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NSIIJTARXSPWXFICATIOH

HEARINGS, PLAIN,TFE ISNED,SELP-ALIGNYXG

This specif.i.cat$.on has been approved by the Department
of the Air Force and by the Eureau of l?amlWeapons. ‘

1. SCOPE

1.1 TMs speci.flcation covers @ah spherical.bearingswhich are setidigoing
and self-kbricatk% by ticorwrating tetrafluoroe~be (TFX)in a Mxker Mween the
her ring (ball) and outer rfx (race] for we f= the t~erat~e r=e ’65° p ~
+2500 F.

2. APPUCABLE DWIMENTS

2.1 The f ollowhg documents, of the km In effecton dateof Iavitatlon for
bl.ds or request for proposal, form a part of thti opecti~catiom to the ~ent q8cb
f~ed lmreiu:

SPECIFICATIONS

Federal

QQ-C-320
TT-S-735

Wu.ita.m

MrIa-197

FmeH-5606

la&L-7m3
-A-8243
IQIA-70327

Chromium Platbg (Electrodeposited)
StandardTestFlulds;Hydrocarbon

Otwings, AxM-l?rlction, Aeaocf.atedParts and
Sub-Assemblies, Packagixw of

Hydr&A. Fhld, Petroleum Base, Aircraft, Missile,
and ~Ce

Lubri.’?’~ W, Aircraft lkrbtie Engine, Synthetic We
Anti-Icing and De~c@g-Defrost@ Fluid
Drawb. $s,Engtieerlng and Aseoci.ated Wsts

Federal ‘

FEll.TESTMETHOD Paint,Varnish,Iacquer,and RelatedWLteriak; Methods
sm. No.1.41 of Iiispecti.on,%mp~, and Test@
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Milita.q

MILSTD-10 Surface Roughness,Wavinessand Lay
MIL-STJH05 SamplingProceduresand Tablesfor L%pection

by Attributes
MH.ATD-I.29 Markingfor Shipaentand Storage
MS21230 Bearing;Plah, Self-Aligntig,GroovedOuterRing,

TFE Lined,Wide
MS21231 Bear@, Plain,Self-A3igning,TE3 Lined,wide
MS21232 Bearing,Plain,Self-Aligning,GroovedOuter.Ring,

TFE Lined,NFUTOW

MS21233 Bearing,Plain,Self-Aligning,TFE Lined,Narrow

(Copiesof spe&cations , standsrds,drawings,and pubucations requiredby
suppliersin connectionwith specificprocurementfunctionsshouldbe obtainedfrom
the procuringactivityor as directedby the contractingofficer.)

2.2 OtherpubMcations.- The followingdocumentfomms a part of this specifica-
tion to the extentspecifiedherein. Unlessotherwiseindicated,the issuein effect
on date of invitationfor bids or requestfor proposalshall apply.

UniformClassif’icatiOnCommittee
!

UniformFreightClassificationRules

(Applicationfor copiesof the abovepublicationshouldbe addressedto theunifor%s
ClassificationCoxmittee,202 ChicagoUnion Station,Chicago,131.j 60606.)

3. REQUIREMENTS

3.1 CXalification.-The bearingfurnishedunder this specificationshallbe a
productwhich is in accordancewith the applicableMil.itsxyStandard(MS)and which
has been subjectedto and which has passedthe qualificationtests specifiedherein>

and which has been IJstedon or approvedfor Usting on the applicableQualified
ProductsList.

3.1.1 Productdesignchsnge.- Any changein productdesigner descriptionwil.1
requirerequalificationof the productto an extentdeterminedby the
activity.

qualif’yhg

3.2 Materials.- The ball and outerrace shallbe in accordance
cableMS. TFE shallbe includedin the liner in suchmannerthat the
conformto all requirementsof this specification.

with the appli.-
bearingwill

3.2.1 Plati.nq.-?latingof the ball will be permitted,at the optionof the
manufacturer,and shallbe in accordancewith QQ-C-320.

3.3 DeSGm.- Beari.ngdesignshallconformto that shownOn MS212X, ~s~sl,
MS21232,md 14.S21233.

3.4 Construction’.-The linershallbe so securedthat all relativemotionwill
be betweenthe liner and the ball. The bearingshallnot have loadingslots. Except
as otherwisespecified,the detailsof the workingparts shallbe optional.

2
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3.4.1
fretcm the

e facturer.

3.4.2

~.$T~.~y@J (~~)

Dtiensiunsend imkwince5. - Dimsnsior$scunctclerazzcesshallbe as spe:i-
applicableMS. Dimensionsnot show shallbe at the optionof the maau-

%rface finish.- The sphericalsurfaceof the baJJshall have a finish
of roughness heightrating(BHR)8 ~ in accordanceu~thKLLSTD-.1O. The bore,
ballface,and outerraceperipheryshallhavea finishof RHR 32 maxhxum, U.1.other
surfacesahaU havea finishof RHR 3.25 maxhmm. Bearingsshillbe freeof ~ surface
clefectswhichmay be detrimental.to satisfactorginstallation,performancee, or b~-ing
lifeas definedin thisspecification.

3.4.3 Lubrication.- Initiallubricationby the manufactumsrvdl.1be peztitted.
Relubricationwill not be permitted. r

3.5 PerfoX’mlUlce.-

3.5.1 Radialstaticlimitload.- Afterthe radialloadlistedon the applicable
MS has been ap@d.ed se specifiedin 4.6.1,the totaldeflectionof the bearing end
fixxure shall be lessthen0.010inchfor bearingswith a bore of 3/8 inchor less,
0.015 for 7/16 and l/2 inch, 0.017 for 9/16and 5/$ inch,and 0.020for3/1 inch and

up. The permanentset shallbe lessthan0.003inch.

3.5.2 Axialstatic Mm&t load.- After ap~cation of the -al load listed on
the applicableMS, the permanentset shall be less than 0.00S inch.

3.5.3 Ultimate load.- No fkactureof the raceor ball,or push+ut.of the baj~.
shelloccurwhen 1.5 timesthe radial.or adal bad Mud.tis applied,as specifiedin
4.6.1 or 4.6.2.

3.5.4 Oscillationradialload.- The totallinerwearof the bearingshallaot
exzeed0.006inchwhen testedin accordance@th 4.6.3withthe radielunltiectiona.1

*

loadM.stedon the applicableMS.

3.5.5 SeU-&IiEnment.- The bearingshaJJbe selE-s2i@ng and permitthe angulax=
displacementspecifiedon the applicable MS.

3.5.6 ?’b-10Sd broaksxayiOl%2Ue. - When testedtitaccordance wi’d 4.6.4,the rio-

load breakaway torqueshellbe within the Mmits of the values specifiedon the appli-
cable MS.

3.5.7 Fluid comnatibiUt~.- Whsn tested h accordancewith 4.6.5, the bearings
shall.be compatiblewiththe fluidslistedin 4.6.s and the total liner wear shall not
exceed0.006imch.“

3.5.8 Corrosionresistance.- Corrosionresistanceshallbe determinedti accord-
ancewithMe=od 6201 of Fed.Test Method Std. No. W.. Superficialtarnishwhichcan
be remvsd with a dam?clothwill notbe causel“orreJeccxm.

3.5.9
I.atiig bad
0.006inch.

Htihtesmerature.- Wkea tested
specifiedon the appli~ekleMS,

i.n accordance wizh 4.6.7$ underthe oscil-
the totalliner wear shall not exceed

3
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3.5.10 Low temperature.- IJhentestedin accordancewith 4.6.8,the no-load
breakaway torqueshallbe not more than twice the maximumvalue specifiedon the
applicableMS. o

3.6 Interchangeabilit~.- All parts havingthe same manufacturer’spart number
shallbe directlyand completelyinterchangeablewith each otherwith respectto in-
stallationand performance. The drawingnumberrequirementsof MIL-D-70327sha31
governchangesin the manufacturers part numbers.

3.7 Identificationof product.- Each bearingshallbe permanentlyand legibly
markedwith the MS number and manufacturers part number,name, or trademark. Where
practicable,identificationshall appearon the side face of the outerrace; otherwise,
identificationshallappear on the peripheryof the bearingouterrace. Metal tipres-
sion stampingis prohibited.

3.8 Workmanship.- The bearingshalJ.be free of toolmarks,chatterwaves,rust,
grindingscratches,pits, or any other defectsthat may adverselyaffecttheir serv-
iceability.

4. QUAI.ZIYASSUFLANCEPROVISIONS

4.1 Responsibilityfor imspection.- Unlessotherwisespecifiedin the contract
or purchaseorder=the supplieris =&msible for the performanceof all inspection
requirementsas specifiedherein. Except as otherwisespecified,the suppliermay
utillzehis own facilitiesor any other commercial.laboratoryacceptableto the Govern-
ment. The Governmentreserves the right to performany of the inspectionsset forth
in the specificationwhere such inspectionsare deemednecessaryto assuresupplies
and servicesconformto prescribedrequimmmts.

4.1.1 Qudtiication test records.- The manufacturersha13.maintaina record o
showingquantitativeresultsfor all testsrequiredby this specification.This
recordshallbe availableto the purchaserand shallbe signedby an authorizedrepre-
sentativeof the manufactureror the testinglaboratory,as applicable.

4.2 Classtiicationof tests.- The inspectionand testingof the bearingsshall
be classifiedas:

(a) Qua13.ficationtests (4.3)
(b) QuaEty conformancetests (4.4)

4.3 Qualificationtests.-

4.3.1 Samplinginstructions.-Qualificationtest samplesshall.consistof30
bearingsof ?IS2U32-8and 9 each of all other sizesupon which qualificationis desired.
All bearing~necessaryfor tests specifiedherein shallbe furnishedby the manufacturer
Samplesshallbe identifiedas requiredand forwardedto the activitydesignatedh the
Ietterof authorizationfrom the activityresponsiblefor qualification(see 6.3).

4.3.2 Certifiedtest renort.- The manufacturershall furnisha certifiedtest
re-portshowingthat the manufacturers productsatisfactorilyconformsto this specifi-
cation. The test reportshall include,as a minimum,actualresultsof the tests speci-
fied herein. When the reportis submitted,it shallbe accompaniedby a dated drawing
which completelydescribesthe manufacturers productby specifyingall dimensionsand
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tolerazzces,coqxsitiozof the &dJ asd interracezatexxial,lubricantLf EseC,cozt~

o

or @atLlg , ad heat treatment.The manufacturerspazztnumberfor eachsizeshall.be
includedon the drawing.

4.3.3 ~ests,- -fication testsshallincludealJ the emd.nationsand tests
of this spec~tton. Theminimumnumberof sampl.e~per test shallbe in accordance

TAIKE 1. QuaM.ficationtestsamples

12canhation and tests Parwaph number
Samples to I
be tested

~atlori of product 4.501
Preparationfor citive~ 4*5*2 ;
&al static15mitload 4.6.2
RadialstaticUt load 4.6.1 ;
Oscillatingradialload 4.6.3 3
k-load breakawaytorque 4.6.4
Fluidcompatibility 4.6.5 $;
Corrosionresistance f+.6.6
Hi@ temperature 4.6.7 g3
law temperature 4.6.8 U3

4.4 Qualityconfo~ce tests.- The quald.tyconformancetestingo.fthebearings
shallconsistof the lTo3Jowing~ations and testto determinecanformsaceof the
bearingsto the requirementsof this specificationand the appMcablelLS-with regard

o tc :

(a) tisions

(b) Idsntificationofprod uct
(c) Workmanship
(d) Preparationfor delivery
(e) IJo-loadbreakawaytorque

(3*4.1) (4.5.1)
(3.7) [;.;.:]
(3.8)

(4:5:2)
(4.6.4)

4.Ll Tests.- The baari.ngmanufacturershall be reqxmsiblefor accomplishing
the qtity confomwsncetestsspecifiedhereim.

4.4.2 LcYt.-The lot definition,formation,and sizeshallbe in accordance
with KILS~~5.

4.4.3 ssmTm.ng.-The samplebearings shall be selected
MIL-STII-105, inspectionlevel11, acceptableauaJit levelof

Tthat inspectionfor no-loadbreakawaytorque(3.5.6 shallbe

4.5 ExamLnatims.-

inaccordance with
l.O percent,except
100 pemxnt.

4.5.1 ~Ex.an5nationofrumduct.- The bearingsshallbe examinedto determ5mecon-
foxn!+anceto the requirementsof tiis specificationand the applic~leMS formaterial,
pbting, dimensions,f’inish,identificationof product,workmanship,and requirements
aot coveredby tests.

5
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4.5.2 Preparationfor delivery.- Reservation, packagirig,packing,and marking
shallbe inspectedto determineconformanceto section5. m

4.6 Test methods.- Unlessotherwisespecified,all
at room temperature.

tests shallbe conducted

be installed in a test
loose fit for the shaft
installationwill not be
load shallbe appliedto
zero. The load shallthen

4.6.1 Radialstaticlimitload.- The bearingsshall
ffiure as shown on figure1, using a O.OW- to O.001-inch
and the housing. The use of differentialtemperaturesfor

allowed. A preloadof 4 to 6 percentof the radial.static
the bearingfor 3 minutes,and the measuringdeviceset at
be increasedat the rate of 1 percentof the specifiedload per seconduntil it equals
the radial.staticload Idmit. The total deflectionshallbe the readingat the radial
staticload Emit after2 minutes. The load shallthen be reducedat the same rate to
the preloadvalue. The permanentset shallbe the readingat preload. The ultimate
radialload (see3.5.3)shallbe appliedat the rate of 1 percentof the specifiedload
per second.

4.6.2 Axial staticlimdt load.- The test bearingshallbe installedin a test
fixtureas shown on figure2. Bearingsshallfit in the housingwith a 0.000-to O.OO1-
inch loose fit. Ths hole in the supportfixhre for clearanceof the ball shall
be the nominaldiameterof the ball plus doublethe thicknessof the liner. The bearing
shallbe preloadedbetween4 to 6 percentof the tial load limit. After holdingfor 3
minutes,the measuringdeviceshallbe set at zero. The load shallbe increasedat the
rate of 1 percentof the specifiedload per seconduntil it equalsthe axialstatic
load lhit. It shallbe held for 2 fiutes, then reducedat the same rate to the pre-
loadvalue. The permanentset shallbe the readingat preload. The ultimateaxial load
shallbe applied at the rate of 1 percent of the specifiedload Par second..

k.6.3 oscil~atin=raiialload.- I’he bearing sh~il be installedin a steel
housing,usi~~~it and hardenedshaft (RC~Ominimuii)pressedinto the ‘corewith
O.0000-inchloose fit ‘~ O.COO~-inchinterfermce fit. The bear55ngs’m?llbe so @ppedas
to place the shaftin doubleshearwith a minimumof shaftbending. A dial indicator
or electronicpickup shallbe so mountedthat any radialmovementof the shaft cr the
bore of the bearingwith respectto the outerrace can be measured. The ~scillating
load SDectfiedon the applicableMS shallbe appliedand held for 15 minutesstatically;
at the’~nd of this time, the indicatingdeviceshallb% set at zeroand the oscillating
test shallbe started. ‘,iearreadingsshallinciudethe wear from the firstcycle on.
The test shall be run in SUCh manner that the ball is oscillatedf~~ degrees(so d~.~e~s
total).at10 cyclesper minutef~r 5,000 cycles. Cne cycle shallconsist~f rotation
from zerodegrsesto +25 degrees~returnt~ou~h zerode.~eesto ‘~~ deSrezs22J ‘etUrn
to’zerodegress. The wear within the bearing.shallnot exceed 0.006 inchat the end
of 5,000cycles. Sufficient intermediate rezdings ~uring the test sh,ll b? recm3ed
%0 310% a graph of wear (thousandthsof an inch)vs. life (cycles)..~~~d~~~~{e~;;n
com~letionof th? test, t~,elc>ajedbreakx~aytsr~ue shall‘0$as szsc~.~.~ . ~ .

L.6.3.I !+ighs?eed=cillag.- A be=ing shsllbe installedin a fi:~tiu=as
sgwciftedin L.6.3. The test sha~lbe run in such manner Lhatths ball i: oscilitated
f10 Ae~gees(20 degreestotal)at 230 cyclesper minute for 1,000,!000cycleswhile
the bexring is loadedto me -thirdthe ~scillatinglzad specifiedon the applicableYS.
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TAME 11. Testtorque(h. lb.ma&)

5

6

‘7

8

9

10

12

U

16

70

us

“ 185

265

375

445

690

970

2550

50

70

105

160

235

345

630

900

1525

4.6.4NO-10ti bre~awsy torque,. The no-load breekawey torque shall be deter-
mined by holdiag the outer race of the bear5mg fixed while rotating the ball about the
btig SXi.9 . The outer race shall be held in suchmanneras to ndnlmizebearhg dis-
tortionand the resultant effect on the bearing preload. Torque @hall. be applied
gra- to the ball;the maximumtorquerequ$redto startthe ballmovingshallbe
recorded. The no-load breakaway torque shall be as specified on the applicable MS.

o

The ball w be hand rotated tb.rough swerd. revol,utioneimmediately prior to testhg.

4.6.5 Fltid commatibiUt~.- Fifteen bearings (3for each fluid) shall be immersed
for 24 hours in each of the following fluide at 160°ti”F,txcept for (b) whkh shall
be at 11O”“s” F:

(al *@ol 50~ hydraulic f hid
(b) TT+735,type VII standard test fluid
(C) ~Gb?808 lubricatingOfi
(d) KILH.5606 hydraulic oil
(e) MU-A-8243 anti-icing fluid

W~tMn l/2 hour after removal from the test fluid the bearing shall.be tested in accord-
ance with 4.6.3.The load for (e) shall be 80 percent of that listed on the applicable
MS.

Corrosion resist~ce. - me bearing shalJ. be tested h accordance with
of Fed. Teat Method Std. Mo. W.. -sure shall be at 120° tie F for
95percentrelativehumidity.‘Wthin4 hours d“ter completionof the test
shallbe testedin accordancewith4.6.3.

9

Downloaded from http://www.everyspec.com



IHLB-8942J. (.WI)

4.6.’7 High t~mperatwe.-. T& bearingshallbe subjectedto the test of 4.6.3,
exceptthat the fixtureshallbe placedin an air circulatingoven at a temperatureof
2500tio F. The fixtureshallbe held at this temperaturelong enoughto stabilizeat ●
the test temperaturebefore start of the test.

4.6.8 Low temperature.- The bearingshallbe soakedin a cold box at -650i50F
for !+hours,and while at this temperature,the no-load breakawaytorque%hall be
recorded(see4.6.4).

5.

with

with

PREPARATION FOR DELIVERY

5.1 Cleanin~~.-

5.1.1 LevelA.- Cleaning,—..—
levelA of MIL-B-197.

5.1.2 LevelC.- Clesning,

the contractors commercial

5.2 Packing.-

5.2.1 Level A.- Bearings,

preservation,and packagingshallbe in accordance

preservation,and packagingshallbe in accordance
practice.

cleaned, preserved,and packagedas specifiedin 5.1.1,
shallbe packed for overseasshipmentin-a~cordance-tithfiIL-B~19’?.-

5.2.2 LevelB.- Bearings,cleaneci,preserved,and packagedas specifiedin 5.1.1,
shallbe packedfor domesticshipmentand storagein accordancewith MIL-B-197.

5.2.3 LevelC.- Bearings,cleaned,preserved,and packagedas spec+fiedin 5.1.2,
shallbe packedin a manner to insurecarrieracceptanceand safe delive~ at destina-
tion. The containersshallbe in accordancewith the UniformFreightClassification
Rules or regulationsof other carriers,as applicableto the mode of transportation.

●
5.3 Markingof shimnents.- Interiorpackagesand exterior

shallbe marked in accordancewith MIL-STD-129. The nomenclature
shippingcontainers
shall include:

BEARINGS,PLAIN, TFE LINED,SELF-.4LIGNING

6. NOTES

6.1 Intendeduse.- The bearingsare intendedprimai’ilyfor use im applications
where moderatefrictiontid bearingplay at low rotationaloscillatoryspeedsare not
objectionable.

6.2 Ordering data.- Procurementdocumentsshouldspecify:

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

(see 5.1 and 5.2).
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C*3 Qualification.- Wick resp$ctto prtx$ueis r~q+rin~ qtiication, awrds
will be made onlytor suchproductsas have,pier co tne ttib set for opening of hide,

o
been tested and approvedfor inclusionin the applicableQualifiedProductsList,
whetheror not suchproductshave actusllybeen so Msted by thatdate. The attention
of the suppliersis called to this reqdmnmnt, and manufacturersare urged to arrange
to have the productsthat they propose to offer to the Federal Governmenttested for
qualificationin orderthat they may be eligibleto be awardedcontractsor ordersfor
the products covered by this specification. The actitity responsible for the C@al.U’led
Roducts I&t b the Bureau of Blawd Weapons, Navy Departrnant, WasMx@on, D. C. 20360;
however, informationpert.dningto qtirication of productsMY be obttied from the
B%va Ah E@@.xieti8 Cent=, Philadelphia, paylvwd~ 19~, Att=t~On:codeB-62*

6.3.1@&iflcation tests willbe authorizedodyupon presentationof certified
testr.epsrtsand drawings ~ndjcattig that the bearings conform to this specification.

custodians: Repiwti@ s.ctivity:
Navw -.HP Navy - WP
A$r Force- (U)

I
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S?ZX2FICA’I’ZOXANALYSISSHEET Fom Approved Budget
BureauNo. U9-R30L

INSTRUCTIONS
Thissheetis to be”filleaout by personneleitherGovernmentor contractor,involved

in the use of the specificationin procurementof productsfor ultimateuse by the Depart-
ment of Defense. This sheet is provided for obtaininginformationon the use of this
spectiication which will insure that suitableproducts can be procuredwith a minimm
amunt of delay and at the least cost. Comments and the return of thisformwill be
appreciated.Foldon lineson reverseside,staplein corner,and sendto preparing

I
CONTRACTNo. QUANTITYOFrfWS PROCti DOW AkWNT

$ k
MA’ERLtALPROCUREDUNDERA

-Direct Governmen+R +sact =Subcontract
●

1. HAS ANYPARTOF THE SPECIFI’MI’XYCREAIXDPROBLEMSOR REQUIREDINTERPRETATIONIN
PROCUREMENTWSEE

A. GIVE PARAGIMPHNWEE/ A?DWOItDIiNG

%
E. RlIC@41@I’+Z)A~C&SriW3 G0iK&C~GK2‘1’%EDEFIC~C~

L

2. COMMENTSON ANY SPECIrFZCXTIONREQUIREMENTCONSIDERED‘KX1RIGID

k.

3. IS THE SPECIFICATIONRESTRICTIVE?
CZYZS 0 NO lF lt~ll~ ~TWA~

4. REM-IS (Attachany peti:nent data which may be of use in improvingthis specifica-
tion. If thereare additional

Y
pers,attachto form and placeboth h an envelope

addressedto preps.rin~activity.

SUE41TTED3Y (-%.intedor typed name and activity) DA~

A
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