound waveform of a scratched bearing Hz
Generated frequency (frequency analysis)
FFT of original wave FFT after Source Countermeasures
envelope
Radial (angular) direction Axial direction (basic No.)
. X -, Selective resonance of waviness Improve rigidity around the bearings,
TRiN i JAiN Jam — . . appropriate radial clearance, high-
’ ’ (rolling friction) viscosity lubricant, high-quality bearings
frin St Jain fam s Collision of rolling elements with inner Reduce radial clearance, apply preload,
Natural frequency of cage ¢ ring or cage high-viscosity lubricant
(= fren . fran) _ o Self-induced vibration caused by sliding Reduce radial clearance, apply preload, change
’ ' friction at rolling surface grease, replace with suitable bearings
Natural frequency of cage £ Collision of cage with rolling elements or rings g%'ﬂgep;‘ffuancii’ngger;;;'rs‘:oS'ty lubricant,
Self-induced vibration caused by friction : .
Natural frequency of cage ? at cage guide surface Y Change grease, replace with suitable cage
Collision of cage and rolling element Reduce radial clearance, apply preload,
Natural frequency of cage ZfC caused by grease resistance low-viscosity lubricant
_ _ Displacement of inner ring due to rolling .
Zfe element passage Reduce radial clearance, apply preload
nZfi + fr(nZ 1 peaks) nZf; (nZ peaks) — 'c;}”:r:;f't”gxrtae?%";’ay waviness, irregularity | ok quality bearings, improve shaft accuracy
. . _ Outer ring raceway waviness, irregular High-quality bearings, improve housing
nZfe (nZ +1 peaks) nZfc (nZ peaks) bore of housing bore accuracy
2nfy, + f (2n peaks) 2nfy, (2npeaks) — Rolling element waviness High-quality bearings
Zf; Nicks, dents, rust, flaking on inner ring raceway | Replace bearings and handle them carefully
Jrin, v Jain, fam Zf. Nicks, dents, rust, flaking on inner ring raceway | Replace bearings and handle them carefully
2fp Nicks, dents, rust, flaking on rolling elements | Replace bearings and handle them carefully
Jrin, Smi Jain, fam Irregular Entry of dirt and debris Clean, improve sealing
Self-induced vibration due to friction at
Natural frequency of seal (fr) seal contact area Change the seal, change the grease
Lubricant or lubricant bubbles crushed
? ? Irregular . Change the grease
between rolling elements and raceways
fr — — Irregular inner ring cross-section High-quality bearings
- _ _ Inner ring deflection due to vibration in P : :
fc or unequal spacing of balls ngh qua"ty bearlngs
f-2f _ _ Non-linear vibration caused by anisotropic High-quality bearings
r [~

rigidity due to vibration in balls

f+ Rotation frequency of inner ring, Hz

/=1 Orbital revolution frequency of rolling elements, Hz
fan: Ring natural frequency in axial bending mode, Hz

Jfam: Natural frequency in the mode of axial vibration in mass of outer ring-spring system, Hz

S fi=h—fo M2

f»:  Rotation frequency of rolling element around its center, Hz

Diagnosis with Sound and Vibration
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Appendices

\ Part 8

Tolerances for Shaft Diameters

Diameter classification
(mm)

d6 6 f6 95 96 hs h6 h7 h8 ho h10 | js5 s6
Over Incl.
30| —20 | —10 | — 4 - a 0 0 0 0 0 0
+ +
< 6 | _3| -28| —-18| -9 —-12| -5 -8 —12 —18 -3 -4 | T35 T4
“ 4| —25 | — 13| - 5 - 5 0 0 0 0 0 0
+ +
L 0 4| _-—34|-22|-11 -14| -6 -9 -1 —20 -3 -—58 =3 T4
—50 | —32 | —16 | — 6 - 6 0 0 0 0 0 0
+ +
10 B s | —43| —27| —14 —17| -8 —11 —18 —27 —43 —70 T4 EBS
6 | —40 | —20 | — 7 - 7 0 0 0 0 0 0
+ +
18 % | 78| -53| -3 -1 -20| —9 -1 —21 -3 -5 —gi T4 TB6S
80 | -5 | —25 | — 9 - 9 0 0 0 0 0 0
+ +
<y 0 | 96| —66| —41 | —20 —25| —11 —16 —25 -39 —62 —100 |T°>° T8
—100 | — 60 | —30 | —10 — 10 0 0 0 0 0 0
+65 + 0
%0 80 | 19| —79| —49 | —23 —29| =13 —19 —30 —46 —74 —120 T 95
120 | —72 | —36 | —12 - 12 0 0 0 0 0 0
+75 +
80 120 1 40| —94| —58 | —27 —34| —15 —20 —35 —54 —g7 —140 |77 FT
145 | — 85 | — 43 | — 14 — 14 0 0 0 0 0 0
+ +12.
120 80 | 70| —110 | —68 | —32 -39 | —18 —25 —40 —63 —100 —160 |9 ~F125
—170 | =100 | — 50 | — 15 — 15 0 0 0 0 0 0
+ + 14,
180 20 | 99| —120 | —79 | —35 — 44| —20 —20 —a6 —72 —115 —1g5 |10 E145
—190 | =110 | — 56 | — 17— 17 0 0 0 0 0 0
+115 +
250 815 | _pop | —142 | —88 | —40 —49 | —23 —32 —52 —81 —130 —210 |- 1O E16
—210 | —125 | —62 | — 18 — 18 0 0 0 0 0 0
+125 +
815 400 | 46 | —161 | —98 | —43 —54 | —25 —36 —57 —89 —140 —230 | 2% *18
230 | —135 | — 68 | — 20 — 20 0 0 0 0 0 0
4 +135 +2
00 500 | 70| —175 | —108 | — 47 —60 | —27 —40 —63 — 97 —155 —250 85 0
—260 | —145 | — 76 — 2 0 0 0 0 0
— — — =+
500 630 | _304 | —180 | —120 — 66 —44 —70 —110 —175 —280 22
—290 | —160 | — 80 — 24 0 0 0 0 0
630 800 — — — 425
—340 | —210 | —130 — 74 —50 — 8 —125 —200 —320
—320 | —170 | — 86 - 26 0 0 0 0 0
; _ _ 4
800 000 | 476 | —206 | —142 — 8 —56 — 90 —140 —230 —360 8
—350 | —195 | — 98 — 28 0 0 0 0 0
— — — =+
1000 1250 | _ 6| 261 | —164 — o4 —66 —105 —165 —260 —420 +33
—390 | —220 | —110 ~ 30 0 0 0 0 0
12 1 — — 439
50 600 | 468 | —208 | —188 —108 —78 —125 —195 —310 —500
—430 | —240 | —120 -3 0 0 0 0 0
U e — — *4
600 000 | _sop | —332 | —212 —124 —92 —150 —230 —370 —600 6

282NSK

Unit: pm
Diameter classification
. ) . (mm)

i5 i6 i7 k5 k6 k7 m5 m6 n6 p6 6 r7

Over Incl.

— 3 -6 -8 | +6 +9 +13 | +9 +12 | +16 | +20 | +23 +27 . .
—2 —2 — 4| 4+1 41 4+ 1| +4 44| +8| +12| +15 +15

+ 4 47 410 | +7 +10 +16 | +12  + 15 | +19 | + 24 | +28 + 34 . o
—2 -2 —5 | +1 +1 + 1| +6 4+ 6| +10 | +15 | +19  +19

+5 +8 +12 | +9 412  +19 | +15 +18 | +23 | +29 | + 34 + 41 o s
-3 -3 —6 | +1 +1 + 1| +7 + 7| +12| +18 | +23 +23

+ 5  + 9 +13 | +11  +15 +23 | +17 +21 | +28 | +35 | + 41+ 49 " I
~ 4 -4 —8 | +2 +2 + 2| +8 + 8| +15 | +22 | +28 +28

+ 6  +11  +15 | +13  +18 +27 | +20 +25 | +33 | +42 | +50 + 59 a0 0
-5 -5 —10 | +2 +2 + 2| +9 4+ 9| +17 | +26 | +34 +34

+60 + 71 s o
+6 412 +18 | 415  +21  +32 | +24  +30 | +39 | +51 | +41  + 41

-7 -7 —12 | +2 42 2 | +11 " | +20 | +32 [ +e62 +73 o 80
+43  + 43

+ 73 + 86 0 100
+6 +13  +20 | +18 +25 +38 | +28 +35 | +45 | +59 | + 51+ 51
-9 -9 —15 | +3 +3 + 3| 13 +13 | +23 | +37 | +76 + 689

+54 +5 100 120
+ 88 +103

+63 +e63 120 140

+ +14 422 | 421 428 +43 | +38  +40 | +5 | +68 | +90 #1065 .o o
-1 -1 —18 | +3 +3 + 3| +15 4+ 15 | +27 | +43 | +65 + 65
+ 93 +108

+68 +6 160 180
+106  +123

+77 477 180 200

+ 7 416 425 | +24 483 450 | +37  +46 | +60 | +79 | +109 126 oo
—13  —13  —21 | +4 4+ 4 + 4| 417  +17 | +31 | +50 | +8 + 80
+113 +130

+84 +84 22 20
+126 +146

250 280
+ 7 i  4ps | t20 +36  +56 | +43  +52 | +66 | +83 | +o4 +o4

-1 * = 4+ 4+ 4| 420 420 | 34| 456 | 4180 150 o oo
+ 98  + 98

+1a4 165 o o
+ 7 L, +20 | +20 440 + 61 | +46 +57 | +73 | +98 | +108  +108

-18 * —28 | + 4 4+ 4 4+ +21 421 | +37 | +62 [ +150  +171 a5 400
+114 4114
+166  +189

400 450
+ 7 L, t31 | +82 445 +68 | +50 4+ 63 | +80 | +108 | +126  +126

-20 * —32 | 45 4+ 5 4+ 5| 4238 +23 | +40 | +68 | +1772 195 o o
+132 4132
+194 4220

B _ _ 444 470 | 470 | +88 | +122 | +150 4150 0 960
0 0 +26 | +44 | +78 | +199  +225

+155 4155 00 €30
+205  +255

_ _ _ B +50 +8 | _ +80 | +100 | +138 | +175  +175 0 710
0 0 +30 | +50 | + 8 | +235  +265

+185  +1s5s [0 800
+266  +300

800 900
+56  + 90 +90 | +112 | +156 | +210  +210
- - - o 0 0 - + 34 | +5 | +100 | +276  +310

+200 4220 900 1000
+316  +355

1 112

_ _ B 466 4105 | +106 | +132 | +186 | +250  +2s0  '000 0
0 0 +40 | +66 | +120 | +326  +365

TS IS 1120 1250
+378  +425

1250 1400
B B B B +78 4125 | 4126 | +156 | +218 | +300  +300
0 0 +48 | + 78 | +140 | +408  +455

Ty Lacy 1400 1600
+462  +520

1 1

_ _ _ 49 4150 | 4150 | +184 | +262 | +870  +ago 1890 1800
0 0 +58 | +92 | +170 | +492  +550

+400  +400 1800 2000
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Appendices

\ Part8
Tolerances for Housing Bore Diameters .
Unit: pm
Diameter classification Diameter classification
(mm) E6 F6 F7 G6 G7 H6 H7 H8 J6é J7 JS6 Js7 K5 K6 K7 M5 M6 M7 N5 N6 N7 P6 P7 (mm)
Over Incl. Over Incl. ‘
10 18 + 43 | + 27 + 34 | + 17 + 24 | + 11 + 18 + 27 + 6 + 10 + 55 + 9 + 2 + 2 + 6 — 4 — 4 0 - 9 - 9 - 5 — 15 - 1 10 18
+32|+16 + 16| + 6 + 6 0 0 0 -5 — 8 — 6 - 9 — 12 —12 — 15 — 18 - 17 — 20 — 283 — 26 — 29
+ 53 | + 33 + 41 + 20 + 28 | + 13 + 21 + 33 + 8 + 12 + 1 + 2 + 6 - 5 - 4 0 —12 - 11 - 7 — 18 — 14
+ 6. =+ 10.
18 30 + 40 | + 20 + 20| + 7 + 7 0 0 0 -5 - 9 + 65 105 — 8 - 11 — 15 — 14 — 17 — 21 — 21 — 24 — 28 — 31 — 35 18 30
30 50 + 66 | + 41 + 50| +25 + 34 | +16 + 25 + 39 +10 + 14 + 8 +125 + 2 + 3 + 7 - 5 - 4 0 — 13 - 12 — 8 — 21 - 17 30 50
+5 | +25 +25| + 9 + 9 0 0 0 — 6 - 11 -9 — 13 — 18 — 16 — 20 — 25 — 24 — 28 — 33 - 37 — 42
50 80 + 79| +49 + 60| +29 + 40| + 19 + 30 + 46 +13 + 18 + 95 +15 + 3 + 4 + 9 — 6 - 5 0 — 15 — 14 - 9 — 26 — 21 50 80
+ 60| +30 + 30| + 10 + 10 0 0 0 — 6 —12 —10 — 15 — 21 — 19 — 24 — 30 — 28 — 33 — 39 — 45 — 51
80 120 + 94 | + 58 + 71 + 34 + 47 | + 22 + 35 + 54 +16 + 22 + 11 +175 + 2 + 4 + 10 - 8 - 6 0 — 18 — 16 — 10 — 30 — 24 80 120
+ 72| + 36 + 36 | + 12 + 12 0 0 0 — 6 — 13 —13 — 18 — 25 — 23 — 28 — 35 — 33 — 38 — 45 — 52 — 59
120 150 +110 | + 68 + 83| + 39 + 54| +25 + 40 + 63 +18 + 26 +125 +20 + 3 + 4 + 12 - 9 - 8 0 — 21 — 20 — 12 — 36 — 28 120 180
150 180 + 8 | + 43 + 43 | + 14 + 14 0 0 0 -7 —14 | = - —15 - 21 — 28 — 27 — 33 — 40 — 39 — 45 — 52 — 61 — 68
+129 | + 79 + 96 | + 44 + 61 + 29 + 46 + 72 + 22 + 30 + 2 + 5 + 13 - 11 — 8 0 —25 — 22 — 14 — 41 — 38
+ 14. +
180 250 +100 | + 50 + 50 | + 15 + 15 0 0 0 -7 — 16 +145 23 —18 — 24 — 338 — 31 — 37 — 46 — 45 — 51 — 60 — 70 - 79 180 250
+142 | + 8 +108 | + 49 + 69 | + 32 + 52 + 81 +25 + 36 + 3 + 5 + 16 — 13 - 9 0 - 27 — 25 — 14 — 47 — 36
+ +
250 315 +110 | + 56 + 56 | + 17 + 17 0 0 0 -7 — 16 +16 +26 —20 — 27 — 36 — 36 - 4 — 52 — 50 — 57 — 66 - 79 — 88 250 315
+ 161 + 98 +119 | + 54 + 75| + 36 + 57 + 89 + 29 + 39 + 3 + 7 + 17 — 14 — 10 0 — 30 — 26 — 16 — 51 - 4
+ +
315 400 +125 | + 62 + 62 | + 18 + 18 0 0 0 -7 — 18 +18 +285 —22 - 29 — 40 — 39 — 46 — 57 — 55 — 62 — 73 — 87 — 98 315 400
+175 | +108 + 131 + 60 + 83 | + 40 + 63 + 97 + 33 + 43 + 2 + 8 + 18 — 16 — 10 0 — 33 - 27 - 17 — 55 — 45
+ + 31.
400 500 +135 | + 68 + 68 | + 20 + 20 0 0 0 -7 — 20 +20 +31.5 —25 — 32 — 45 — 43 — 50 — 63 — 60 — 67 — 80 — 95 —108 400 500
+189 | +120 +146 | + 66 + 92 | + 44 + 70 + 110 0 0 — 26 — 26 — 44 — 44 — 78 — 78
_ _ + + _ _ _
500 630 +145 | + 76 + 76 | + 22 + 22 0 0 0 +22 +35 — 44 — 70 — 70 — 96 — 88 —114 —122 —148 500 630
+210 | +130 +160 | + 74 +104 | + 50 + 80 + 125 0 0 — 30 — 30 — 50 — 50 — 88 — 88
_ — + + — _
630 800 +160 | + 80 + 80 | + 24 + 24 0 0 0 +25 +40 — 50 — 80 — 80 —110 —100 —130 —138 —168 630 800
+226 | +142 +176 | + 82 +116 | + 56 + 90 + 140 0 0 — 34 — 34 — 56 — 56 —100 —100
_ — + + — —
800 1000 +170 | + 86 + 86 | + 26 + 26 0 0 0 +28 +45 — 56 — 90 — 90 —124 —112 —146 —156 —190 800 1000
+ 261 +164 +203 | + 94 +133 | + 66 + 105 + 165 0 0 — 40 — 40 — 66 — 66 —120 —120
_ _ + + 52. _ _
1000 1250 +195 | + 98 + 98 | + 28 + 28 0 0 0 +33 +525 — 66 —105 —106 —145 —132 —171 —186 —225 1000 1250
+298 | +188 +235 | +108 +155 | + 78 + 125 + 195 0 0 — 48 — 48 — 78 — 78 —140 —140
_ — + + — _
1250 1600 +220 | +110 +110 | + 30 + 30 0 0 0 +39 +62.5 — 78 —125 —126 —173 —156 —203 —218 —265 1250 1600
+332 | +212 +270 | +124 +182 | + 92 + 150 + 230 0 0 — 58 — 58 — 92 — 92 —170 —170
1 2 — — + 4 +7 — — 1 2
600 000 +240 | +120 +120 | + 32 + 32 0 0 0 6 ° - 92 —150 —150 —208 —184 —242 —262 —320 600 000
+370 | +240 +305 | +144 +209 | +110 + 175 + 280 0 0 — 68 — 68 —110 —110 —195 —195
_ _ + + _ _
2000 2500 +260 | +130 +130 | + 34 + 34 0 0 0 +95 +87.5 —110 —175 —178 —243 —220 —285 —305 —370 2000 2500
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Appendices

\ Part 8
Values of Standard Tolerances for IT Grades
Standard grade Standard grade
Ba(srLc ms)ize Ba(srLc rr?)ize
T IT2 IT3 IT4 ITS IT6 IT7 IT8 IT9 IT10 IT11 IT12 IT13 IT14 IT15 IT16 IT17 IT18

Over Incl. Tolerances (LUm) Tolerances (mm) Over Incl.
- 3 0.8 1.2 2 3 4 6 10 14 25 40 60 0.10 0.14 0.25 0.40 0.60 1.00 1.40 — 3
3 6 1 1.5 2.5 4 5 8 12 18 30 48 75 0.12 0.18 0.30 0.48 0.75 1.20 1.80 3 6
6 10 1 1.5 2.5 4 6 9 15 22 36 58 90 0.15 0.22 0.36 0.58 0.90 1.50 2.20 6 10
10 18 1.2 2 3 5 8 11 18 27 43 70 110 0.18 0.27 0.43 0.70 1.10 1.80 2.70 10 18
18 30 1.5 2.5 4 6 9 13 21 33 52 84 130 0.21 0.33 0.52 0.84 1.30 2.10 3.30 18 30
30 50 1.5 2.5 4 7 11 16 25 39 62 100 160 0.25 0.39 0.62 1.00 1.60 2.50 3.90 30 50
50 80 2 3 5 8 13 19 30 46 74 120 190 0.30 0.46 0.74 1.20 1.90 3.00 4.60 50 80
80 120 2.5 4 6 10 15 22 35 54 87 140 220 0.35 0.54 0.87 1.40 2.20 3.50 5.40 80 120
120 180 3.5 5 8 12 18 25 40 63 100 160 250 0.40 0.63 1.00 1.60 2.50 4.00 6.30 120 180
180 250 4.5 7 10 14 20 29 46 72 115 185 290 0.46 0.72 1.15 1.85 2.90 4.60 7.20 180 250
250 315 6 8 12 16 23 32 52 81 130 210 320 0.52 0.81 1.30 2.10 3.20 5.20 8.10 250 315
315 400 7 9 13 18 25 36 57 89 140 230 360 0.57 0.89 1.40 2.30 3.60 5.70 8.90 315 400
400 500 8 10 15 20 27 40 63 97 155 250 400 0.63 0.97 1.55 2.50 4.00 6.30 9.70 400 500
500 630 9 11 16 22 32 44 70 110 175 280 440 0.70 1.10 1.75 2.80 4.40 7.00 11.00 500 630
630 800 10 13 18 25 36 50 80 125 200 320 500 0.80 1.25 2.00 3.20 5.00 8.00 12.50 630 800
800 1000 11 15 21 28 40 56 90 140 230 360 560 0.90 1.40 2.30 3.60 5.60 9.00 14.00 800 1 000
1 000 1250 13 18 24 33 47 66 105 165 260 420 660 1.05 1.65 2.60 4.20 6.60 10.50 16.50 1 000 1250
1250 1 600 15 21 29 39 55 78 125 195 310 500 780 1.25 1.95 3.10 5.00 7.80 12.50 19.50 1250 1 600
1 600 2000 18 25 35 46 65 92 150 230 370 600 920 1.50 2.30 3.70 6.00 9.20 15.00 23.00 1 600 2000
2000 2500 22 30 41 55 78 110 175 280 440 700 1100 1.75 2.80 4.40 7.00 11.00 17.50 28.00 2000 2500
2500 3150 26 36 50 68 96 135 210 330 540 860 1350 2.10 3.30 5.40 8.60 13.50 21.00 33.00 2500 3150

Remarks 1. Standard tolerance grades IT14 to IT18 shall not be used for basic sizes less than or equal to 1 mm.
2. Values for standard tolerance grades IT1 to IT5 for basic size over 500 mm are included for experimental use.
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\ Part 8

Conversion Tables from Sl (International Unit) System

The values accompanied by (*) in the marked boxes denote S| units.

Comparison of SI, CGS and Engineering Units (Gravitational Metric System)

Prefixes Used in SI System

Physical and Mechanical Properties of Material

gggfte:mts Length | Mass | Time | Temperature |Acceleration| Force | Stress |Pressure | Energy | Power Multiples | Prefix | Symbol | Multiples | Prefix | Symbol
SI m| kg |s|KC| ms | N| Pa | Pa w 10° | Exa E 10" | Deci d
o ) ) 10" Peta P 10*% | Centi ©
(Elfj: fg/::iz cm gz s C Gal2 dyn dyn/ch: dyn/crr: erg/s 10" Tera T 10° Mill m
Unite m |kefs/m| s | °C m/s? | kgf | kgf/m® | kgf/m® | kgf-m |kgf-m/s 10° Giga G 10° | Micro U]
10° Mega M 10° | Nano n
10° Kilo k 10" | Pico p
10° Hecto h 107 | Femto f
10 Deca da 10" | Ato a
*N dyn kof
3 1 1x10° 1.01972x10"
£ 1x10° 1 1.01972x10°
9.80665 9.80665%x10° 1
*Pa *MPa or N/mm? kgf/mm? kgf/cm?
@ 1 1x10° 1.01972x107 1.01972x10°
2 1x10° 1 1.01972x10" 1.01972x10
@ 9.80665%x10° 9.80665 1 1x10°
9.80665%x10* 9.80665x107 1x10? 1
*Pa bar kgf/cm? atm mmH20 mmHg or Torr
1 1x10° 1.01972x10° 9.86923x10° 1.01972x10™ 7.50062x10°
g 1x10° 1 1.01972 9.86923x10" 1.01972x10* 7.50062x10?
§ 9.80665%10* 9.80665x10™ 1 9.67841x10" 1x10* 7.35559x10?
a 1.01325x10° 1.01325 1.03323 1 1.03323x10* 7.60000x10?
9.80665 9.80665x10° 1x10* 9.67841x10° 1 7.35559x107
1.33322x10? 1.33322x10° 1.35951x10° 1.31579x10° 1.35951x10 1
Note: 1Pa=1N/m?
> *Pa - s cP P = g *W/(m-K) kcal,r/(h-m-°C)
g !, x10° 10, €3 1 8.59845x10"
@ 1x10 1 1x10 = g
< 1x10° 15102 1 |—8 1.16300 1
Note: 1Pa=1dyn-s/cm?*=1g/cm-s, 1Pa-s=1N*s/m?, 1cP=1mPa-s
2> *m*/s cSt St . :15, *W/(m? - K) kecal,/(h-m*-°C)
‘D 6 4 - =
£8 ] I 1x10 100 g2 1 8.59845x10"
2a x10 1 1x10 IS®
> 1x10* 1x10? 1 =3 1.16300 1
Note: 1St=1cm?¥s, 1cSt=1mm?/s,
£ S “J kW-h kgf-m keal;
;0 % 1 2.77778x107 1.01972x10™ 2.38846x10™*
ZE 3.600x10° 1 3.67098x10° 8.5985x10°
@ é 9.80665 2.272407x10° 1 2.34228x10°
Wz 4.18680x10° 1.16300x10° 4.26935x10? 1
Note: 1J=1W"'s, 1W-h=3600W-s 1cal;=4.186 8J
% *W kgf-m/s PS kcal,+/h
5 1 1.01972x10" 1.35962x10° 8.59845x10"
g g 9.80665 1 1.33333x10” 8.43220
% E; 7.355x10° 7.5x10 1 6.32415x10?
= 1.16300 1.18593%x10™ 1.58124x10° 1

Note: 1W=1J/s, PS : Metric horsepower
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ifi Coefficient
é Densit SF:]Z::IC Thermal | Electric | of inear | Young's | Yield | Tensile |Elong-| Hard-
.8 Material Heat treatment 8 /cmay K/ conductivity | resistance | expansion| modulus | point | strength | ation | ness
c Wi(m WQem | 0-100C))  MPa MPa | MPa % | HB
< kgky | VMY X10°/C °
Quenching,
, 9 7.83 125 1370 | 1570 /Max.| 650
High-carbon chrome tempering -1960 0.5 | -740
bearing steel No.2 46 22
SuUJ2
Spheroidizing
) 7.86 11.9 420 647 27 | 180
annealing
Chrome steel Quenching, 0.47 208 000
Low temp. 48 21 12.8 882 1225 15| 370
SCr420 tempering
7.83
Nickel-chromium-molybdenum steel | Quenching, 093
SAE4320 Low temp. 44 20 11.7 902 1009 16 _375
(SNCM420) tempering
o\ ) Quenching,
= Nickel-chromium-molybdenum steel Low tem 7 89 40 | 35 B B Min. | Min. | *311
5 SNCM815 , P ' *1080 | *12 | -375
m tempering
Martensitic stainless steel | Quenching,
Low temp. 7.68 | 0.46 24 60 10.1 | 200000 | 1860 | 1960 — | *580
SUS440C tempering
Cold rolled steel plate ) Min. | Min.
SPCC Annealing 0.47 59 15 11.6 - 078 w3p | T
7.86 206 000
Carbon steel for machine structure
Annealing 0.48 50 17 11.8 323 431 33| 120
S25C
High-tension brass
Min. | Min.
CAC301 8.5 | 0.38 123 6.2 | 19.1 | 103 000 - 431 *20)
(HBsC1)
Notes *Standard value of JIS or reference value.
*The hardness is usually expressed using the Rockwell C scale, but for comparison, it is converted into Brinell hardness.
Reference  Proportional limits of SUJ2 and SCr420 are 833 MPa (85kgf/mm?) and 440 MPa (45kgf/mm?) respectively.
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Physical and Mechanical Properties of Material Bearing Investigation Request Form

Please complete the form below and send to your nearest NSK sales office if you wish to have a bearing investigated.

5 Specific i mal | Electr Cofe Flment Young's | Yield | Tensile |Elong-|Hard P o :
b= : Heat treatment |Density| heat | o | Seciic | otinear | Young s Yie ensile - Elong-| Hard- Investigation Request for Super Precision Bearings
RS} Material C) o | Ky conductivity | resistance|expansion| modulus | point | strength | ation | ness
% 9 (kg K) W/mK) | uQ-cm |(0*-100°C) MPa MPa MPa % HB Company name: Reference No. of previous NSK reports:
< X10%/°C
Attachments: Structural drawing attached: [ |Yes [ |No Other attachments: [ | Yes [ |No
Carbon steel for Quenching, 650 °C . . . . . I
machine structure | 18 12.8 | 207000 | 440 735 05 | 217 @Symptoms  Observed symptoms: [_] Abnormal noise | |Seizure [ ]Lockup [ | Excessive temperature rise [ _|Vibration
S45C tempering D Crack on machined surface D Poor accuracy D Entry of coolant D Others
Quenching 47 Bearing condition: [ |Seized [ |Sticks when turned by hand [ ] Adhesion of foreign matter [ ] Discolored grease
Ch:(;njss(’:eel 520 to 620 °C 29 *'*\227 *'\%14 'Yl_lig- *232 Abnormal noise: [ Synchronous with rotation [ ] Not synchronous with rotation [ ] Continuous || Not continuous [ ] In low speed operation
r —
fast cooling 0.48 Failure occurred during: [ ] Routine operation [ ] In-housetest [ | Running-in [ ] Development evaluation [ ] Other ( )
12.5 Time bearing was in service: months, hours Actual operating time: months ( years days)
Quenching,
Chrome steel 9 Min. Min. Min. | *269 [ ]Full time operation [_] Operation in shift(s) per day
520 to 620 °C 7.83 45 23 208 000 N . N Further details of I
SCr440 784 930 13 | =331 . o
fast cooling operating conditions:
% .gfolzlgeit.ions Machine type: D Machining center D Lathe D Grinder D Others ( ) D Production machine D Test Machine
« ) :
Quenching, Beari ition: indl Ball rt Automatic Tool Ch Mot th
n Chrome Molybdenum steel 1 ; 9 o '8 N s Min. Min. | *262 earing position DSplnde D all screw suppol D utomatic Tool Changer D otor DO er ( )
SCM420 500 200 ’ *930 *14 | -352 Model No.:
air coolin
! ng 0.47 Spindle position: [ ]Vertical [ ]Horizontal [ ]Swiveling
Nickel-chromium-molybdenum steel | Quenching, 650 °C Drive type: (] Built-in motor spindle [ ]Belt drive [ ]Direct drive [ ]Gear drive [ ] Other ( )
) 38 30 11.3 | 207 000 920 1030 18 | 320 ] . ) ] . .
SNCM439 tempering Maximum speed: min Speed during operation: min Regular speed: min
Lubrication: [ |Grease [ ]Oil-air [ ]Oilmist [ ]Circulating lubrication [ ]Other ( )
Low carbon cast steel .
SC46 Normalizing - - - - — | 206000 | 294 | 520 | 27 | 143 [JMTE [ JMTS [ JNBU15 [ JNBUSEP [ JAlvaniaS2 [ ]Viscosity ( cSt)
Coolant: [ ]Yes Brand D No  Settemperature of cooling oil: ~ °C  Synchronized with room temperature: +  °C
Martensitic stainless steel | 1038 °C oil cooling, - P
9 775 | 0.46 22 55 200000 | 1440| 1650 10 400 Temperature control: Oil cooling unit (OCU) D Control at OCU outlet D Control at OCU inlet
SuUS420J2 400 °C air cooling.
Bearing arrangement:  (example: Angular contact ball bearing @ Cylindrical roller bearing T_TT_T, "I With Spacers @ p— @ With Spring \WAMA @ )
10.4 Spindle front (tool/chuck) - for vertical spindles, please indicate top and bottom Spindle rear
Gray cast iron ) Min. Max.
FC200 Casting 7.3 | 0.50 43 - — *200 — |7
(Please enter bearing serial No. and indicate the mounting position as well as i
the direction of the bearing, e.g. whether row A faces the chuck or the rear side, etc.)
98 000
. . . @Bearing: Front-side Serial No.: Rear-side Serial No
Spheroidal graphite cast iron Casting 70| 048 20 117 Min. Min. | Min. |Max. (fixed side) bearing erial No.: (free side) bearing erial No.:
FCD400 ' ' ' 250 *400 "2 | *201 Bearing number: Bearing number:
Mounted clearance/preload, amount of adjustment by spacers: Mounted clearance/preload, amount of adjustment by spacers:
g P lumi
£ ure aluminum
) Annealing 2.69 | 0.90 222 3.0 | 23.7 70 600 34 78 35 —
= A1100 Jacket cooling: [ ]Yes [ |No Sleeve: [ |Yes [ |No Jacket cooling: [ ]Yes [ |No Sleeve: [ |Yes [ |No
. . Spacer Width: 1" Spacer mm, 2™ Spacer mm, 3“Spacer mm Spacer Width: 17Spacer mm, 2" Spacer mm, 3 Spacer mm
Aluminum alloy for sand casting )
AC4C Casting 2.68 | 0.88 151 42 | 215 72000 88 167 7 - Shaft bore: mm  Housing outer diameter: mm Shaft bore: mm  Housing outer diameter: mm
Inner ring temp.: °C Outer ring temp.: °C Inner ring temp.: °C Outer ring temp.: °C
Aluminum alloy for die casting
ADG10 Casting 2.74 | 0.96 96 75 | 220 71000 167 323 4 - Shaft fit: Housing fit: Shaft fit: Housing fit:
@ Comments, suspected causes, further observations:
Austenitic stainless steel 15.7—
Annealing 8.03 | 0.50 15 72 193 000 245 588 60 | 150
SUS304 16.8
Notes  *Standard value of JIS or reference value.
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Bearing Specification Request Form

To request bearing specification, please complete the form below and send to your nearest NSK sales office.

Specification Request for Super Precision Bearings

Company name:

Your reason for requesting specification:

(Example: to increase spindle rigidity, to avoid previous bearing damage, etc. )

Maximum speed: min”~"'

Lubrication:

[ ] Other (

Unclamping force:

D Grease D Qil-air D QOil mist D Circulating lubrication

Attachments: [JYes [ ]No
@Specification: Machine type: [ ] Machining center [ | Lathe [ | Grinder [ ] Other (
Model No.:
Orientation: [ ] Vertical [ | Horizontal [ ] Swiveling
Drive type: [ ] Built-in motor spindle [ _] Belt drive

[ ] Direct drive [ | Gear drive

)

Bearing arrangement:  (example:Angular contact ball bearing @ Cylindrical roller bearing T T T, Spacers @:@ Spring WM\ ® )

(If currently using bearings, please provide the bearing numbers)
Front side bearings

Rear side bearings

Shaft material:

Housing material:

Front-side (fixed side) bearing

Bearing number:

Bore diameter: mm  Outer diameter: mm

Combined width: mm  Accuracy class:

Clearance/Preload: (e.g. EL, 800N, CC9)

Jacket cooling: [ | Yes [ | No  Sleeve: [ ] Yes [ | No

Spacer Width: 1"Spacer mm, 2" Spacer mm,
3”Spacer mm

Shaft bore: mm  Housing outer diameter: mm

Inner ring temp.: °C Outer ring temp.: ‘C

Shaft fit:

Housing fit:

@ Room to write down your priorities, comments, etc.

Rear-side (free side) bearing

Bearing number:

Bore diameter: mm Outer diameter:

Combined width: mm  Accuracy class:

Clearance/Preload:

mm

(e.g. EL, 800N, CC9)

Jacket cooling: [ ] Yes [ ] No

Sleeve: [ ] Yes [ | No

Spacer Width: 1*Spacer mm, 2" Spacer mm,
3" Spacer mm

Shaft bore: mm  Housing outer diameter: mm

Inner ring temp.: °C Outer ring temp.: ‘C

Shaft fit:

Housing fit:

Detail your requests in order of importance. Example: 1. Rolling fatigue life 20 000 hours or more, 2. Mounted axial rigidity 100N/um, etc.
- Please understand it may not always be possible to meet all of the requested criteria.

between bearings).

#*Note: If you wish to request calculation of service life under external load, please provide additional information on the load conditions
(Load point, amount and direction of load, rotational speed, duty cycle in %) and the spindle structure (spindle dimensions, distance
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