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1. SCOPE

1.1 Scope.
straighw,

Thisspecificationcoverssolid,cylindrical,steel,headless
whichare commonlyreferredto as dowelor machinepine.

1.2 Classification.!!’heheadlessstraightpine ehallbe of the following
classesas specified.

class1 - .CC02inchover eize
Clase2 - .COlinchover size
Class3 - .0032inchunder eize

2. APPLICABLEIK)~S

2.1 Goverxunentdocuments

2.1.1 Specifieatione,stendards,and handbooks. Unlessotherwisespecified,
the followingspecifications,etsndsrde,and handbooksof the issuelietedin
that iseueof the Departmentof DefenseIndexof Specificationsand Standards
(DODISS)epecifiedin the solicitationform a part of thie specificationto the
extentepecified herein.

SPE.XFICATIONS

FEDFRAL

QQ-P-416 - Plating,Cadmium(Electrodeposited)
PPP–H–1ml - Hardware(Fsstenersend RelatedItems),Packagingof

Beneficialcomments(reconrnendations,additions,deletions)and w pertinent
datawhichmey be of use in improvingthisdocumentshouldbe eddreesedto:
Commander,ArmamentResearchand DevelopmentCenter,US Army Armament,
Munitionzand ChemicalCompound,A!PTN:DRSMC-TST-S(D),Dover,NJ 0’7801,by
usingthe self-addressedStandardizationDocumentImprovementPropossl
(DD Form 1426)appearingat the end of thiedocumentor by letter.
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MIL-P-21143B

MIL1!TARY

MEL-C-13924
DOD-P-16232

MIL-P-21143/1

MIPP-21143/2

STANDARDS

MILITARY

MmFsm-105 -

MIL-STD-I312 -
MS16555 -
MSl6556 -

Coating,Oxide,Black,for FerrousMetals
PhosphateCoatin

7’
Heavy,Mangsneeeor ZincBase (For

FerroueMetals
Pin, Strai@t, Headlese,(Dowel)(.0C02CverSize),
Cree 303

Pin,Strai@t, Headleee,(Dowel)(.CX02UnderSize),
Crea 303

SamplingProceduresand Tablesfor Inspectionby
Attributes

FWtenere, TestMethode
Pin, Straight,Headless,(Dowel)(.CC02Over Size)
Pin,Strai@, Headlees,(Dowel)(.~l OverSize)

(Copiesof specificatione,standards,handbooks,drawings,and ~blications
requiredby manufacturersin connectionwith specificacquisitionfumctione
ehouldbe obtainedfrom the contractin~activi’r?or se directedby the
centrattingofficer.)

2.2 Otherpublications.The foll.owingdocumenteform
suecificatlonto he extentsDecifiedherein. The ieeuee
a;e indicatedas DoD adopted%iI.1be the issuelistedin
the supplementthereto,if applicable.

AMERICANNATIONALSTANDARDSINSTITUTE(ANSI)

a part of this
of the documentswhich
the currentDODISSand ●

ANSI B46.1 - SurfaceTexture(SuifaceRoughnese,Wavineseand Ley)

(Applicationsfor copieeehouldbe addreseedto the AmericanNational
StandardsInstitute,1430Broadway,New York,NY 10318.)

AWERICANSCCIEIYRJR TESTINGAND MATERIALS(ASTM)

ASTMA.251 - SteelBare,Carbonand Alloy,Hot-Wroughtand Cold-
Finished,GeneralRequirementsfor

ANSI/ASTMAm - Cleaningend DescalingStainlessSteelParts,
Fquipment,end Systems,StemdardRecouunendedPractice
for

ASTM A493 - Stainlessend HeatReeistingSteelfor ColdHeadingand
ColdForging- Ear snd Wire

ASTM A582 - Free-MachiningStainlessand Heat - ResistingSteel
Bare,Hot-Rolledor Cold Finished

2
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RockwellRardnessand Rockwell
MetallicMaterials,Standard

SuperficialRardnessof
TeatMethodsfor

(Amlicationefor couiesshouldbe eddresssdto the AmericanSocietvfor. .
Testingand Materials,1916Race Street,Philadelphia,PA 19103.) “

(Industryaeeociationspecificationeand standardsare generallyavailablefor
referencefrom libraries. lheyare alEo distri?mtedamongtechnicalgroupsend
usingFederslagencies.)

2.3 Ckderof precedence. In the eventof a conflictbetweenthe text of
this specificationand the references,otherthen specificationsheets,cited
herein,the text of thisspecificationshalltake precedence.

3. ~s

3.1 Specificationsheets. The individualitemrequirementsshallbe se
specifiedhereinand m accordancewith the applicablespecificationsheet. In
the eventof any conflictbetweenthe requirementsof this specificationand
the specificationsheet,the lattershallgovern.

3.2 Material..Recycledend reclaimedmateriels(see3.1) shellbe used to
the maximumextentpracticable.

~.2.1 Carbonand alloysteel. Carbonand alloysteelpine shall.be made of
any carbonor ~o.Y steelgradein accordancewith ASTM A29. exceutthat the
=imum sulphursnd phosph&ue of the chemicalcomposition-shall;ot exceed.05
and .C4”percentrespectively.

3.2.2 Corrosionresistantsteel(auetenitic).Austeniticcorrosionresistant
steelehallconformto me 303 UNS Snn) es specifiedin ASTM Aw.

3.2.3 Corrosionresistantsteel(marteneitic).Marteneiticcorrosion
resistsntsteelshallconformto steel!Cypes416 (UNSS41600)or 410
(UNSS41CX0)as specifiedin ASTM A582and ASTM A493 respectively.

3.3 Dimension..Dimensionsand tolerancesfor all pins shallconformto the
dimensionalrequirementof the applicablespecificationsheetor military
standard. The dimensionsof phosphatecoatedpinashallapplypriorto
phosphatecoating. Cadmiumplatedpins shsllbe withinthe dimensionallimits
afterplating(see4.3.1).

●
I

3.4 performancecharacteristica. Pine shallmeet the followingperformance
requirementswhen eubjectedto the applicabletestas specified(see4.3).

3
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I 3.5 tible shearforce.
—

Pins ehallbe capableof withstandingthe minimun
doubleshearforceas specifiedin ‘TableI when teetedin accordancewith 4.3.2.

T’ARLE1. = SHFARIIIRCE.

PIN DIA (IIWRIS) D3UELESREARFORCE (I@ MIN

CAREONOR ALLOY CRFE+
STEEL

1/16 (.0625)
5/64 (.0781)

610
:$ 703

3/32 (.0938) 1,033
1/8 (.1250) ;%
5/32 (.1562) 4,1C0 ;$%
3/16 (.1875) 5,9m
1/4 (.25(X3) lo,cm %%
5/16 (.3125) 16,0XI 11,CCX3
3/8 ( .3750) 23,cm 16,023
~jj6 ( .4375)

[

32,(XO 22,CCa
.mo) 42,CD3

5/8
29,033

65,0C0
3/4 ( :%)

:I;g
94,033

7/8 ( .8750) 12Q,CXXI &3,0xl
1 (1. m) lfn,m 11O,CJX2

3.6 Protectivefinishand surfacetreatment. The protectivefiniehend
surfacetreatmentof he pinewhen epecifiedIn the applicablespecification
eheetor milit~ standardehallbe SE follows(eee4.3.3).

3.6.1 Carbonor alloysteelpine. .Whenphosphatecoatingor cadmiumplating
is epecifledfor carbonor alloysteelpine (see3.1), they shallconformto
3.6.1.1or 3.6.1.2as applicable.When uncoatedpina are specifiedin the
contractor order,black-oxidecoatedpine se specifiedin MIL-C-13924,Claee
1 may be furnishedat the optionof the contractor.

3.6.1.1 phosphatecoati Carbonor alloyeteelpine shallbe phosphate
coatedin accordancewith P-16232,Type Z, Clase2.

Carbonor alloysteelpine ehallbe cadmiumplated
i~~~~~an%%%%&$%6, Type 11, class2.

3.6.1.3 Cleaning,deecalingand paesivation.Corrosionreeistantsteelpine
ehallbe cleaned,descaledend ~sivated in accordancewith ASTM Am.

,
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I

.,

3.7 Rsrdness.

3.7.1 Carbonor alloysteelpine. Carbonor alloyeteelpina ehs.11have a
corehardneesof 40-~e hardnessof 5EERCminiummor equivalent.
However,the corehardneeeof the pine shallnot in my instanceexceedthe
case hardnees. Minimumpenetrationfor the casehardneseshallnot be less
than .020inch. Pine 1/16 inchand less in diametermay have a hardneeeof
5E64HRC throughout.Theeerequirementshallbe met when teetedin accordance
with 4.3.4.

3.7.2 Corrosionreeietsntsteelpins. Corrosionresistantsteelpins shall
havea hardneseof 36-42 RRC or equivalentfor l’ype410 (UNSS41COO) or Type
416 (UNSS41602)eteeland a hardneseof 75+HRB or equivalentfor Type 303
(UNSSYOOO) steel,when testedin accordancewith 4.3.4.

3.8 Straightness.Each pin 4 inchesin lengthor less shellbe strei@t
withinan sccumlativetotalof .~5 inchper inchof effectivelength. Pins

Kee 4.3.5).
eaterthan4 inchesin lengthshellbe straightto within .002inchmaximum

3.9 surfacerou@ness. Priorto coating,the surfacerougjmeesof the
cylindricalsurface(dismeter) of the pine shallnot exceed16 microinches
R.H.A (RougbneesHeightAverage). The surfaceroughnessof all othereurfacee
shallnot exceed125microincheeR.H.A. when definedin accordancewith
AITSIB46.1 (eee4.3.6).

3.10 Roundnees.Each pin shallbe round(cylindrical)about ite
longitidhl axlewithinthe diameterlimitsspecifiedon specificationsheets
end militaryetsndards,when measuredwith equipmentthat will detecta lobular
condition.

3.11 Edgeeand Corners. All sharpedgeeshallbe roundedor chamferedin
accordancewith he following:

The workmemahipshallbe uniformin qualityand free of
ir?~$a%%%%%%rimentsl defects. !Chesurfacesshallnot containaqy
forei~ matter. EHgesand corners,as applicableshallbe brokenor rounded.

●
5
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4.1

NIL-P-21143B

QUALITYASSURANCEPROVISIONS

Responsibilityfor inspection.Unlessotherwieeepecifiedin the
contractor purchaseorder,the contractoris responsiblefor the performance
of all inspectionrequirementsas epecified herein. Exceptas otherwise
specifiedin the centractor purchaseorder,the contractormay use his own or
w otherfacilitiessuitablefor the performanceof the inspection
requirementsepecifiedherein,unlessdisapprovedby the Ga&nment. The
Governmentreeerveethe ri@t to performany of the inspectionsset forthin
the specificationwheresuch inspectionsare deemedneceesaryto assure
~PPlies and serviceeCOnfOrMto prescribedrequirements.

4.2 Clralityconfornwmceinspection.Qualityconformanceinspectionsshallbe
as specifiedIn TableII. Each pin that does not pass any of the testsspeci–
fied shall.be defective.

W4HtJEII. QUALITYCONR3RMANCEINSPIETION.

EXAMINATIONOR TFS!C RmUrPJWEIT1’ EXAMINATIONOR
PARAGRAPH TE3TPARAGRAPR

GroupA
Dimensions 3.3 4.3.1
Protectivefinishand surfacetreatment 3.6
Straightness

:.;.;

Surfaceroug)mess ?:;
GroupC

4:3:6

Doubleshearforce 3.5 4.3.2
Rardness 3.7 4.3.4

4.2.1 Inspectionlot. An inspectionlot ehellconsistof all pins coveredby
a singleepecificatlonsheetor militarystandard,producedunder essentially
the same conditions,end offeredfor inspectionat one time.

4.2.2 %mpling for GroupA inspection.Semplingfor GroupA inspection
shall.be as specifiedin 4.2.2.1and 4.2.2.2.

4.2.2.1 Samplingfor dimensions.Samplingshallbe in accordancewith
MIL-STD-Iw Inapectlonlevel1. The AcceptableQualityIevel (AQL)shallbe as
indicatedin TableIII. The AQL shallapplyto each individualdefect,not to
a groupof defects.

4.2.2.2 %mpling for protectivefinishand surfacetreatment. Samplingfor
protectivefinishand surfacetreatmentteet of pine ehallbe in accordance
with the applicablespecificationsreferencedin 3.6.1.1thru 3.6.1.3.

6
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CATRX3RY

Critical

Major
101
102
103

Minor
201

202
203

204

TABLEIII. CLASSIFICATIONOF DEFI

DEFECT

None defined

AC&l .0 percentdefective
Dismeter(see3.3)
Straightness(see3.8)
Roundneee(see3.1O)

AQL=2.5percentdefective
Ed s and cornerebroken
gee 3.11)

Length(see3.3)
Pro~ectivefiniehand
surface treatmentmissing
(see3.6 thru3.6.1.3)

Workmanship(see3.12)

INSPECTION
N_bTHOD

SIE 1/
ME T/
SIE y

SRI ~/

SIE 1/
Vied.

Vieual

~/ Standardinspectionequipment

4.2.3 %mpling for GroupC inspection.Semplingshallbe in accordancewith
LevelS-1 of MIL-ST&l o. The AQL Shal1 be 1.5 percentdefective. GroupC
inspectionshallbe performedon sampleunitswhichhave passedGroupA
inspection.

4.2.4 Noncompliance.If a eemplefailsto paseGroupC inspection,the
manufacturershallnotifythe quali~ing S.ctivi@and the co~izant inspection
activi@ of suchfailureand take correctiveactionon the materielsor
processee,or both,as warranted,and on all unitsof productwhich can be
correctedand whichare manufacturedunderessentiallythe sanematerialsand
processes,and whichare consideredsubject to the same failure. Acceptanceand
shipmentof the productshallbe discontinueduntilcorrectiveaction,accept-
able to the qualifyingactivityhas been taken. Afterthe correctiveactionhas
been tekenGroupC inspectionshallbe repeatedon additionalsampleunits (all
testssnd examinations,or the testwhichthe originslsamplefailed,at the
optionof the qualifyingactivity). GroupA inspectionsmay be reinstituted;
however,finelacceptanceand ehipmentshallbe withhelduntilthe GroupC
inspectionhas shownthatthe correctiveactionwas successful.In the event
of failureafterreinspection,informationconcerningthe failureshallbe
furnishedto the cognizantinspectionactivi@ and the qualifyingactivi~.

4.3 Methodsof ins~ction.

4.3.1 Visual.end dimensionalexamination.Each pin takenas specifiedin
4.2.2.1 shallbe examned to verifyconformancewith thie epecification.
Examinationshallbe conductedin accordemcewith TableIII.

7
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4.3.2 Ibubleshearforcetest.
meet the requirementsof 3.5 when

mI-P-21143B

Pinetakenin accordancewith 4.2.3shall
testedin accordancewith 4.3.2.2.

4.3.2.1 Sneartest fixture. The eheartestshallbe made by meansof a
suitablefixturewhichmeetsthe followingrequirements.The pine shallbe
placedin a hole thatpassesthrou~ a shearblockand a plungerwithinthe
block. The maximumclearancebetweenthe ehearingplanesof the blockand the
plungershallbe .C05inch. !Fneblodtand plungershallbe constructedso
thatthe ehearplanesare normalto the longitudinalaxis of the pin being
tested. The blockand plungershallbe made of hardenedsteelor ehallhave
steelinsertswith a minimumshearing+urfacehardnessof 65HIIC.The clearance
or interferencebetweenthe pin and pinholeof the block and plungershallbe
withinthe followinglinrts.

PINDIA MAX CLE4RANCE MAX ~CE
(mm) (mm) (mm)

.0625to .1875 .CCX33 .C@2

.2503to .4375 .m .CX03

.5CCX3to .6250 .CC05 .0303

.7503to 1.(XO3 .cxM6 .Cco4

The pineto be testedshallbe aseembledwith the blockand plungerwith the two
ends of the pin at leastone pin diameteraway from the ehearplanee. A load ●equalto the minimumdoubleshearvaluespecifiedin ‘Table1, for the pin size
beingtested,shallbe appliedto the plunger. If fractureoccursin the pin
underthe appliedshearload,the pin shallbe considereddefective. Pinetoo
shortto be testedin doubleshearehallbe testedby applyingthe teetto two
pine eimultameouslyin singleshear.

4.3.2.2 Ibublesheartestrethod. The pineshallbe teetedby the double
shearmethodend shallhave he minimumdoubleshearforcese ehownin Table1.

4.3.3 protective finiehand surfwe treatmenttest. The carbonor alloy
steelpine shallconformto the applicableprotectivefinishand surface
treatmenttest of QQ-P-416,MIL-G13924and DOmP-16232 as specifiedin 3.6.1.
Corroeionresistantsteelpine ehallmeet the requirementsof 3.6.1.3.

I
4.3.4 Hardnesstest. l!hetestprocedureshallbe in accordancewith ASTM

El8. exceDt he corehardnessof eachsuecimenshallbe measuredon a
tr&avers= sectionof a pint one+igth of tfiediameterfrom the axis of the
pin. The casehardnessehallbe determinedwith a RockwellSuperficial
hardnesstesterin accordancewith ASTM El8 usinga 15 Kilogremload.

4.3.5 Straightnesstest. Straightnesstest of the pine shallbe determined
by supportingthe pin ends in V-Blocks,snd rotatingthe pinebeneatha dial
indicator. !l?netoleranceshallbe es specifiedin 3.8.

4.3.6 Surfacerou@ness test. Surfaceroug)messshallbe checkedby using
surfacetexture equipmentcapableof measuringthe requirementspecifiedin
3.9.

8
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4.3.7 Materielsinspection.MaterieJsinspectionshallcon9istof certifica-
tion supportedby verifyingdatathat the materialsused in fabricatingthe
pine are in accordancewith the requirementsof 3.2 priorto such fabrication.

4.3.8 Inspectionof packaging. The eamplingand inspectionof the preserva-
tion-packaging,packing,end containermarkingshallbe in accordancewith the
requirementof PPP-H-1581.

5. PACKAGING

5.1 I%ckagl.‘ng requirements.The requirements
accordancewith PPP-H-1581 (eee6.2).

6. NC’PES

for packagingshallbe in

6.1 Intendeduse. Pine coveredby thie specificationare intendedfor use
in mschlneapplicatfomemployinglightdrivesfor torquetransmission,
positioningpartswith respectto one snother,and for fasteningtogethertwo
or morepartsof en assembly.

6.2 Orderingdata. Acquisitiondocumentsshouldspecifythe following:

a. Title,number,end date of this specificationand applicable
specificationsheetor applicableMilitaryStandard

b. A~l&a~)military specificationnumber(s) or standard(s)

c. Level(degree) of protectionin accordancewith PPP-H-1581
(see5.1)

6.3 Changesfrom previousissue. Asterisksare not used in this revieionto
identif$thangeswith respectto the previoueissuedue to the extensivenessof
the changes.

Custodians: Preparingactivity:
ArIIw-AR Army-AR
Navy - OS
Air Force- 99 (Projsct5315-0352)

Reviewactivities:
Arnw-EA, S13,~
DLA - IS

Ueer activities:
Army -CE, Gl
Navy - MC, YD

Agent:
DLA-IS

—. .—. _
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INSTRUCTIONS:In● mntiuingeffort to IIltke Ou? Stmdanfhtion domnwnta better, tba DoD @da tbh fom for w in

cubuda co-h sod awmUOIU fa hIWOmmtOnb. AU UMm Of IIIUIbrY standsrdhtion docwuenb am imitd to prmide

SIWSMUOU m f= uw ~ ~ f.1~ ~- @ k Iridk4d, taped along tAe loom edge (ZMl IVOT STAPLL?), and

mulled. En bkk6, be8smcific uXb10 abOUt P=Ualar tmblemmsmcbtswniiw wbkbrwhdinte rpmtatton,m

* ad. ~W l-. UIIM’=IQ = - ~w~bh and d= mop-d =wkw cbausa * would tnmiate tbe

~btenm Sntarln btock6amy mmarksmtr61ated toatp8cifk yarawqh oftbe dOcunwnt.Ifblock7 is filled out, m

ackaOwtOdWIWtwiUb@-t OYOU Wttbh30d9YB t0tatyouknoWtbat yau?mnuttmtbnm m=ivedmdua bdns

Cauidemd.

NOTE: lhbfomt auyeotbeumdtar-w=t cordaofd —b. nor to request nim detiaticuu, or cluifitxtkm of

Ipaifk4. roquiremmala on —t con- Camment# submitted on tbb form do not mnstituta or imply .uthoriath
tomiuniy porticmoftbmmfemmd d —I@) or to unend cont?umul requtremath.

..

I (You Oiml, Chb u-)

DEPARTMENT OF THE ARMY

,

OWEIAL WSNE=
●ENALTY FOI! ●RIVATE USE SWG

11111~F\
UNITEDSTATES

BUSINESS REPLYMAIL
,FIRST CLASS PERMIT NO. 12M2 WASH INGTON 0, C,

POSAGEWILL BE PAIO BY THE DEPARTMENT OF THE ARMY

L!skmy Arwmmt Fhmitions&
Chmical Ccmlnald
AllN: DRSPK-~-S(D)
DJver,NJ 07801
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL
(seeImmutimu - Rpwie side)

DOCUMENT Nuums ❑ 2. 00CUMC!Nl TITU

UL-P-21143B Pin,“straig ht,Headless(bwel),Cmeral SuecfiicaticmFur
NAMS OF SUDMl171N0 ORGANIZATION 4. TYPE OP OIIOANIUTION (Hub OM)

u ysrmo”

❑ u=%,

AODRl!s.(8fm4 CM .?** = C-J
❑ MArduFAcr”ll,”

fJ tins” ,Ll#dt?,:

?nOBLSU AREAS

a •~ Nue md Wofdlnw

h —Wardhlw

c-nmlnndo formmmmmddrn

nsMAnKs

L NAME OP SU0M117En (&4 ?(M9, Ml) - Opumd b. WORK TEu?PliONS NUU~8n (kh& Am
-J- OmlOmu

NAILIMO AOOn~ @mot, c@, s~m, ZI? ~) - ~ U OAIR Or SU8MI=ION (YYMMDD)

-- .– ..-
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