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MILITARY SPECIFICATICN
BEARINGS, PLAIN, SELF-ALIGNING, ALIL-METAL

This specification has been approved by the Department
of the Air Force and by the Naval Air SystemsCommand.
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1.1 This specification covers airframe all-metal plain spherical bearings
which are self-aligning for use between -65° F and 250° F.

1.2 Classificatlon - Bearings shall be of the following types, as specified
(see b.:

nN)
—

Type I - Grooved outer race
Type IT -~ Chamfered cuter race

2. APPLICABLE DOCUMENTS
2.1 The following documents, of the issue in effect on date of invitation for

bids or request for proposal, form a part of this specification to the extent
specified herein:

SPECIFICATIONS

Federal
QQ-C-320 Chromium Plating (Electrodeposited)
Q-P-416 Plating, Cadmium (Electrodeposited)

Military
MIL-B-197 Bearing, Anti-friction, Associated Parts, and,

| Subassemblies, Packaging of
MI1-G-21164 Grease, Molybdenum Disulfide (For Low and High
Temperatures)

MII-D-1000 Drawings, Pngineering and Associated Lists

FSC 3120
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STANDARDS
Federal

FED. TEST METHOD
STD. NO. 151 Matala; Test Mebhods

Military
MIL-STD-1Q5 Sampling Procederes and Tebles for Inspection
by Attributes
MIL-STD-129 Marking for Shipment and Storage
MIL-STD-130 TdentiPiosbion Mprking of US Military Property
MS21154, Bearing, Flain, Self-Aligning, Grooved Outer Ring
M521155 Bearing, Plain, Self-Aligning

(Copies of specificatione, stendards, drawings, and publications required by
suppliers in connection with specific procursment funcilons should be cbitained
from the procuring activity or as dirscbed by the contracting officer.)

2.2 Other publications. - The following document forms & part of this specifi-
cation to the extent specified heyain. Unless eblernwise imdicated, the issue in
effect on date of invitation for bids or reguesi for propesal shall apply.

United States of Americs Standards Inabibube

USASI B46.1l - 1962 Surface Texturs (Surface Roughness, Waviness,
and Lay

(Coples of the above publication may be obbained fromihe:United States of
America Standards Institute, 10 Baast 40th Street, Wew York, N.Y. 10017.)

Uniform Classificatlon Committee

Uniform Freight Classificatlien Rules

{Application for copies of above publication should be addressed to the
Uniform Classification GCommittee, 202 Chicago inion Station, Chicago, Il11l. 60606.)

3. REQUIREMENTS

3.1 Qualification. -~ The bearings furnished under this specification shall be
products which are qualified for listing on the applicable Qualified Products List
at the time set for opening of bids {(see h.3 and 6.2).

3.1.1 Product design changs. -~ Any chapge in product design or description may
require requalification of the product to an sxiisafidetermined by the activity
reaponsible for qualification.
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3,2 Materials. - The bal d o

I a an ] e a
applicable when examined in accordancs with 4.5

3.2.1 Plating. - Cadmium plating shall be in accordance with type I,
class 2 of QQ-P-416. Chrome-plating shall be in accordance with QQ-C-320,
class 2, 0.,0002 minimum thickness on spherical surfaces and 0.00005 on faces,

3.3 Design. - Bearing design shall conform to that specified on M521154
and Ms521155,

3.4 Construction. - Except as otherwise specified, the details of the
working parts shall be optional. The bearings shall not have loading slots.

3.4.1 Dimensions and tolerances. - Dimensions and tolerances shall be as
specified on the applicable M5. Dimensions not shown shall be at the option of
the manufacturer.

3.4.2 Surface finish. - Surface finishes shall have a roughness height

f h
rating (RHR) in accordance with USASI B46.1 and as shown on the applicable MS.

3.4.3 TIubrication. - The bearings shall be thoroughly cleaned and dried
in accordance with MIIL-B-197. The mating spherical surfaces, lubricant groove
and bore shall be coated with grease conforming to MIL-G-21164.

3.4.4 Hardness., - The hardness shall be as specified én the applicable MS.
3.5 Performance. -
3.5.1 PRadia) static limit load. - After the radial static lcad listed on

the applicable M5 has been appiied as specified in 4.6.1, the permanent set
shall not exceed the applicable value shown in table I.

3.5.2 pAxial static limit load. - After application of the axial static limit
load specified on the applicable MS has been applied as specified in 4.6.2, the
permanent set shall not exceed the applicable value shown in table I.

3.5.3 Ultimate load. - No fracture of the ball or race or push-out of the
ball shall occur when 1-172 times the radisl or axial load specified on the
applicable M5 is applied, as specified in 4.6.1 and 4.6.2.

3.5.4 Self-alignment. - The bearing shall be self-aligning and shall
permit the angular displacemsnt specified on the applicable MS.

3.5.5 Internal play. - When tested in accordanceiwith/4:6.3 radial and
axial play shall not exceed the values specified in table I.
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TABIE ¥. Rgdial stebdc limdi load

‘?_L-,

Dasha Permanent, seh (nﬂehes__l {1 i m&m glay (inches)

No. Radial ! Axisl | Raﬁiﬁl Axial

i

SOL '
505
S06 | T T
507 0.003 Q00 ﬂ QoL 0.010
508 002 (max. )
509 .

510
512
51,
516

Bo,
BO5
BO&
BO7 0.003 0,004 0,001 ©.010

BO8 : 002 {max. )
BQO9
B10
B12
Bl4
Bl4 i

3.6 Interchangesbility. - All parés having the same manufacturer's part
number shall be directly and cempletely intereh@rggeable with each other with
respect to installation and performance. The drawing mumber requirements of
MIL-D-1000 shall govern changes in th® manufachurer's part numbers.

3.7 ldentification of produect. - Bach bearimng shall be permanently and
legibly marked in accordance with MIL-STD-130 with the M5 number and manufacturer’s
part mmber, name, or trademark. Identifiecabion shall appear on the periphery of
the bearing outer race. Metal impression stamping is prohibited.

3.8 Workmanship. ~ The bearings shall be fres of tool marks, chatter waves,

rust, grinding seratches, pits, or any bﬁ&er dafects thgt may adversely affect
thelr serviceability.
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L. QUALITY ASSURANGE PROVISIONS

4.1 Responsibility for inspection. - Unless otherwise specified in the
contract or purchase order, the supplier is responsible for the performance of
all inspection reguirements as specified herein. Except as otherwise specified
in the contract or order, the supplier may use his own or any other facilities
sultable for the performance of the inspection requirements specified herein,
unless disapproved by the Covernment. The Government reserves the right to
perform any of the inspections set forth in the specification where such
inspections are deemed necessary to assure supplies and services conform to
prescribed reguirements.

4.2 Classification of inspections. - The examination and testing of the
bearings shall be classified as:

(a) Qualification inspection (4.3)
(b) Quality conformance inspection (4.4)

) I | MuvnT 3 3nntdan trmamnntddAan MinlifPinaddnn drnenmantian chall dmaTlndas a1
el WU LLL LLaObu Ll LIIoPTwWw UL = wuo ldld L Oaudvwil iy PG\.— Malbbdll DA AL WAL S ek
the examinations and tests of this specification. e minimum number of samples
per test shall be in accordance with table II.
TABIE II. Qualification test samples
Examinations and tests Paragraph number Samples to be tested
Examinaticn of product L.5.1 5
Preparation for delivery 4.5.3 5
Radial static limit load L,6.1 3
Axial static limit load 4.6.2 3
Internal play 4.6.3 3
5.3.1 Sampling instructions. - Qualification test samples shall consist of

six bearings of each size, and material, as specified on MS21154, for which
qualification is desired. Approval of the MS21154 bearing shall constitute
gualification of the MS521155 bearing of the same size and material. Samples
shall be identified as required and forwarded to the activity designated in

the letter of authorization from the activity responsible for qualification (see
£ 7y
e 2 )

L.3.2 Certified test report. - The manufacturer shall furnish a certified
test report showing that the manufacturer's product satisfactorily conforms to
this specification. The test report shall include, as a minimum, actual results
of the tests specified herein., When the report is submitted, it shall be accom-
panied by a dated rawing which completely describes the manufacturer’s product

5




Downloaded from http://www.everyspec.com

NIL-B-8976(ASG)

by specifying all dimensions and tolerahces, composition of the ball and outer
race material, coating or plating, avd heed, jeasbpent. Yhe mamufacturer's part

Y, o Sha  Aeornneiv
mmber for each size shall be included on the drawing.

k.h Quality conformance insneciioue: . Mg qza&@“&y conformance inspection
of the bearings shall consist of the

conformance of the bearings to this Wiﬁ and the applicable MS with
regard to:

{(a) Dimensions Lh.X, b.5.1)
(b) Identification of pradnﬁ% 7, £.5.1)
{¢) Workmanship 3.8, 4.5.1}
(@) Preparation for delivery {%.5.3)

(e) Internal play {3.5.6, 4.6.3)
{(f) Hardness {3.5.4, 4.6.4)

L.h.1 lot. - The lot definition, formatden, and size shall be in accordance
with MII-STD-105.

4.4.2 Sampling. - The sample bearings shall be selected in accordance with
MIL-STD-105, inspection level II, Acceptable Qualiby Tevel of 1.0 percent.

4.5 Examinations. -

4.5.1 Examination of prodeckt. ~ Ths bearings shsll be examined to determine

conformance to this snecificabion an ﬂ tha annlicsh¥s M8 for material, nlatine

B i s G MR SPE S Awn  SEia en iy Ak A QWol laly piauvailsg

dimensions, finish, identification of produet, workmanship, and requirements not
covered by tests.

4.5.2 Material certification. - The mannfactursr shall furnish to the

qualifying activiiy a material certlflcation spscifying the composition of
the material used in the manufacture of the bearings.

4.5.3 Inspection of preparation for delivery. - Preservation, packaging,
packing, and marking shall be inspected to d&temine conformance to section 5.

4.6 Test methods. - Unless otherwise specified, all tests shall be
performed at room temperature.

4.6.1 Radial static limit Joad. ~ The bearings shall be installed in a
test fixture as shown on figure 1, using an 0.000- %o 0.00)l-inch loocse fit for the
shaft and the housing. The uss of diffsreéntial temperatures for installation will
not be allowed. A preload of 4 to & percent of the radial static load shall be
applied to the bearing for 15 secorxds and the masasuring device set at zero. The
load shall then be increased ai a rats not L0 &xceed 2 percent of the specified
load per second until it equals the radisl static 1limit load. The load shall
then be reduced at the same rate to the preload valuve. The permanent set shall
be the reading at preload. The uliimake radiel load {see 3.5.3) shall be applied
at a rate not to exceed 2 percent of the specifisd load per second,




Downloaded from http://www.everyspec.com

MIL-3-8976(ASG)

. —— - . — W (BALL WIDTH) ;:88‘5)
f

HOUSING LOAD
|

¥

|
OO g e % /
{ETUAL /

BALL DIA) :

W I /g e

s o /
N\ % Q

— BEARING

LOOSE FIT

1

7 i 10
77 . v
NDICATOR

PIN SHALL BE RC50 MINIMUM
DIMENSIONS IN INCHES

FIGURE 1. Redial test fixture
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4.6.2 MAxial static 3imit losds - Phe test bearing shall be installed in
a test fixture as shown on figure 2. Besarifgs whall £it in the housing with
an0.000- to 0.00l-inch loomse fit. The hols.9n the support fixture for clearance
of the ball shall be the nominal diameter of the ball plus 0.020. The bearing
shall be preloaded beiween 4 to 6 percent of the axial load limit. After holding
for 15 seconds, the measuring device &hall be sei at zero. The load shall be
increased at a rate not to exceed 2 percerdt of the specified load per second
until it equals the axial static limii leafl, It Bh3ll be held for 1 minute,
then reduced at the same rate to the preload valwe. The permanent set shall be
the reading at preload. The wltimate axial load (see 3.5.3) shall be applied at
a rate not to exceed 2 percent of the gpecified load per second.

4.6.3 Internal play. -

4.6.3.1 Radial play. - Radiasl play shall be measured with a 5-1/2-pound
measuring load applied to one menber {inner or outer) perpendicular to the bore
axls successively in opposite directions. The other pember shall be rigidly
clamped. Radial play shall be the full dial movement less shaft clearance.

4.6.3.2 Axial play. - Axial play shsll be measured with a 5-1/2-pound
measuring load applied to the inner hepber parallel 4o the bore axis successively
in opposite directions. The outer mémber shall be r4gidly clamped. The axial
play is equal to the full dial movement.

4.6.4 Hardness. - Hardnese tests shall be performed as specified in new .
Federal Test Method Standard No. 151,

5. PREPARATION FOR DELIVERY

5.1 Cleaning, preservation, and psckaging. -

5.1.1 Levels A and B, ~ Cleaning, preservation, and packaging shall be
in accordance with levels A and B of MIL-B-197.

5.1.2 level C. - Cleaning, preservation, and packaging shall be in
accordance with the contractor's commercial practice.

5.2 Packing. -

5.2.1 level A. - Bearings, cleaned, preserved, and packaged as specified
in 5.1.1, shall be packed for overseas shipment in accordance with MIL-B-197.

5.2.2 Level B. - Bearings, cleaned, preserved, and packaged as specified
in 5.1.1, shall be packed for domestic shipment and storage in accordance with
MI1-B-197.
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5.2.3 lavel C. - Bearings, cleaned, pressrved, and packaged as apecified
in 5,1.2, shall be packed in a manner to insurs carrier acceptance and safe
delivery at destination., The contalners shall be in accordance with the Uniform
Freight Clessification Rules or regulations of other carrlers, as applicable to

the mode of transportation.

5.3 Marking of shipments, - Interier packages and exterior shipping con-
tainers shall be marked in accordance with MII-§tD-129. The nomenclature shall
include:

BEARINGS, PLAIN, SEIP-ALIGNING, ALI-METAL
6. NOTES
6.1 Intended use. - Plain self-aligning all-metal bearings are intended
for use in airframe power-actuated systems and joint applications where

moderate friction is not objectionable and where relubrication provisions are
avajlable.

6.1.1 BSteel race bearings are intended for heavily loaded static applica-
tions where slight oscillation and misalignment may occur due to structural
deflections.

6.1.2 Aluminum bronze race bearings are intended for applications involving
high oscillatory loads and moderate stabic loada,

6.2 Ordering data, - Procurement deocuments should specify:

(a) Title, number, and date_of this specification.
(b) MS part number (see 3.3).
(c) Applicable levels of preservation, packaging, and packing.

6.3 Qualification. - With respect to products requiring qualification,
awards will be made only for products which are st the time set for opening of
bids, qualified for inclusion in the applicable Qualified Products List, whether
or not such products have actually been s¢ listed by that date. The attention
of the suppliers is called to this requirsment, and manufacturers are urged to
arrange to have the products that they propose Lo offer to the Federal Government

Foambad PAaw Aarald Pdanddam tnm Amdan 2hat Shair maw ba alTdeihla +5 ha avrawndad AAR
WHELLTDW LWE WUEWHG L A WS VAl Rl W WT UIIGATH WINY GT WY Vulab Bk WAT VW WY GG WA W

tracts or orders for the products covered by this speeification. The activity
responsible for the Qualified Produwcts List is the Naval Air Systems Command,
Navy Department, Washington, D.C. 20360; however, information pertaining to
qualification of preducts may be obtalned from the WNaval Air Development Center,
AMD, Code MAEM, Johnsville, Warminster, Pemnsylwania 18974.

10
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6.3.1 Qualification tests will be authorized only upcn presentation of
certified test reports and drawings indicating that the bearings conform to
this specification.

Custodians: Preparing activity:
Navy - AS Navy - AS
Air Forece -~ 11
Project No. 3120-N0O16
Reviewer activities:
Navy - AS
Adr Force - 11, B4

11
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. Form Approved Budget
SPECIFICATION ANALYSIS SHER?  _  Buyrgey No. 119-R004 -
 INBFRUOTIONS

This shest is to be filled out by parsomnel sithér Gowernment or contractor, involved
in the use of the specification in proceremst of prodecis for witimate use by the Depart-
ment of Defense. This sheei is provided for obiaieding information on the use of t'us
specification which will insure that smitable pragucts can ba procured with a minimom
amount of delay and at the leasi cost. Comienite pad the return of thia form will be
appreciated. Fold on lines on raweras sids, staple in corner, and send to preparing
activity.

SFECIFICATING [ B 6976(ASG) BEARINGS, PLAIN, SELP-ALIGNTSG, ALL-METAL

ORCANIZ ATION CitY AND STATE

CONTRAGT NO. ' TTOM5 PROCURED | DOLLAR AMOUNT
- $

MATERIAL PFROCURED UNDEZR A

) Direct Governmeni Gmtr% G Subcontract
1. HAS ANI PART OF THE SPECIFICATION PROBLAMS OR REQUIRED INTERPRETATION IN
PROCUREMENT USE?
A, GIVE PARAGRAPH WAGIER AND WORDING.

B. RECOMMENDATIONS FOR CORREBCTING 0B DRPICLENCIES.

2. COMMENTS ON ANY SPRCIFICATION HEQUIREMENT CONGIDPRRD 700 RIGID.

3. IS THE SPECIFICATION RESTRICTIVE? —
YES —%0 IF "YBS®, IN WHAT WAY?

L. REMARKS (Attach any pertinent daia which mey bs of nae in improving this specification.
If there are additional papers, sttach o form and place both in an envelope addressed
to preparing activity.)

[ SUBMITTED BY (Printed or typed name &nd actlvity) DATE

DD Form 1426



