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MILITARY SPECIFICATION

BEARINGS, PI-UN, SELF-ALIGNING,ALIAETAL

This specificationhas been approved by the Lk?partment
of the Air Force and by the Naval Air SystemsCommand.

1. SCOPE

1.1 This specificationcovers airframe all-metal plain sphericalbearings
which are self-aligningfor use between -65” F and Z50° F.

@

1.2 Classification.- Bearings shall be of the followingtypes, as specified
(see 6.2):

Type I - Grooved OULer race
Type 11 - Chamfered outer race

2. APPLICABLE DW.JNENTS

2.1 The followingdocuments,cf the issue in
bids or request for proposal,form a part of this
specified hereim:

SPECIFICATIONS

Federal

Q2-c-320
CQ-P-416

Militarv

EL-%197

MDG-21.16L

MIL-D-1OOO

effect on date of invitation
specificationto the extent

Chromium Plating (Electrcxieposited)
platinK, cadmium (Electrodeposited)

Bearing, Anti-friction, Associated parts, ad.
Subassemblies,Packaging of

Grease, Molybdenum Disulfide (For bw ad Wh
Temperatures)

Drawings,Ih@neering and Associated Lists

for
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STASMSPS

Federal—.

FEO. TEST MILTHO!J
STD. NO. 151 !fetals$feet &m&

Mil.ltarv

KIL-STO-1O5 SCmplhgI%wsdmre& 6x4 TabLee for Inapcction
by &@&nz*ee

MI&STD-129 Markf.ngfar wgsa@i and Stor&ge
MIL-STBUO tieawim .,&Hk&?gd US Military Property
YS21J51+ %&&n& &&a2n, 1%1$.s$ligning,Grooved Gxter F&g
F521155 Bear*J P%*, 19eZ?-ALign@

(copies of .w=dfioations, Mmlarch,. d&auin&i, @ publications required by
auppliera in comect ion with sped.fic p?onu?erim’ib@not.&one ehould be obtain%d
from the procuring activity or as diroe~ed by &ha contracting officer.)

2.2 other mblications. . ‘I’hef?mltowimg&w#xM?nt Iormc a part of this specifi-
cation to the extent s,pmified k- th~ ,@ewci@a ieiicated, the iseue in
effect on date of invitation for bide m requeqb for pru-al ~h~ aPP~.

United Statms of Au.etia St,anda@s .Tc7C$+b$W

USASI B46.1 . 1962 SUrfaoe ‘?exiau%(Surface Eoughneas, Waviness,
and by

(COpies of the above pblicatiorcmay be obbfiimedfromt&?xUnitedStates of
Ammrica Standarde Institute,KI lM.s+Jf@th f%zeet, MCW York, N.Y. 10017.)

Uniform ClassificationCcam&t&ee.

Uniform Freight Claesf.l%akion Rules

(Applicationfor copies of above publicationahou3d be addressed to the
Uniform ClassificationCoamrdttea,202 chic&&J Won Station, Chicago, Ill. 60@6. )

3. rcirm~s

3.1 qualification.- The bearings &M!ti8hQd US&r this specificationshall be
prcducts which are qual.ific-dfor I&ting on the @ppUcable CAualificdFraducts 13.at
at the time set for openims of bide (see L3 and 62).

3.1.1 Product deeign Qhamm. - Any ehme in product fleeignor descriptionmay
require requalificationof the prcdueiit,oam ox&#@&de&ermined by the activity
responsible for qualification.
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3.2 Kateriala.- The ball and outer race shall bo in accordancewith the
appucable MT when axadnad in accordancewith 1+.5.1,

d.ae~~’;; Q%!&&Chroma-platingshall be in accordancewith QQ-C-NCI,
. - Cadmium plathg shall be in accordancewith type I,

clasa 2, 0.0002 mirdmum thickness on spherical surfaces and 0.00005 on faces.

3.3 ~siw. - Bearing design shall cOtiOrm tO that specified on ~2115k
and 5S21.155.

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

3J+.1 ttlmensionsand’tolerances. - Dimensionsand tolerances shall be as
specified on the applicable K5. Dimensionsnot shown shall be at the option of
the manufacturer.

3.4.2 Surface finish. - Surface finishes shall have a roughness height
rating (RHTl)in accordancewith USASI BI+6.1and aB ehown on the applicable MS.

3.4.3 ~bricatiOn. - The bearings shall be thoroughw cleaned and dried
in accordancewith MILE-197. The mating spherical surfaces,lubricant,groove
and bore shall be coated with grease conformingto MIL-G-21161+.

3.4.4 Rardnesa. - The hardness shall be as specifieddn the applicable MS.

3.5 Performance.-

3.5.1 Radial static limit load. - After the radial static load Iiated on
the applicable KS has been applied as specified in 1+.6.1,the permanentset
shall not exceed the applicablevalue shown In table 1.

3.5.2 Axial static limit load. - After applicationof the a.iialstatic limit
load specified on the applicable I.Ehas been applied as spacifiedin 4.6.2, the
permanent set shall not exceed the applicable value shown in table 1.

3.5.3 Ulttite load. - No fracture of the ball or race or pueh-out of the
ball shall occur when 1-1/2 tl.mesthe radial or axial load specifiedon the
applicable MS is applied, as specified in b.6.1 and l+.6.2.

3,5.l+ Self-alignment.- The bearing shall be self-aligningand shall
permit the angular displacementspecified on the applicableNS.

3.5.5 Internal L&W. - kihemtested in accordance>With& J’6.%radial and
axial PI.8Yshall not axceed the values specified in table 1.

3
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TABIi31. R@aL &&@@e I&&% .lmd

SOL I
SOS !

i-

S06 ~

“!

. ~ ..,,.
SW 0.0G3 O.ki 0.001 0.010
S09 I .Qu.2 (In2x. )

L--4--!!
B05
B06
B07 I 0.CXJ3I O.w [ 0.003,

I

0.010
Elc8 .002 (max.)
B09
B1O
B12
BIJ+
B16 b

3.6 Interchamenability.- All 9* haxf%zlgtie same man@ac*urer 1s part
number shall be direcbly and Ot@.~e~ intmra?%sQ&%bk?J‘witheach other with

I respect to installationand pe~l%rman$.a.l% ‘drawing number requirementsof
MIIAI-lCOO shall govern changae & W15 !eanwfaGt%i&erla pest numbers.

I
3.7 Identificationof w odwti, . “Ba@kbearing shall be permanentlyand

leziblv marked in accordancewith EEI+S’ITI-K30wikik‘theMS number and umnufacturerrs
p& n-&nber,name, or trademark. &lei%W@M’&an @l&l.1appear on the peripheryof
the bearing outer race. Metal &apre*i@m st?mping is prohibited.

3.8 Worlanarmhip.- ‘1% bearZn@ eh@l be i!rea0$ tool marks, chatter waves,
rust, grinding scratchee,@te, er m @&e?? &fB@s W@ may advereeQ affect
their serviceabil.ity.
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4. QUAuTY ASSURANCE PROVISIONS

l+.1 Reswnsibility for inspection.- Unless otherwise specified in the
contract or purchase order, the supplier is responsiblefor the performanceof
all inspectionrequiranentsas specifiedherein. Except as otherwise specified
in the contract or order, the suppliermay use his own or any other facilities
suitable for the performanceof the inspectionrequirementsspecified herein,
unless disapprovedby the Government. lhe Governmmt reserves the right to
perform any of the inspectionsset forth in the specificationwhere such
inspectionsare deemed necessary to assure supplies ad services conform to
prescribed requirements.

4.2 Classificationof inspections.- The examinationand testing of the
bearings shall be classified as:

(a) Qualificationinspection (4.3)
(b) Quality conformanceinspection (4.L)

4.3 Qualification inspection.- Qualification
the examinationsand tests of this specification.
per test shall be in accordancewith table II.

tispection shall include all
The minimum number of samples

TABIE II. Qualificationtest samples

ikWiiIIi3ti01M and te5t8 Paragraph number Samples to be tested

Examination of product 4.5.1 5
Preparation for delivery 4.5.3
Radial static limit load 1+.6.l ;
Axial static limit load 4.6.2 3
Internal play 4.6.3 3

4.3.1 Sampl.ilw instructions.- Qualificationtest 5amples shall consist of
six bearings of each size, and material, = specified on MS21151+,for which
qualificationis desired. Approval of the Ms21154 bearing shall constitute
qualificationof the MS21155 bearing of the same size and material. Samples
shall be identified as required and forwardedto the activity designated in
the letter of authorizationfrom the activity responsiblefor qualification(see
6.3).

4.3.2 Certified test reDort. - lhe manufacturershall furni~h a certified
test report showing that the nmnufacturer’sproduct satisfactorilyconforms to
this specification. The test report shall include, as a minima, actual results
of the tests specified herein. When the report is submitted,it shall be accom-
panied by a dated rating which completelydescribes the manufacturerrs product

5
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by specifying all dimensions and tg~$ et~ of the ball -d outer
race materia.1,coating or pla+,fng,and “-,*-. %* manufacturer’~ @
number for each size shall be .inek?mfi = ~ x.

1+.4 Quality conformance.&s ‘+.;* @@X@ conformance inspection
of the bearings shall consist of &ha “f e%A?41&r&.cmsand taet$ to determine
conformanceof the bearings to W&? -*- and the applicableWS with
regard to:

(a) Dimensions
(b) Identificationof P?.w@&J’

P

,~pi t! jl)

(c) Worlaranship %s; A:5:1)
(d) Preparation for deliv~
(e) Internal play

(&5>3)
[3.S,6, 4.6.3)

(f) Hardness (%4.4. 4.6.4)

1+.1+.l~. - ‘me lot definition,I&u!@&@ , an~ 6&Be shall be in accordanc~
with MIIA TD-105,

lL.1+.2samplin~. - ‘RIesample bearings &M be selected in accordancewith
MIISTD-105, inspection Level 11, Acceptable@Kii+@ 3WWL of 1.0 percent.

4.5 Examinations. -

1+.5.l Examination of w odwt . - The bear@& shall be exmi.ned to determine
confomanc e to this specificationand Ma ap@Ui@XiM MS for material, plating
dimensions, finish, identification@ p?Mu@J, wx%zanehip, and requirementsnot ●
covered by tests,

4.5.2 Material certification. . ‘lhe mmufadmer shall furnieh to the
qualifying activity a material certificationapec%fy~ t,hecwqxx.iticm of
the material used in the manufacture of &he bearings.

4.5.3 Inspection of prepar &.iM for delivery. - Preservation,pack@ng,
packing, and marking shall be inspea%ed to determine conformance to saction 5.

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

4.6.1 Radial staii.cI&mM. load. - 3he bei&iw shall be installed in a
test fixture as shown on figure 1, uYim& &n 0.0&3- ‘toO.@N-inch lcose fit for the
shaft and the housing. ‘he wee of di$feEen’t&altzperakures for installationtill
not be allowed. A preload of 4 to 6 percemtiof the radial static load shall be
appfied tO the bearing for 15 seaonds and the rnwmring device set at ZmO. me
load shall then be incre~ed at a rate ML $0 -Oed .2 percent of the specified
load per second until it equu the radkk &a&ic lirai.thad. me load shall
then be reduced at the same rai,eto the -d ‘value. me permanent set shall
be the reading at preload. ItieuMf.$waf,emidial load (see 3.5.3) ehal.1be applied
at a rate not to exceed 2 percent of the apacitt%d Xoad per second.
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PIN SHALL BE RC50 MININUM

DIMENSIONS IN INCHXS

PSI (Mm)

FIGURS 1. Radial test fixture
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L. 6,2 Axial static lht~:~o,~:,. we ~ea~ be&ring shall be installedin

%“”w’ ‘“ h ‘h” ‘“US* ‘it’
a teat f~ure as shown on M@re 2; E& :
an0.000- to O.001-@h looee fit. ‘me !W3@:..”,.$& e!wppo~tfLxture for clearance
of the ball shall be the nominal d@M$teE d ‘%?vibff~l,plus 0.020. The bearing
shall be prelosded betweenl+to 6 pereentiOf $% axial l.oad~lhlt. After holding
for 15 seconds, the meamring devlecze%s31.be eeti&8 zero. The load shall be
increased at a rate not to exceed 2 WEC81%% of the specifiedload per second
until.it equals the axial staticH$ - 3% Mill be held for 1 minute,
then reduced at the same rate to $& pzw&@d vahie. The permanenteet ehal.1be
the readingat prelosd. ‘fheult&E&@ axial load (see 3.5.3) shall be appliedat
a rate not to exceed 2 percentof the speoifledload per eecond.

b.6.3 hternal play. .

4.6.3.1 Radial play. - Rsd% @g f&Ml ?aemeresuredwith a 5-1/2-FQund
measuringload appliedto one melrizew’{&er or outier)perpendicularto the bore
ti8 successivelyin oppoe%teWraotiions. !% o~her member shall be rigidly
clsmped. Radial play ghall be the.&all &W. f@vementi3.eseshaft clearance.

4.6.3.2 hid DhY. - h.i?~ #&ay 9h~ be iawnmed with a 5-1/2-pound
meaeuringload applied to the.it!at&&ember par~el.,$s the hors axis successively
in oppositedirection. lhe ou’te@mi%nber.ehd.lbe r@dly clsmpcd. The axial
play ie equal to the full diel mwement.

4.6.4 Hardnees.- Hardneea%eags sbsllbe perfom-edas specifisdin nsw
Federal Test ?tcthcdStandardNo. Ml.

●
5. PREPARATION FOR DEHW!RY

5.1 Cleaning,preservation,and cacksuing.-

5.1.1 LsveleA and B. . Cleaning,pre$erva+ion,and packagingshall be
in accordancewith levelsA and B of kf&&197.

5.1,2 Level C. - Cleaning, preservaticm, and packaging shall be in
accordance wl’1’contractor qe commercialpractice.

5.2 Packing.-

5.2,1 Level A - BearimgrsJcleaned,praserved,end packagedas specified
in 5.1.1, sh~bcked for overeetx!ehZP&en&& aoc.ord-cetith MIL-B-197.

5.2.2 Level B. - Bearinge, cleaned, preserved, end packaged as spacified
in 5.1.1, shall be packed for domeeticshipnentand storagein accordancewith
NILS-197 .
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FIGURE 2. Axial test fixture
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5.2.3 kfd Cc - Bearings, cleemed, pPE:e?@l%C@)W ~ckaged as specifled
in 5,1.2, ehall be packed in a manner to inswxs esm?ier acceptanceand Bafe
deliveryat destination. The contminereshall be in &ceordancewith the Uniform
Freight ClassificationRulee or regulationsof C&her carriern, as applicableto
the mcde of transportation.

5,3 MarkiM of shipnente.- S.n%rior pt$dfegssend Sxberior shippingcon-
tainers shall be marked in accordance with MXWMD-L29. The nomenclature ehall
include:

BE4RIWGS, PLAIN,SRM’-AfZI3NIWG,ALL-METAL

6. NOTES

6.1 Intendeduse. - Plain self+M@3g, all.-me*&lbearingsare intended
for use in airframepower-actuatedsysliemeand jointapplication where :
arxieratefrictionis not objectionableand where relubricationprovisionsare
available.

6.1.1 Steel race bearingsare in&endedtor heavily loaded static applica-
tions where slight oscillationand mikMgnmenk may occur due to structural
deflections.

6.1.2 Aluminumbronze race bearingsare intendedfor applicationsinvolving ●
high oscillatoryloads and mcderatestatio back!.

6.2 Grderingdata. - Procurement docwnte should specify:

(a) Title, number, and date of this specification.
(b) MS part number (eee3.3).
(c) Applicablelevele of preeemmtion, packaging,and packing.

6.3 Qualification.- With respect to prcdwctsrequiringqualification,
awards will be made only for prodnetswhich EM% ai the time set for openingof
bids, qualifiedfor inclusionin $he .sppl$.caiileQwlified Prcducte List,whether
or not such prcducts have actiuallybeen sq Z.tsiwlby thetidate. The attention
of the suppliersis called to this requ%re.nient,and mamfacturere are urged to
arrangeto have the productsthat they prcpme im offem to the FederalGovernrmnt
tested for qualificationin order that *hey may be eligibleto be awardedcon-
tracts or orders for the prcductscovewxlby this spac!ification.The activity
responsiblefor the Qual..ifiad Prodact.sIS@ is ‘theNaval Air Systems Command,
Navy Department,Washington,D.C. 2C?3@; huwever, information pertaining to
qualification of prcducts may be ebtwtmedfrom *W! lfavalAir DevelopmentCenter,
AMD, Code M4JJM,Johnsville,Wsrminster,Pennsylvania18974.

M
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6.3.1 Qualificationtestm will be authorizedonly upon presentationof
certifiedtest reportsand drawingsindicatingthat the b.3aI’hgBconformto
this epecification.

I

●

Custodians:
Navy - AS
Air Force - 11

Raviaweractivities:
Navy - AS
Air Force - I.I.,81+

Freparingactivity:
Navy - AS

ProjectNo. 3120-N016
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Form ApprovedFMget
SF?JCIFICATIONANALYNISSM@Yf —.~ .

~
Thissheetia to be filledout~ ~LWO?EIelSMMB tluwemwmntor contractor,involved

in theuse of the specificationin ~sX& @ pmdlwbs forultimateuseby the i)e~rt-
ment of Defense. TMs sheetis piAo@3edfor c#s@$#$ng$@b?r@ion on the use of t!tis

Pti~:2?xY::2,2.?.Y
specificationwhich will ineure ‘that a!!i~ahh

.?.fwnt of delay m at theleastGC@. L%me
appreciated. Fold on lines on 2%vFs!3 Qida, @$@je in C@rner,and eend to preparing
~
sFscIFIcATI~~w~6(&)

~* PUIN* SriWAUQNIBG, ALL-ACi’fAL

CRGANIZA~ON I CITY AND STATE
1

CONTRACTNO. )=” msis FFiQxmD WXLAR AWCNNT

I K4TERIALFRCCUNSDUNDER A
O Direct Govemnmt ktimt n Subcontract

1. HAS N PAST OF THE Sl%CIFICATIfNCNli_ ~ CR RWJZS.EDINTTWRETATICNIN
PSOXREMWT USE?

A. GIvE PAR#2RAFtdNUWEJBA#MlWQWJZM%<

B. RKXMIENDATIw m CCmECmm 3?E4DiwDm?icms.

●

2. CCMMENTSUA ANY SPECIFICATK14IW.JIBBW.Q14TWNSIW?SBD TCO SIGID.

3. IS THESPECIFICATI@NESTRICTIVB? “.,,..
Om oN~ IF uYE.W,INWNATWAY?

4. REMASKS (Attachany pertinerrtdaia which ray be of use in improvingthis specification.
If there are additional~pere, afitiachto &aEm and phce both in m envelopeaddreseed
to preparingactivity.)

SU&41TI’IfDBY (Printedor typedme md w%Awity) DATE
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