
ANSIIAFBMA 
Std. 8. I-1986 

AMERICAN NATIONAL STANDARD 

BALL AND ROLLER BEARING 

MOUNTING ACCESSORIES, METRIC DESIGN 

Sponsor 

The Anti-Friction Bearing 
Manufacturers Association, Inc. 

Copyright0 American Bearing Manufacturers Association, Inc. This 
reproduction made under license agreement by CSSinfo, (734) 930-9277. 
No part of the printed publication, nor any part of the electronic file 
may be reproduced or transmitted in any form, including transmittal by 
e-mail, by file transfer protocol (FTP), or by being made part of a 
network-accessible system, without the prior written permission of the 
copyright owner. 

This is a preview of "ANSI/ABMA-8.1:1986(R...". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/ABMA/ANSIABMA1986R1999?source=preview


American National 

An American National Standard implies a consensus of those sub- 
stantially concerned with its scope and provisions. An American National 
Standard is intended as a guide to aid the manufacturer, the consumer, 
and the general public. The existence of an American National Standard 
does not in any respect preclude anyone, whether he has approved the 
standard or not, from manufacturing, marketing, purchasing, or using 
products, processes, or procedures not conforming to the standard. 
American National Standards are subject to periodic review and users 
are cautioned to obtain the latest editions. 

CAUTION NOTICE: This American National Standard may be 
revised or withdrawn at any time. The procedures of the American 
National Standards Institute require that action be taken to reaffirm, 
revise. or withdraw this standard no later than five years from the 
date of publication. Purchasers of American National Standards may 
receive current information on all standards by calling or writing the 
American National Standards Institute. 

Copyrig@ American Bearing 
Manufacturers Association (ABMA). 
This copy has been made by Custom 
Standards Services, Inc. (800) 699 9277, 
(3 13) 930 9277, under license from 
ABMA. 

Published by 

The Anti-Friction Bearing Manufacturers Association, Inc. 
1101 Connecticut Avenue, N. W. 

Suite 700 
Washington, D.C. 20036 

Copyright 1986 by The Anti-Friction Bearing Manufacturers Association, Inc. 

This is a preview of "ANSI/ABMA-8.1:1986(R...". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/ABMA/ANSIABMA1986R1999?source=preview


FOREWORD 

(This foreword is not a pan of American National Standard ANSVAFBMA Std. 8.1- 
1986, Ball and Roller Bearing Mounting Accessories, Metric Design). 

This new Standard covers metric design ball and roller bearing mounting accessories 
presently in production in the U.S.A. 

This Standard establishes dimensions and minimum physical properties of mounting 
accessories used for locating or fixing metric design ball and roller bearings to the 
shaft of a machine or mechanism. All components covered by this Standard are 
designed to metric dimensions. The equivalent U.S. Customary (inch) dimensions are 
provided for the convenience of those using that system. 

The material in this Standard conforms, where possible, to Standards adopted by the 
International Standards Organization. Except as noted, IS0 2982-l 972, Rolling bear- 
ings - Locknuts, narrow series, and lockwashers with straight inner tab and IS0 
2983-1975, Rolling bearings - Locknuts, wide series, and lockwashers with bent 
inner tab have been incorporated into this ANSVAFBMA Standard. 

Copies of IS0 Standards concerning Rolling Contact Bearings (Ball and Roller Bear- 
ings) are available from the American National Standards Institute, Inc., 1430 Broad- 
way, New York, NY 10018. 

Suggestions for the improvement of this Standard gained through experience with its 
use will be welcomed. These should be sent to the American National Standards 
Institute, Inc., 1430 Broadway, New York, NY 10018. 

The officers of Accredited Standards Committee 83 of the American National Stan- 
dards Institute and the organizations represented at the time this Standard was 
submitted are as follows: 

S. R. Ahlman, Chairman G. T. Salter-field, Secretary 

American Society of Agricultural Engineers 
American Society of Lubrication Engineers 
Anti-Friction Bearing Manufacturers Association 
Hydraulic Institute 
National Electrical Manufacturers Association 
National Machine Tool Builders Association 
Society of Automotive Engineers 
U.S. Department of Defense, DISC 
U.S. Department of the Navy 
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AFBMA Standards 
for Ball and Roller Bearings 

and Balls 

1 - Terminology 

4 - Tolerance Definitions and Gaging Practices 

7 - Shaft and Housing Fits for Metric Radial Ball and Roller Bearings (Except 
Tapered Roller Bearings) Conforming to Basic Boundary Plans 

8.2- Ball and Roller Bearing Mounting Accessories, Inch Design 

9 ~ Load Ratings and Fatigue Life for Ball Bearings 

10 - Metal Balls 

11 - Load Ratings and Fatigue Life for Roller Bearings 

12.1- Instrument Ball Bearings, Metric Design 

12.2- Instrument Ball Bearings, Inch Design 

13 - Rolling Bearing Vibration and Noise 

14 - Housings for Bearings With Spherical Outside Surfaces 

15 - Ball Bearings With Spherical Outside Surfaces and Extended Inner Ring 
Width (Includes Eccentric Locking Collars) 

16.2- Airframe Ball, Roller and Needle Roller Bearings, Inch Design 

17 - Needle Rollers, Metric Design 

18.1- Needle Roller Bearings-Radial, Metric Design 

18.2- Needle Roller Bearings-Radial, Inch Design 

19 - Tapered Roller Bearings-Radial, Inch Design 

20 - Metric Ball and Roller Bearings (Except Tapered Roller Bearings) Con- 
forming to Basic Boundary Plans 

21 - Metric Thrust Needle Roller and Cage Assemblies and Thrust Washers 

21.2- Thrust Bearings of Ball, Cylindrical Roller, Tapered Roller and Needle 
Roller Types, Inch Design 

22 - Spherical Plain Bearings, Joint Type 

An AFBMA Standard is intended as a guide to aid the manufacturer, the con- 
sumer, and the general public. The existence of an AFBMA Standard does not in 
any respect preclude anyone, whether he has approved the Standard or not, from 
manufacturing, marketing, purchasing, or using products, processes, or proce- 
dures not conforming to the standard. AFBMA Standards are subject to revision or 
withdrawal at any time and users who refer to an AFBMA Standard should satisfy 
themselves that they have the latest information from the Association. 

ii 

This is a preview of "ANSI/ABMA-8.1:1986(R...". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/ABMA/ANSIABMA1986R1999?source=preview


Section 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

METRIC DESIGN BALL AND ROLLER BEARING 
MOUNTING ACCESSORIES 

Contents 

Page 

Scope ................................................................................................... 1 

ldentiftcation Code ................................................................................ 1 

General Specifications. ................................................................................. 3 

Locknut and Removal Nuts - Dimensions ............................................................ 6 

Lockwashers and Locking Clamps - Dimensions .................................................... 18 

Mounting Sleeves - Dimensions ...................................................................... 24 

Shaft - Dimensions .................................................................................... 50 

Adapter Assembly Part Numbers ...................................................................... 56 

Withdrawal Sleeve Part Numbers ...................................................................... 58 

Tolerance Limits ........................................................................................ 60 

Appendix - Thread Specifications ............... .................................................... 65 

List of Tables, ........................................................................................... iv 

III 

This is a preview of "ANSI/ABMA-8.1:1986(R...". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/ABMA/ANSIABMA1986R1999?source=preview


LISTS OF TABLES 
Table 

No. 

4.1 

4.2 

4.3 

4.4 

4.5 

4.6 

5.1 

5.2 

5.3 

6.1 

6.2 

6.3 

6.4 

6.5 

6.6 

Title 

DIMENSIONS ~ METRIC DESIGN 

Page 

Locknuts KM 
Part 1 - Dimensions in mm ..................................................... 6 
Part 2 - Dimensions in inches .............................................. 7 

Locknuts KMH 
Part 1 - Dimensions in mm ............................................... 8 
Part 2 - Dimensions in inches .................................................. 9 

Locknuts KML 
Part 1 - Dimensions in mm .................................................... .10 
Part 2 - Dimensions in inches ................................................. .l 1 

Locknuts HM30 and HM31 
Part 1 - Dimensions in mm .................................................... .12 
Part 2 - Dimensions in inches ................................................. .13 

Removal Nuts HM-T and HML-T 
Part 1 - Dimensions in mm ..................................................... 14 
Part 2 - Dimensions in inches ................................................ .15 

Removal Nuts HMLL and HMLL-T 
Part 1 - Dimensions in mm .................................................... (16 
Part 2 - Dimensions in inches ................................................. .17 

Lockwashers MBB, MBA and MB 
Part 1 - Dimensions in mm .................................................... .18 
Part 2 - Dimensions in inches ................................................. .19 

Lockwashers MBL 
Part 1 - Dimensions in mm .................................................... .20 
Part 2 - Dimensions in inches ................................................. .21 

Locking Clamps MS30 and MS31 
Part 1 - Dimensions in mm .................................................... .22 
Part 2 - Dimensions in inches ................................................. .23 

Adapter Sleeves H2 
Part 1 - Dimensions in mm .................................................... .24 
Part 2 - Dimensions in inches ................................................. .25 

Adapter Sleeves H3 
Part 1 - Dimensions in mm .................................................... .26 
Part 2 - Dimensions in inches ................................................. .27 

Adapter Sleeves H30 
Part 1 - Dimensions in mm .................................................... .28 
Part 2 - Dimensions in inches ....... ......................................... .29 

Adapter Sleeves H31, H32 
Part 1 - Dimensions in mm .................................................... .30 
Part 2 - Dimensions in inches ................................................. .31 

Adapter Sleeves H23 
Part 1 - Dimensions in mm .................................................... .32 
Part 2 - Dimensions in inches ................................................. .33 

Adapter Sleeves H39 
Part 1 - Dimensions in mm .................................................... .34 
Part 2 - Dimensions in inches ................................................. .35 

iv 

This is a preview of "ANSI/ABMA-8.1:1986(R...". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/ABMA/ANSIABMA1986R1999?source=preview


Table 

NO, 
6.7 

6.8 

6.9 

6.10 

6.11 

6.12 

6.13 

7.1 

7.2 

7.3 

8.1 

8.2 

9.1 

9.2 

Title Page 
Withdrawal Sleeves H39 

Part 1 - Dimensions in mm ................. 
Part 2 - Dimensions in inches .............. 

Withdrawal Sleeves AH2 
Part 1 - Dimensions in mm ................. 
Part 2 - Dimensions in inches .............. 

Withdrawal Sleeves AH3 
Part 1 - Dimensions in mm ................. 
Part 2 - Dimensions in inches .............. 

Withdrawal Sleeves AH22 and AH32 
Part 1 - Dimensions in mm ................. 
Part 2 - Dimensions in inches .............. 

Withdrawal Sleeves AH31 
Part 1 - Dimensions in mm ................. 
Part 2 - Dimensions in inches .............. 

Withdrawal Sleeves AH23 
Part 1 - Dimensions in mm ................. 
Part 2 - Dimensions in inches .............. 

Withdrawal Sleeves AH39 
Part 1 - Dimensions in mm ................. 
Part 2 - Dimensions in inches .............. 

Shaft Dimensions for Locknuts KM 
with MB or MBA Lockwasher 

Part 1 - Dimensions in mm ................. 
Part 2 - Dimensions in inches .............. 

Shaft Dimensions for Locknuts KMH and 
KM with MBB Lockwasher 

Part 1 - Dimensions in mm ................. 
Part 2 - Dimensions in inches .............. 

Shaft Dimensions for Locknuts HM30 and HM3l 
with MS30, MS31 series locking clamps 

Part 1 - Dimensions in mm ................. 
Part 2 - Dimensions in inches .............. 

ADAPTER ASSEMBLY SELECTION FOR BEARING SERIES 
PART NUMBERS-METRIC DESIGN 

....... 36 

....... 37 

Adapter Assembly for Series 39, 30, 31, 02, 22, 
32, 03 and 23.. 
Locknuts and Locking Devices for Adapter Assemblies 

WITHDRAWAL SLEEVES PART NUMBERS - METRIC DESIGN 

Withdrawal Sleeves Selection for Bearing Series 
39, 30, 31, 02, 22, 32, 03 and 23 
Removal Nuts for Withdrawal Sleeves 

38 
39 

....... 40 

....... 41 

....... 42 

....... 43 

....... 44 

...... 45 

....... 46 

....... 47 

....... 48 

....... 49 

50 
51 

....... 52 

....... 53 

....... 54 

....... 55 

........ 56 
...... 57 

58 
59 

This is a preview of "ANSI/ABMA-8.1:1986(R...". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/ABMA/ANSIABMA1986R1999?source=preview


Table 
No. Title Page 

TOLERANCE LIMITS - METRIC DESIGN 

10.1 

10.2 

10.3 

10.4 

Nuts KM, KMH, HM-T, HML-T, HM30, HM31, HMLL 
and HMLL-T 

Part 1 - Dimensions In mm 
Part 2 - Dimensions in inches 

Lockwashers MBA, MBB, MB and MBL 
Part 1 - Dimensions in mm 
Part 2 - Dimensions in inches 

Adapter Sleeves 
Part 1 - Dimensions in mm 
Part 2 - Dimensions in inches 

Withdrawal Sleeves 
Part 1 - Dimensions in mm 
Part 2 - Dimensions in inches 

APPENDIX 

...... 

...... 

...... 

...... 

,, ...... 60 
...... 60 

...... .,.... 61 

....... 62 

....... 

....... 

...... 63 

...... 63 

...... 64 

...... 64 

A-l Thread Specifications 65 

A-2 Thread Tolerances. 66 

vi 

This is a preview of "ANSI/ABMA-8.1:1986(R...". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/ABMA/ANSIABMA1986R1999?source=preview


Metric Design Ball and Roller Bearings 
Mounting Accessories 

1. SCOPE 

Mounting accessories covered in this standard 
are used for the location or fixing of ball and roller 
bearings to the shaft of a machine or mechanism. 
The purpose of the standard is to establish dimen- 
sions and minimum physical properties of these 
components consistent and compatible with 
AFBMA, ANSI and IS0 standards relating to ball 
and roller bearings. Products manufactured in 
accordance with this standard will fulfill the 
expected function when used with properly- 
designed shafts. This standard covers 

1 .I Locknuts and Removal Nuts - Locknuts and 
removal nuts for ball bearings and cylindrical, 
spherical, and tapered roller bearings. 

1.2 Locking Devices - Lockwashers and lock- 
ing clamps for ball bearings and cylindrical, 
spherical, and tapered roller bearings. 

1.3 Mounting Sleeves - Adapter sleeves and 
withdrawal sleeves for ball bearings and spheri- 
cal roller bearings. 

1.4 Shaft Dimensions - Recommended dimen- 
sions for threads, keyways, and reliefs for shafts. 

1.5 General Information - Symbols, definitions, 
part numbers, materials, tolerances, and threads. 

2. IDENTIFICATION CODE 

2.1 DEFINITIONS 

2.1.1. Locknuts and Removal Nuts 

2.1 .I .I Bearing Locknut - A fastener 
with internal threads utilized to secure and/or 
position the inner ring of a rolling element bearing 
to a shaft or mounting sleeve. (Some sizes may 
be used as removal nuts.) 

2.1 .I .2 Removal Nut - A fastener with 
internal threads utilized to facilitate disassembly 
of a bearing from the withdrawal sleeve. 

2.1 .I .3 Face Runout - A dimensional 
characteristic denoting total indicator reading at 
the locknut face while locknut is rotated one rev- 

olution on the axis of the thread pitch diameter. 
Also denoted as squareness of the face with the 
thread. 

2.1.1.4 Slot - Slots are provided on 
the outer diameter (O.D.) of locknuts and removal 
nuts. These slots aid in turning with a spanner 
wrench or other types of turning tools and permit 
locking of the lock nut in final position. 

2.1.1.5 Chamfer Face - The nut face 
adjoining the large O.D. chamfer, the face nor- 
mally positioned against the lockwasher or 
bearing. 

2.1 .I.6 Face Parallelism - A term 
defining the parallel relationship between the 
chamfer face of the locknut and the opposite face 
of the locknut. 

2.1.2 Locking Devices 

2.1.2.1 Lo&washer - A washer used 
in conjunction with a bearing locknut to maintain 
in locking engagement the adjusted or tightened 
position of a bearing locknut with respect to the 
shaft or mounting sleeve. A washer key tang proj- 
ects from the lockwasher bore to engage a key 
slot in the shaft or mounting sleeve. The O.D. 
periphery of the lockwasher is provided with a 
quantity of tangs, one of which is bent down into 
a locknut slot to provide the locking of the mount- 
ing system. 

2.1.2.2 Key Tang - The tang project- 
ing inwardly from the bore of lockwasher is 
designed to engage with a shaft or mounting 
sleeve key slot. The key tang is either bent at 90” 
to the face of lockwasher or is straight, depending 
on the type of lock\Nasher. 

2.1.2.3 Locking Tang - A tang on the 
outer periphery of a lockwasher, which engages 
with a locknut slot. A quantity of equally-spaced 
tangs is provided, with an appropriate single tang 
bent into engagement with a locknut slot to com- 
plete the locking of the system. 

2.1.2.4 Locking Clamp - A locking 
device bolted to the face of large locknuts after 
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