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Bearings, Plain, Rod End, Self-Aligning, Self-Lubricating,
General Specification For

NOTICE

This document hak been taken directly from U.S. Military Specification MIL-B-81935A) Amendment 1
and contains only[minor editorial and format changes required to bring it int6" conformance with the
publishing requirements of SAE technical standards. Any part numbers‘established by the original
specification remain unchanged and may not reflect the documentsiimber of the SAE Standard.

The original Militafy Specification was adopted as an SAE standard under the provisigns of the SAE
Technical Standands Board (TSB) Rules and Regulations (TSB 001) pertaining to accglerated adoption
of government spécifications and standards. TSB rules pravide for (a) the publication|of portions of
unrevised governinent specifications and standards without consensus voting at the SAE Committee
level, and (b) the Wise of the existing government specification or standard format.

Under Department of Defense Policies and Procedures, any qualification requirements and associated
gualified products|lists are mandatory for DeD-contracts. Any material relating to Qudlified Products
Lists (QPL’s) has hot been adopted by SAE’and is not part of this SAE technical document.

1. SCOPE:

1.1 Scope:

This specificatron covers plain rod end bearings which are self-aligning and self-lupricating by
incorporating polytetraiiuoroetnylene (P TFE) in a liner between the ball and outer ring for use in the
temperature range -65°F to +325°F.

1.2 Classification:
Bearings shall be of the following classes, as specified (see 6.2):

Class 1 - Externally threaded shank
Class 2 - Internally threaded shank

SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is entirely
voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your written comments and suggestions.

Copyright 1997 Society of Automotive Engineers, Inc.

All rights reserved. Printed in U.S.A.
QUESTIONS REGARDING THIS DOCUMENT: (412) 772-8510 FAX: (412) 776-0243
TO PLACE A DOCUMENT ORDER: (412) 776-4970 FAX: (412) 776-0790

SAE WEB ADDRESS http://lwww.sae.org
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2. APPLICABLE DOCUMENTS:

2.1 Government documents:

2.1.1 Specifications, standards and handbooks: The following specifications, standards and handbooks
form a part of this specification to the extent specified herein. Unless otherwise specified, the
issues of these documents shall be those listed in the issue of the Department of Defense Index of
Specifications and Standards (DoDISS), and supplement thereto, cited in the solicitation.

SPECIFICATIONS
FEDERAL
QQ-P-41l6
MILITARY
MIL-P-116

MIL-B-197

MIL-S-8879

MIL-B-81820

MIL-B-81935/1

MIL-B-81935/2

Plating, Cadmium (Electrodeposited).

Preservation, Methods of.

Bearings, Anti-Friction;*\Associated Parts and Sub-A
Packaging of.

Screw Threads, Controlled Radius Root With Increa
Diameter,-General Specification for.

Bearing, Plain, Self-Aligning, Self-Lubricating, Low §

Bearing, Plain, Rod End, Self-Aligning, Self-Lubricat
Threaded, -65°F to +325°F.

Bearing, Plain, Rod End, Self-Aligning, Self-Lubricat
Internally Threaded, -65°F to +325°F.

ssemblies,

s5ed Minor

peed Oscillation.

ng, Externally

ng, Wide,

MIL-B-8193573

MIL-B-81935/4

MIL-B-81935/5

Locking Device, Rod End.

Bearing, Plain, Rod End, Self-Aligning, Self-Lubricating, Narrow,

Externally Threaded, -65°F to +325°F.

Bearing, Plain, Rod End, Self-Aligning, Self-Lubricating, Narrow,

Internally Threaded, -65°F to +325°F.

2.
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2.1.1 (Continued):

STANDARDS
MILITARY
DOD-STD-100 Engineering Drawing Practices.
MIL-STD-105 Sampling Procedures and Tables for Inspection by Attributes.
MIL-STD|-129 Marking for Shipment and Storage.
MIL-STD}-130 Identification Marking of U. S. Military Property.
MIL-STD}-1949 Inspection, Magnetic Particle.
MS1401 Bearing, Plain, Self-Lubricating, ‘Self-Aligning, Low Speed, Narrow,
Grooved Outer Ring, -65°F to+325°F.
MS14103 Bearing, Plain, Self-Lubticating, Self-Aligning, Low Jpeed, Wide,

Grooved Outer Ring,.265°F to +325°F.

(Copies of specifications, standards, handboeeks, drawings, publications and othgr Government
documents required by contractors in connection with specific acquisition functigns should be

obtained from the contracting activity eras directed by the contracting activity.)

2.2 Other publications:

The following locument(s) forms a part of this specification to the extent specified|herein. Unless
otherwise spetified, the issues of the documents which are DoD adopted shall be those listed in the
issue of the D@DISS specified in the solicitation. Unless otherwise specified, the issues of
documents not listed-<inithe DoDISS shall be the issue of the nongovernment docyments which is

current on the [date of’the solicitation.

American National Standards Instituie

ANSI B46.1 Surface Texture, Surface Roughness, Waviness and Lay.

(Application for copies should be addressed to the American National Standards Institute, 1430

Broadway, New York, NY 10018.)
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2.2

2.3

3. REQUIREMENT

3.1

3.2

3.2.1 Product design change: Any change in product design, description, materials or

(Continued):

Uniform Classification Committee

Uniform Fr

eight Classification Rules

(Application for copies of the above publication should be addressed to the Uniform Classification
Committee, 202 Chicago Union Station, Chicago, IL 60606.)

(Nongovernmg
which prepare
through librarie

Order of prece
In the event of
for associated

specification s
applicable law

Specification s
The individual
specification s
the specificatic

Qualification:

Bearings furnis
activity for listi

(see 4.4, 6.3 and 6.31).

nt standards and other publications are normally available from the
or which distribute the documents. These documents also may be
s or other informational services.)

dence:

a conflict between the text of this specification andthe references ci
detail specifications, specification sheets or MS\standards), the text
hall take precedence. Nothing in this specification, however, shall §
5 and regulations unless a specific exemption has been obtained.

S:
heets:
item requirements shall béas specified herein and in accordance w

heet. In the event of any-conflict between the requirements of this g
n sheet, the latter shall'govern.

shed underthis specification shall be products which are authorized
ng on the applicable Qualified Products List at the time set for openi

organizations
available in or

ed herein (except
of this
upersede

ith the applicable
pecification and

by the qualifying
ng of bids

processing

procedures will require requalification of the product to an extent determined by the qualifying
activity. For the purposes of this specification “change in processing procedures” means a change
in any of the following: (1) the company performing rod end body machining, (2) the company
performing rod end body heat treating, or (3) the company performing thread forming.

-4 -
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3.3 Bearing cartridge:

3.4

3.4.1 Cadmium plating: The alloy steel rod end bodies shall-be cadmium plated in ac

3.4.2

3.5 Design and co

351

3.5.2

3.5.3

The bearing cartridge used in these rod ends shall be in accordance with MS14101 or MS14103,
shall be qualified to MIL-B-81820 and shall have been subjected to and passed the Quality
Conformance Tests of Section 4.4 of MIL-B-81820. If the bearing cartridge used in these rod ends
was produced by another manufacturer, the Department of Defense regulations and policies
regarding rebranding of products shall apply. These regulations state that when a company wishes
to supply a qualified product carrying its own brand designations, but which is manufactured by

another firm, t
authorized to 1
information ab
Systems Engif
Materials:

The rod end b

QQ-P-416, T

within 4 houl

and held at t

cool normally

Lubrication:

anti-fretting 1

The design of

MIL-B-81935/4

the liner and b

Dimensions

he manufacturer shall be requested by the company to certify that th
ebrand and distribute the product with its own brand designatiohHA
but these regulations may be obtained from the Naval Air Engineeri
eering and Standardization Department, Code 5311, Lakehurst, NJ

bdy materials shall be in accordance with the applicable military spe

ype I, Class 2. The plated bodies shallbe heated to a temperature
s after plating but before the chromate:treatment and magnetic parfj
nis temperature for a minimum of 3-hours, after which the bodies sh
at room temperature.

Initial grease or oil lubricatien of the bearing cartridge will not be pe

nstruction:

the bearing-shall conform to the requirements of MIL-B-81935/1, MI
or MIL-B=81935/5. Construction shall be such that all relative motic
all. Except as otherwise specified, the details of the working parts §

military spec

N
L

ANnd tolerances: Dimensions and tolerances shall be as specified on
fication sheet. Dimensions not shown shall be at the option of the manufacturer.

e company is

dditional
hg Center,

08733-5100.

cification sheet.

ordance with
of 375° + 25°F
cle inspection,

all be allowed to

rmitted. Use of
haterial between the bearing cartridge and the rod end body is pernjitted.

| -B-81935/2,

n will be between
hall be optional.

the applicable

Surface texture: Surface textures shall be in accordance with the applicable military specification
sheet and ANSI B46.1. Bearings shall be free of any defects which may be detrimental to
satisfactory installation, performance or bearing life, as defined by this specification.

Hardness: Each rod end body shall be tested for hardness as specified in 4.7.5. Alloy steel rod
ends shall be tested after heat treatment but before plating. Only rod end bodies with Rockwell
readings in the range allowed by the applicable military specification sheet shall be acceptable.
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3.5.4 Threads:

3541

3.5.4.2

Class 1 rod ends: Dimensions, form and contour shall conform to MIL-S-8879. Threads shall be
rolled after heat treatment. Rerolling of threads to correct dimensional deficiencies shall not be
permitted.

Class 2 rod ends: Threads shall conform to MIL-S-8879.

3.5.5 Magnetic patfticle inspection: All rod end bodies shall be examined by magnetic particle inspection

3.551

3.55.2

3.5.5.3

3.554

as specified jn 4.7.6.1. Any rod end bodies having discontinuities equal to or’exgeeding the
limitations specified herein shall be rejected. Care must be exercised to aveid copfusing cracks, as
described hdgrein, with other discontinuities.

Cracks: Rpd end bodies shall be free of cracks in any direction ofrlocation. A grack is defined as
a clean crystalline break passing through the grain or grain boundary without the inclusion of
foreign elements.

Laps and §eams: Rod end bodies may possess laps-and seams, except in locations specified in
3.5.5.4 and 3.5.5.5. Except as noted, the depths shall not exceed the amount$ specified in
Table I. Allap is a surface defect appearing as a'seam caused by folding over|hot metal fins or
sharp corners and then rolling or forging them.into the surface, but not welding them. A seam is
an unwelded fold or lap which appears as@n opening in the raw material as received from the
source.

TABLE |. Discontinuity depths. 1/

Bearing Size -4 and -5 -6 -7 -8 thru -1p
Yeam Depth((inch) 0.005 0.006 0.007 0.008
(maximum)

1=

Pepth of discontinuity shall be measured normal to the surface at
the point of greatest penetration.

Inclusions: Rod end bodies shall show no evidence of surface or subsurface inclusions at the
thread root, hoop-to-shank fillet or in the 3 to 6 to 9 o’clock positions of the hoop (see Figure 1)
when inspected in accordance with 4.7.6. Small inclusions in other parts of the rod end body not
indicative of unsatisfactory material quality, shall not be cause for rejection.

Hoop and hoop-to-shank fillet discontinuities (seams and folds): The rod end body shall not
have seams or folds in the 3 to 6 to 9 o’clock positions of the hoop or in the hoop-to-shank fillet.
Seams or folds in the 9 to 12 to 3 o’clock positions of the hoop not exceeding the limits of Table |
shall not be cause for rejection.

-6-
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12 o'clock 12 o'clock

Internally Threaded

9 o'clock 3 o'clock
9 o'clock 3 o'clock
sﬁ:"‘ :"ek 6 A4 ‘-:.Ub:s
i
. 1 !
Externslly| Threaded 1 I
Rod En{ : | ) Rod End
BHE '
Al :
. Y
u_ | L -r-.l {
-

FIGURE 1. Hoop position designations.

3.5.5.5 Thread disgontinuities (laps, seams and surface irregularities): Threads shall
or single lgps at the root or on the sides (Figure 2), except that laps are permigsible at the crest
which do not exceed 25 percent of basic-thread depth, and on the sides outside the pitch
diameter ($ee Figure 3). Deviation-from the thread contour is permissible at the crest of the
thread as shown in Figure 3. The incomplete thread at each end of the thread| may also deviate

from contopr.

3.6 Performance:

have no multiple

3.6.1 Ultimate statjc load:. N0 fracture of the rod end body shall occur when the ultimgte static load
specified on the applicable rod end military specification sheet is applied in accordance with 4.7.1.

3.6.2

3.6.3

3.6.4

3.6.5

Axial static proof load: No pushout of the bearing cartridge from the rod end body shall occur

when the axial proof load on the applicable military specification sheet is applied as specified in

4.7.2.

Fatigue load: The rod end bearings shall be capable of withstanding a minimum of 50,000 cycles

of loading when tested in accordance with 4.7.3.

Self-alignment: The bearing shall be self-aligning and permit the angular displacement specified

on the applicable military specification sheet.

No-load rotational breakaway torque: When tested in accordance with 4.7.4, the no-load
breakaway torque shall be within the limits of the values specified on the applicable rod end military

specification sheet.

-7-
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LAPS AND MAJOR DIAMETER

SCAMS NOT
PERMISSIBLE

PICH DIAMETER

MINOR DIAMETER

Note: For 1imits see 3.5.5.2 and 3.5.5.3.

FIGURE 2. Nonpermissible laps, seams and surface irregalarities.

PERMISSIBLE
URFACE
RREGULARITIES

PERMISSIBLE
L APS AND SEAMS A

Note: For limits see 3.5.5.5.

MAJOR DIAMETER

PITCH DIAMETER

MINOR DIAMETER

MAJOR DIAMETER

PITCH DIAMETER
MINOR DIAMETER

\

FIGURE 3" Permissible laps, seams and surface irregularities.

3.7 Interchangeabjlity:

All parts having the same manufacturer’s part number shall be directly and completely
interchangeable with each other with respect to installation and performance. The drawing number
requirements of DOD-STD-100 shall govern changes in the manufacturers’ part numbers.

3.8 Identification of product:

Each bearing shall be permanently and legibly marked with the military identifying part number, the
manufacturer’'s name or trademark, and manufacturer’s part number. Where practicable,
identification shall appear on the side face of the rod end body; otherwise identification shall appear
on the periphery of the rod end body. Metal impression stamping is prohibited. (Marking in
accordance with MIL-STD-130.)

-8-
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3.9 Workmanship:

The bearing shall be free of tool marks, chatter waves, rust, grinding scratches, pits, cracks or any
other defects that may adversely affect their serviceability.

4. QUALITY ASSU

4.1 Responsibility

RANCE PROVISIONS:

for inspection:

Unless otherw|se specified in the contract or purchase order, the contractor is resy

performance

contract or purchase order, the contractor may use his own or any other facilities s

performance
Government.
specification w
conform to pre

4.1.1 Responsibilif
inspection s¢
system or gqu
not relieve th
the Governm
conformancy
nor does it c

4.2 Qualification te
The manufacty
specification.

representative

4.3 Classification

all inspection requirements as specified herein. Except as othérwi

the inspection requirements specified herein, unless disapproved
The Government reserves the right to perform any of the inspection
here such inspections are deemed necessary to assure supplies ar
scribed requirements.

y for compliance: All items must meet all requirements of Sections
bt forth in this specification shall become a-part of the contractor’s o
ality program. The absence of any inspection requirements in the s
e contractor of the responsibility of assuring that all products or sup
ent for acceptance comply with all\reéquirements of the contract. S4

bmmit the Government to acgeptance of defective material.

st records:

rer shall maintain a record showing quantitative results for all tests
This record shall.be available to the purchaser and shall be signed

of the manufacturer or the testing laboratory, as applicable.

f inspection:

onsible for the

e specified in the
uitable for the

Dy the

5 set forth in the
d services

3 and 5. The
erall inspection
pecification shall
plies submitted to
\mpling in quality

does not authorize submissionef known defective material, either imdicated or actual,

required by this
by an authorized

The examinati

bn-and testing of the bearings shall be classified as:

a. Qualification inspection (4.4).
b. Quality conformance inspection (4.5).
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4.4 Qualification inspections:

441

4.4.2

Sampling instructions: Qualification inspection samples shall consist of ten bearings of sizes

-6, -8, -12 for each class (1 and 2) for which qualification is desired. The test bearings shall be
furnished by the manufacturer. The bearings shall be identified and forwarded to the Naval Air
Development Center, Code 6061, Warminster, PA 18974-5000.

Approval of the bearing sizes in column | will extend to approval of the corresponding sizes in

column II.

Certified test
manufacture

accompanie
specifying al
material if ug
size shall be

TABLE Il. Order of qualifying bearings

MIL-B-81935/1-06
MIL-B-81935/1-08
MIL-B-81935/1-12

-03, -04, -05,<06
-07, -08,:10
-12, -14,7-16

MIL-B-81935/2-06
MIL-B-81935/2-08
MIL-B-81935/2-12

-03(.-04, -05, -06
<07, -08, -10
-12, -14, -16

report: The manufactufter'shall furnish a certified test report showing the
I's product satisfactorily. conforms to this specification. The test rep
as a minimuimn, actual results ofthe tests specified herein. When the report is su
| by a dated drawjng which completely describes the manufacturer’
dimensions.and tolerances, the part number of the bearing cartridd
ed, coatingcor plating, and heat treatment. The manufacturer’s part
included-on the drawing.

prt shall include,
bmitted, it shall be
5 product by

e, anti-fretting
number for each

-10 -
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4.4.3

4.4.4 Retention of
shall be by ¢
Products Lis

Inspections: Qualification inspections shall include all the examinations and tests of this
specification. The minimum number of samples per test shall be in accordance with Table Il

TABLE Ill. Qualification inspection samples.

Examination and Test Paragraph No. Samples To Be Tested
Exgmimation of product 406.1 5
Pre¢paration for delivery 4.6.2 5
Ultimate static load 4.7.1 3
Ax|al static proof load 4.7.2 1/43
Fatigue load 4.7.3 3

1/ |Satisfactory test results for Class 1 bearings wilhapply toward
gualification of Class 1 and Class 2.

4.5 Quality conformance inspections:

4.5.1 Bearing cart
requirement
upon demangd:

a. Certified

b. Certifica
cartridge

qualification: The retention of qualification shall consist of periodic Yerification and
ertification unless otherwise specified by the activity responsible for{the Qualified
and shall be at intervals of notimore than two years.

idge inspection: The'bearing cartridge installed in the rod end body shall meet the
of paragraph 3:3-“The bearing supplier shall maintain and supply to the purchaser

copies of all records of quality conformance tests specified in 4.4 off MIL-B-81820.

t[0n that the materials and manufacturing procedures used in produging the bearing

-11 -
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4.5.2 Rod end bearing inspection: The quality conformance inspections of the bearings shall consist of
the following examinations and tests to determine conformance of the bearings to the requirements
of this specification and the applicable military specification sheet. The bearing supplier shall
supply written certification the bearings conform to these requirements with each inspection lot.

a.

b.

g.

Dimensions 3.5.1 46.1
Identification of product 3.8 4.6.1
Workmarl\ship 3.9 4.6.1
Preparatjon for delivery 4.6.2
No-load [otational breakaway torque 3.6.5 4.7.4
Hardness 3.5.3 4°7.5
Magnetiq particle inspection 3.55 4.7.6

4.5.3 Inspections:
conformancs

45.4 Lot: The lot

455 Sampling: T
level Il, acce
breakaway t

4.6 Examinations:

4.6.1 Examination
requirement
finish, identif,cation of product, workmanship and requirements not covered by te

The bearing manufacturer shall be responsible for accomplishing tl
inspections specified herein.

definition, formation and size shall be in accordance with MIL-STD-
he sample bearing shall\be selected in accordance with MIL-STD-1

ptable quality level of\1.0 percent, except that inspection for no-load
brque, hardness a@nd*magnetic inspection of the rod end body shall

of product: The bearings shall be examined to determine conformg

of this’ specification and the applicable standard for material, platin

e quality

105.

D5, inspection
rotational
be 100 percent.

nce to the
g, dimensions,
bSts.

4.6.2 Inspection of preparation for delivery: Preservation, packaging, packing and marking shall be
inspected to determine conformance of Section 5.

4.7 Test methods:

Unless otherwise specified, all tests shall be conducted at room temperature.

4.7.1 Ultimate static load: The bearing shall be installed in a test fixture as shown on Figure 4, using a
0.0000 to 0.0015-inch loose fit for the shaft. The appropriate ultimate static load specified on the
rod end military specification sheet shall be applied at the rate of one percent per second.
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FIGURE 4. Ultimate and fatigue test fixture.
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