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( FOREWORD

The purposeof thi,sdOCtU!JWItis to establishstandardizationin the selection,
development,and use of aerospacefaatening syatem, includinghole
characteristicsand inspectioncriteria. Existingfastenerscovera wide
varietyof configurations,sizes,materiala,and finiahea. Variouaaercspace
fastenerayatcamhave coumm faetenerneedsbut laokdefinedapplication
exchangeability.Thisdocumentprovidesoontraotualdesignrequirenentaand
guidelinesfor properselectionendapplicationof approvedfasteningsyatema.
The baaicobjectiveaof tbia standardcan be aumariaed aa:

To dooumnt aelectlonand applicationlnfomationfor
aPProvedfaatetinSsystem and ‘prcoeduraam the designer
can achieveen oDtidanbalanceof Oerfomance,reliability,
and exchangeability
and maintenance.

Selectionsand proceduresare

withminimumcast,logiatlcInventow”

limitedto theselistedherein.

(
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Supersedespage iii of 12 July1978
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FASTENERSYSTE14SFOR
AEROSPACEAPPLICATIONS

1. SCOPE
,.

1.1 q. This standardcoversthe methndsof fastening,materiels,

I
finishes,test❑ethods,.and holesizeend oriterieof faateneraend faSteOinS”
systemsusedin the designend‘eonetruotlon,Of aerospeoe systama. In addition,

● it identifleaa oomprehenslvepresentationof engineering“praOtiC.aS,
procedures,prooesaes,and oheraoterlstiasfop festenere.

I ,$

1.2 EuCIXX@ The purpae of thieatendard18 to doaumenteeleotlonand
applicationiIifO~atiOUfOr approvedfaateningsyatenaend prooaduresso theI
dea@er oen achieveen optimum’balanoe,of perfomanoe,reliability,and
exchangeabilitywith minimumooet,logiatlo inventory,end nbaintensnoe.

2. APPLICABLEDOCUMSNTS ., ,.

,’ 2.1 ~. The followingdooumentsof the issuein effeeton
I dateof invitationfor bideor requestfor proposalforma partof this

etendardto the extentspeaifiadherein.

I “’ MILITARY

1( NS 17855 Faatener6,SorewThreaded,DeeeriptiveFaotorSymbolsend Order
of Notesfor EngineeringDooumentsfor

I

2.2 ~. A list of referanoeddooumentsis praeentedin the
individualrequiramantecontainedin this standard. The applicableiseuae
shallbe thosein effeo~on the dateof the invitationfor bids or requestfor
pr’opoael.

I 2.2.1 ~. Nongoverumentdocumentsreferencedhereinebow”
the epecificissueapplicable.Otherrevisioneare not applicable.

2.2.2 ~. Mr=aee for Obt- do--te
referenoadhereimbut not obtainablefromthe Governmentare es folloua:“

‘: ,... : ,

Am, As, Sooietyof AutomotiveEngineers,Ino.
ASP,AIR, 400 CcmmonuaalthDriva

ifarrendale,PA IS096 .. .... . .

I ANSI AmerioanNationalStendardeInititute
.. 1430Broadway

New i’O&, NT 10018 .,. . . +.. ‘“”
I

ASIU AmeriosnSooietyfor Testing&d !iateriele
1916ReoeStreet
Philadelphia,PA 19103 ‘“‘.“

c
● Denoteschange. ,,

Supersedespagedated 12 July 1978

I 1
-J
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MIL-STD-1515A
2Q September1979

#n NAS NationalStandardaAs.$ociation,Inc.
U827 RugbyAvenue
Uash$ngton,DC 20014

3. DEFINITIONS

3.1 e to ~ . The definitionsprovidedin
thisdoountantshallbe for those.spaoialwords,phraaes,or usagesubiohare
peculiarh the faetenlngsarea. This paragraphoontalnadefinition (as
definedabove) forthosewordswhichare foundIn threeor more requlramenta.
Definitionsforwordsused in onlyone or two requirementswill be foundwith
the partioul~requirement.

3.1.1 ~. In the contextof this,dooument,the airframe
structureIaoludesthe fuselage,wi~, and empemage.

+ 3.1.2”~. (Seedesignallowable.) ““

,.
3.1.3 ~. A nut that resists’turniti“durinsb?lt
installationby beingattaobedto, or oontainedin,‘oneor tire of the parte
beingaasamblad.

,: :.3.*:Q ~. A fastenerthatis“listd’In”ttifs‘document.

~~3.1.5 ~. (Seebearingsurface.)

,..:“. .3.”1.6.~. :“TheloSd-oarryiW”Stifaoeof “a“fastiene”~or‘structural
onnponent.

,....,. 3.1.7 ~. A faatening”e.yatem“whiotiie””iiuittiled”f%m”one sideof
the structure.

3.1.8 ~. :A beveledsurfaoeon a component”to faoil~tateentryof one
pai’tintotbeother. A beveladsurfaceon a oanponentto eliminatea aharp
oorneri

3.4.9 ~. “Anyapplicationif a
failureof the fastenercotidoauseone or moreof

fastener where10ssor
tha folloui~:

. . .
a. Iaseof airoraft.

b. Preclusionof oontlnuadflightacd Laadinsulthln’the deelsnlimitationsof
the eimraft usingnormalpilotskilland etrengti?.

o. Sisnlfleantinjuryto the oeoupantsof the &raft or groundpersonnel.

d. Rend&ag of s@or aubsysteasor spanieldsslon eyekme Inoperative”or
Oausing itadee.tNOtlon. ..

3.1.10 ~. Tensileand sheerultimatestrengtheof fastenera
and shearultimateand yieldetrengthaof mechanicallyfaatenedjointsused for
designof aircraftjointstructures.

● ☛ Denoteschange

Supersedespage&t&d 12 July 1978

2

‘)

.)

“)
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SUPERSEDES KIL-STD-1 515A

!. -
I

I

RECIiIRSMENT113 REQUIREMENT113
12 July lg78 5 J~e 1981

IDENTIFICATIONMARKING

1. ~. This requirementshallestablishthemethodsand proceduresfor
the identifioation markingof fLA.etIerS.

2. ~.

WI-1AM-2 FederalSupplyCode forManufacturers
141L-STD-1291 Identlfioation Symbols for Aeroapaoe Fastener

Manufaoturers
AS 478 IdentificationUarkingMethods
NAS 1347 Identificationof Fasteners

3. &u&wuWS

3.1 ~. Approvedfastenersshellbe identificationmarkedin
accordancewith the 8pplicableepecification,standard,or partdrauins. Other
fastenerssubmittedfor releasewhich have no identificationmarkinsapeoified
withtheiritamse IdentifIoation,atsndard,or pertdrawingehallbe
identificationmarkedin eooordencewith NAS 1347,TYPe IV, MS*iOES.
Permanentmarkingsend markingmethodsshallbe In accordancewithAS 478.

3.1.1 er1* All fastenersshallbe markedwith the
actualmanufacturer’sname or manufacturer~s identifioatIon eymbollistad in
MIL-STD-I291 and/orthe manufaoturerlsIdentffioatlonnumberper IN-1/N&2,
Thosemenufaoturerenot listedand who desireto be listedin MIL-STD-1291
shouldeubmittheir identificationsymbol,FederalSupplyCode for
Msnufaoturers(FSCM),end canpanysddreesand telephonenumbertO the Prewiw
activity (listedbelow)for aDDroval..Non&overmaentoodes(FSCNM)uhloh
contain-aiphalettersire not-acceptable.-

UIL-STD-1291(PreparingAotiyitiy)

US ArmyAviationReaearoh& DevelopmentCcmmend
ATTN: DRDAV-ERS
4300@odfellow Blvd
St. kIUi8,W 63120

Applicationrequestefor FS~, for the purposeof symbol
tuL-sTo-1291.

US Amy TroopSupportend.Aviation ‘”
MaterialReadineeeCamuand
ATTN: DRSTS-SLD
0300OoodfellowBlvd ..
St. Louis,i$2 63I2o

..
● Oenoteschange.

,,

lintiogin

(’

113.1
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SUPERSEDES
REQUIREMENT 113

12 July 1978

I

BLANRPAGE

. .

113.2

. .

.. . . ...

. . .

.’

)
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SUPERSEDES
REQUIREMENT121
12 Ally 1978

THREADSIN BEARING

MIL-STD-1515A
RE12UIREMENT121
5 June 1981

‘ ~. EucRQa2. This iequireanentestablishesthe limitsfor threadsin bearingin
membersjo~nedwith the fastenerloadedIn shear.

Not applloable.

● 3. &aWXMm@.
lengthao thatno

Structuralboltsloaded10 shearshallhava au?fioientgrip
threadaare in bearing.

. .

(
● Denotesohaoge.

,. . .

121.1 //

Downloaded from http://www.everyspec.com



MIL-STD-1515A
REQUIREMENT121
5 June 1981

SUPERSEDES
RFQUIREMZNT121
12 July 1978

BLANRPAGE )

121.2

Downloaded from http://www.everyspec.com



DESIGN REQUIREMENTS FOR
CAPTIVE SCREWS

‘.

MIL-STD-1515A
REQUIREMENT128
5 June 1981

1. lUCDQE& This requirementcoversthe baeiodenim and engineering
requirementsforcaptivatedecreuein aerospaoecyst.eaieand relatedequipment.
A captiveaorewie definedas a threadedfastemingdevioethat la captivatedto
the outerpanelor acceaadoor and la attaohedto the sub-struatureby use of
mating hardwaresuch ae nuts,platenuta, inaerta,tappedholes,eto. For
panelfaateneruaegereferto Requirement129.

1.1 ~. Thesefasteneramay be usedfor the attachmentof equipment,
inspectiondoors,panels,servicingaomnmodationa,instrumentsand similar
areaawherelees of mountinghardwarewouldcontributeto maintenance
diff’ioultyor down time.

t.2 ~. Captivernreueshallbe of the followingtypesend
claasea,or cmabinationethereof:

a, fine I ~. ~ I sorewashallbe inee~able aeaemblies
incapableof removaleitherfromtheirretaineror frantheiraaaociatedPamela
withoutthe use of speaial taols.

b, Ihe II ~tive Bcrewi. Type II sorewsshallbe capableof removal
fromtheirretaineraor the retainereahal.1be capableof removalfrcmtheir

/’ associatedpanelswithoutuse of speoialtools. fipeII aoreuashallbe single

( ieaathreadaonly.

I
c. ~.” Class 1 eoreuashellbe fixedin poeitionin
the mountinghole and shallnot have“ameeneof movinglaterallyto make up for
misalignmentin the attaohingholee. ~.

d. ~. Claas2 eoreusshellhavea meaneof
providingradialmovementsaboutthe mounting‘holeeo as to oanpenaatefor
misalignmentbetweenthe holesin the upperand lowerPamela.

2. ~.”’

QQ-P-35 PeaaivationTreatientaforCor&ion-Reelst~ Ste&
(IQ-P-416 Plating,Cadmium(Sleotmdepoeitedl.
W-554 1 ChemlaalCmveraion Coatiogaon Aluminumand Al&in~ Alloys
KIL-A-S625 AnodioCoatioga,for Aluminumad +minum Alloga
lUL-S-S879 SoreuTbreada.Controlled$adiua‘RootWith InoreaeedMinor

Diameter,Gen&l $peoifioationFor
liIL-C-81562 Coatings,Cadmium,Tim-Cedmlum& 2iao (14e&oaily Depoalted)
nIL-C-83488 Coating,Aluminum,Ion VaporDepoeited,,
P2D-S7D:E28 8orew-ThreadStandardfor Federal.%rvibea
NAS672 PlatingHighStrengthSteelalCaddium
Ak32401 CadmiumPlating,Low HydrogenC&tent Deposit

I 128.1 , ...
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171L-31 U-l>l>A

REQUIREMENT128
5 June 1981

)

. .. . .. . .. . .

. . .

3.1 ~. The drive or wrenohingelementin the heedof
the earewshallbe limitedte thesespeoifiedin RSquireIUent120exoeptes
hereinspeoified.The driveor urenohlmgelemente.eleotedshallbe of a design
thatmeetsperfonaancerequirementsdemandedby the installationand its
maintainability.The driveor wrenohingelementmay vary.tobe consistentin
typewithothersurroundingmaintenancedemanda.

3.2 EMaL. The captiveeorewmay have floatbuilt@to its design(Class2)
L.

or installationmethodor may be rigidlyfixedto the panel(Class1). The
amountof floatdependsupon the designbut shellbe .020inohmintiumradially
forClass2 eerewa. ,.

3.3 T.bre&. Threadsmay be single,double,or qued~’plelead in,aoaordanoe
withFEO-SITI-R28or HIL-S-8879,dependingupondeeignrequirement.

.

3.4 ~. Canponentsof alloyateelshall6s‘oadniiumplated
or.elum.inumooatedin aecordanoewithone of”the following“dooumenta:

CadmiumPlating Altiinumhating

QQ-P-416 MIL-c-83488 .
MIL-C-81562
NAS672
A!62401

Aluminumalloypartsshallbe anodizedin eocordendewithKItiA-8625or
obemicellytreatedin accordance@th,t$fL-C-5541.Corrosiontieletant
materieleebellbe passivatedin aooordanoe’withQ&P-35 or’shellM provided
ifitha “aurfaoetreatmentomnpetiblewiththe environment&lrequirementsof the
pertiaularapplioetion.

3:5 M&wMnga . shall” be: h aocordenoe withthe appiioableatenderd
drawing.

4.. ~ . The “minimumperfomanoe nriteria for oaptlveeorewa1s
indicatedby requiranente.ofthe Individualapplioatlon.Eoweyer,acmebaalo
~~~~ ~u~e~t~ - ~eted bel~;. -. ,,:.-.’ .. “..

. . ... . . .. :..,

4.1 ~. Both olaeeeaof oaptiveeoreuemust have the
oapebllityto oarty the desiredtensileor sheer.loed.for,.a:givenapplloetlon.

.. ....

“-\

.)

.1120-40 40 .1900-32 100

.1380-32 .2500-28 125

.1640-32 z

128.2

I
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-------KIL-SIU-l>l>A
RWUIREKENT 128

(
5 June 1981

4.3 .f&jzuu. Captive screwsshallbe capableof inducinsthe mln~~ cl~P
up loadalistedbelow:

LSS.MIN. LBS.MIN. l.SS.UIN.
SINGLS DGUSLS QUAO.

iwBEuzw~~~

.1120-40 150

.1380-32 250 1:;

.1640-32 400 200 100

.1900-32 700 350 175

.2500-28 1300 65o 325

4.4 MckMlim. Uhere applicable, the captivescrewdesignshell
demonstrateits capabilityof beingretraotedfreeof the substructure.

4.5 :Captivescrewsshalldemonstratethe required
corroeion resistancewhentestedto the applicablespeoifioation.

5. XgdlnS. Uee toolingas recommendedby the applicablemanufacturer.

a. Captiveeorewamay be used to secure&.nypanel,door,or otherfaetener

c

retaineddevisetiiohmust be routinelyopenedor releaaedfor maintenance,
serviee,or equi~ent adjustment.

b. Thesefasteneramay be usedwhere the 10SSof attaohinghardwareoould
causelossof systemintegrity,whetherstructuralor eleotronio,or oould
endangersystemoperatingpersonnel.““

o. They shouldbe.uaedwhere extensiveequipmentteardownfor the retrieval
of ordinary attaohinghardwarewouldbe required,ehouldeuohfastenersbe
droppadtherain.

6.1 QiaciLw. fYPs .! Scmwe are Prefem+d for generaluse end for use
wherereplsoemant18 not entioipetedduringthe lifeof the systein.

6.2 dmmumta. Clase1 sorewsera preferredfor use witin0&in5anobor
nuteor eimilersmtingpartawbiebprovideradialmiealignmantcapability.
Class2 eorews are intended to engage fixed so&or nute,inserts,or tapped
holes.

..
....

(
128.3

) .-
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MIL-STD-I5“.5A
REQUIREMENT129
5 June 1981

( DESIGNREQUIRD’XENTSFOR PANELFASTENERS

1. klu!mae. This requirementestablishesend deflneathe baalodesignand
engineeringrequirementsror the desisnof L=@ raateneras.= bliesror
attaohingstructuralload-oarryingand nonetmoturalpanela,inapeotion doors,
quicklydetachableplatea, oontroland Inatrunmt penelaand equipmentrack
ayateme.

1.1 ~. Panelfastenereshallbe of the folloulnstypes&d
Olae.ees:

Type I - &NQtUFd (high-strensth,etraeeed-panelfaetenera)
TypeII ; Nonatruatural
Type III - Nonstructural”etripInstrumentpamalfastenera

Claes1 - Floatingreceptacle
Claaa2 - Fixed reaeptaole

2. e to ~ .

I QQ-P-35 PaaalvationTreatment for Corroeion-ReaiatlngSteel
QQ-P-416 plating,cadmium(Sleatrodepoeited)

I MIL-A-8625 AnodioCoatinge,for Aluminumend AluminuniAlloye
1 ML-C-8837 Coating,Cadmium(VacuumDeposited)
I

I (

NIL-C-81562 Coating,cadmium,Tin-Catilumend ?.ino(Mech~io~lY Demsited)
A!4S2401 CadmiumPlating,~ HydrogenContentDeposit
NAS672 PlatingHighStrengthSteels,Cadmium

I 3. ~.
. .I

a. Type I faeteneraeballbe of the etudty~ with a matingreoeptaoladeeign.
Theeeare h@h strengthand high.reuse-tanerc. nhiohehellnot diaasece!ble

I duringthe predetenninedflishtparametersof thevehioleoperations.Thle
1 typeor fastenereha.11providefor retentionor the stud aseenblyin the outer

. . eheetubendisengagedfrcmthe ~ePt~le. .

I
b. TypeII faatenerashkllbe of the stud typeuith a matingreeeptaole

I deeign. Tbeee are nonetruotureltype feetenarethatpwvlde lower
I Ioad-oarrpingcapabilitiesand petit rapidpanelinatallatibnand removal.

TMS tveeof faetenershellnrovide.fbr retentionor the stud aasesublgIO the.. r-. –.–

outereheetuhen disengagedfrcmthe reoeptaole.
.:,>

0. TypeIII faatenereehallbe of the etudetripreeeptanletype. ~eee lW,
strengthetriptype fastenerepenaitrapidinatalAatloOend removal Of
instrument-etionand edm lightedPanela. NEen the fa?tanerIS Mad or
open,the etudaaee$nblyle retainedby the Outeretruotura.

.,.

3.1 Mr&rlal. The materielshall*“ of a ~ity suitableb meet the
perfonuanoecharaoteri.sticeand meohanloalpropertiesintended.

,,

( 3.2 ~. Tha stud asaemblyoonf~urationmaY employa shear
bushing,aleeve bolt,retainerringor otheroonponeota.

Downloaded from http://www.everyspec.com



FIIL-STD-l515A
REQUIREklENT129
5 June 1981

3.2.1 ~. The recessin the heedof the stud or sleevebolt shall
be ltiltedto those,speclfled in Requirement120 exoeptthat the preferred
recessfor~ I fastenereshallbe hex typeend TypeII and Type III may be
slotted. For TypeII end TypeIII fasteners,withthe fastenerin the looked
or installedposition,tbe clotor otherindexmarkshellbe ao orientedea to
indicateengagementof the faatener.

3.2.2 JMUWWam

3.2.2.1 ~. Flueh-heedstudsor aleeyebnltaand‘@_ts shall
be oapableof beinginstalledflushuitbthe outerpanelvlthin~.015 lnoh
when installedin any gripwithinthe griprangeof the fastener. In designs
utillzloga shearbushingtypeocmponent,the studheadaballbe flushwiththe
top of the sheer buehl.ng withina .015inchwheneeated.

3.2.2.2 ~. Flush-headstudeShallbe oapebleof being
installedfluehwith’the surfeoeof the outerpanelwithin~ .015inchwhen
installedin the ncmlnalgrip for ocmponent,the studheed ahal.1be fluebulth
the topof the bushingor grcmmetwithin~.015 lochiiben’inetelledin ncmlnal
K2’ipend looked.

. ... .. .. . . 3.2.3 ~. Stud‘locking‘o?Typk H.’apilIII”~etener8’shall:be”
.... .....,, acocmpliehedvltb.inappi%xlmatdlj”114“turh’of rotation.(for‘rotarjtypes)after

eW.@ent ~th the l~ki~ meansof the receptacle.

,. ..,., :,’ ‘“3.2.4 ~. “Studfi&cMoh ‘&y gener~l~’be-:aoom$lliihedby a
.. .. retalnlngringor cept lvatedsltie+e.“ The”.design”M&y“b6tiique”.dueto stud

oonf~urationand neednot conformto Requirement216.

)

:)

3.2.Q. I mi&cmma. The oounterbore’in eitherfaylr&“eurfaoeof the panelor
autmtruotureshellbe oapableof oontalmingtheretelnlngring;whenused,
uithoutpinobiegor oooking;‘Ametellloapaoer-may..be attaohedto‘either
aurfeoein lieuof‘ootmterboringthe etruotura.

3.2.4.2 ~. ‘Aspkoeror afmi.lar“devloe”:ie;~uir&to Ibm-in-plaoe
gaaketappliOettoOata limit~Nslon of’the’gaeket. A form-in-plaoegaeket
aballnot substitutefor’a spaoeror oounterbore.

3.3 ~
......-. ...

‘.+-::.::,.. :- :.?.”:
. . . ... ...... ........... .

3.3.1 ~. Tba reoeptaole.&all be eitherof the floatingtype
(mm 1) havinga mintiumradialfloatof 0.020.inohor of the fixedtype
(Cleaa2) bevlngno radialfloat.- The raoeptaolemay be open ended,olosedor
Oapped. The flOatiBgelement(Cleaa1) shouldbe m~ble-of :.- ~pleoed
without,removimgita retaineraxoeptforfuel areaor pealingconfiguration.

::. ... .. .. .. ..>
3.3.2 The reeepteoleshallbe eitherof the ~oatiog t~
(Cla.ea1) havinga mlrdmh radialfloatof 0.030inobor of the fixedtype
(C1.aes2) havingno radlelfloat.

3.3.3 ~. The nut (receptacle)stripshallDrovidefor
mouotingholesend reoeptaoleholesat incr&mentsof 0.375looh. The tolerance
on spaolngehallbe ~0.002 inch.

,
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3.3.4 ~. The receptaclemay be attachableby meansof rivets,
projectionwelds,or othermeans. If weldprojeotloneare spaolfiad,the
spaoingof the proj’eotionashallbe the same.ssepaoifiedforthe rivatholes..
Sheetpreparationfor prcduotinstallationsshellbe detemninedby the design
requirementsof the application.

3.4 ~. Threadscwhereemployed,may be aiogle,doubleor quadruplelead
dependinguponthe speoifio manufaQturerla deeign. Internaltbreada,10 the
areaof self-looking,,may be defomed or “diSplaQ@in .snY‘.menner.toOrderto
meetthe aelr-looklngend raueerequlrementaof the.,produotapaolfioatlon
withoutdamageto finishor reoesadrive. ..... ,“ . ..

. . . .....

3.5 ‘~ “’ .:’. ..>”:

3.5.1 Aiw-aml. Alloysteel.ofznpenentsshellbe oedmiupplatedin
aooordanoewithQQ-P-416,UIL-C-8837,NAS6i’2,~IUL-C-81562,or.AMS2401.

. :::.:.?
3.5.2 Wulnwu&. Aluminumalloy partsshellbe anodizedin aooordanQe
withKIL-A-8625.

3.5.3 ~. Cc.rrosionresistantsteelshellbe
passivatedin aooordanoewithQQ-P-35or shallbe providedwitha finish
compatiblewith the environmentalend temoaratureraouiramentsof the
pariloularapplication.

(
3.6 ~. Dry filmlubricants,uhen required,shellbe
Requirement103.

3.7 ~. For Type I”panelfasteners,the preferred
inchncciin&ldiameter. ..

es Speoifladin

size 18 318

Q. ~. Tha minimumperfomanoe oritariafor panel
faatenersare diotatedby requirementsof the individualairframedasign.
Definitionof applicationrequirementshelldeterminethe testsfor the
faetenermanufactureror alrfrememanufacturer to substantiaterequired
attrlbutes. The teetsoouldInolude,but are not limitedto, the following:

a.
b.
0.
d.
e.
f.
6.
h.

::
k.
1.
m.

c

n.
o.
P.

Lookingand dookl& tOFWe
Prevalliogtorque .. .
Torqueout
Studor ele=ae.boltpush out
Reoeptaolepush out ..
Sheetpullup
Simulatedl.natalletionwithoutend with holemlsmetoh ‘
Cyrvadsheetinstallation
.sc”eliog ....
Snduranoeor reueebllftY
Vibration ..

Elevatedtemperature
Corrosionresiatanoe
Sheetseparation
Tension
Sheer

.129.3
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5. ~. The meahanloalpropertiesof a panelfastener
aasemblyare not the strengthoapabllityor the individualoomponenta,but aleo
a funotlonof the strengthend thlolomasof the panelmater181. Consequently,
the end uae shallalao influenoethe teatsestablishedby the manufactureror
user.

6.1 ~. All parta that havethe samemanufaoturer~spart
ember ehellbe direotlyand oc+etely Ioterobangeablewith eeohother,with
reaoeotta installation.rnrformanoe.and Intezrelaommw.nt.e.ChUea la
6a&aeturer~s partnumbe;shellbe ~overnedb; the drawingnumberrequirementa

I ae apeeifiedin DOO-2T0-100.

6.2 Mu& Efoeptwherelimitedby ooaflguratiori,th6 studand reoeptaoles
I ‘shallbe markedwiththe manufaotureraa ide&lfloatlonin’aooordanoewtth
I MIL-STD-1291. In addition,the etudshallbe identifiedwith the grip length

1“ “on‘theheadend. All markfngshallbe depressed.

I

)

. ...

,.

. ... . :

. .

I
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SOLID RIVETS

1. ~. This r.iquirem!entprovidesthe engineeriiigOritt!ria,.requir@merita,
and designand usage1imitationsfor the seleotion and use Of solidrivetsin
aerospaoemeohanioalfasteningayatema.

2. ~.
..

US9403
NS9460
MS20U26

US20427‘

US20470
MS20613

US20615

AN123151
thru

AN123300
AN123301
thru

[

AN123450
AN123451
thru

AH123600
AN123601
thru

AN123750
HASI097
NASl198
tL4sl199
NAs1200. .

cRivat,Solld-Univa&ililead,.~573i’ c ‘--
Rivet,Salid- 100°FluehEead,A14S7235 ..?.
Rivet,Solid,Countersunk100°,PreolalonHead,Aluminum
and AluminumAlloy .. ,. .,,.
Rivet,Solid1000‘,Cou&ersunkHeed,&on Steel.
Corrosion-Rea.latentSteel,Honeland Capper
Rivet,Solid-UniveraelHead,Aluminumand AlumlmumAlloy
Rivet,Solid-UnivarselHead,Steel,Carbonand.Steel,
Corrosion-Realetant ... ,,..< ..,.
Rivet,Solld-UnlveraelBead,Braaa,Copperend Nlokel-Copper
Alloy .. .. ...-. :...
Rivet,Solid,UniversalHead,ANS7229

Rivet,%lid,

Rivet,Solid,

Rivet,Solid,

... . .
UniversalHead,At4S7232

:..
100°FlushHeed,AM7229

. .
100oPluehHead,APLS?232

Rivet, Solid - wOo PlushSheerHead,-AluminumAlloy
Rivet-’SolidUniv&sal Head,A286 CarrosionResla.tantSteel “:..:~~ :
Rivet- Solld- 100°FlushHaad A286CorrosionReslatentSteel
Rivet,Solld, 100°FlushShearHead.A286l%rroalonRealatant
Steelend Monel ..

3. ~. solid rivetsin$his requirementehallbe
subjeotto the follo~ng desl&nand usagelfmitetiotla:: .... < =..G?:...:~-.-. ..

. ... .

a. Do not we oadmium-platadrivetswheretanperatureemay .axoeed*5@F.
.Cedmium-pletedaonelrlvatamay not be used 10 a@l.oatloneuhare.~atu&e ...
exoeed4000F. .-.,,.,,:;,:.,.~...:... ..=..~r...,7. .

., ..’

“b. Do not we oadmlum-platedor ailve-platedrivets.h *ltauAm. . ~~’
.. . ....

0. Tha pr~y loading rlvetashallbe shear”. .. “.

d. Headoonfiguratlonshallbe in eooordanoewithRequircenent106. Wheream
angleotherthan 1000 ie needed,oontaotthe proourinsaotivityforapprovalof

(

the specificapplication.

e.
in

Edge distant (center of hole to
sheetsshallbe a mlnlnnunof 20.

edge of eheet) for the looation of rivets
(D . rivetdiameter.)

206.1
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4. Faatenera in the oategory

establishedby thierequirementehallbe aeleatedfranand oalladout by part
numbereepaalfledon atandardalistedin saation2.

5. lf@WIK. Rivetsshallbe drivenutilizingtoolsthatoonformto.aaaeptable
aerospaoepraatioeefor the rivetsizeand material being upset.

6. ~. TM: P=wwh iS notaontr:ot~.It
la intendedto provideguldanoeto deaigneraI’nrthe applicationand eeleotion
of aolldrivets.

....

6.1 Aluminum alloy2024 (nTypeDD”) rivetsshouldha drivenimmediatelyafter
quanohingor refrigeration.Theaa.raquiraepeolaloam whendrivingto avoid
or m.inlmize.upeetoraoklag. see figure206-1for allouanoes.

6.2 Whenualngrivet’materialhardertbsn,the uatirialto be joined,
particularaareshould.,be takento avoid”distortionduringriveting. Speoial
@e in ‘reoanmandeduhti’seleatlog rivet”“typesand”’inzte+ifila‘Y&.lnatallation
thro@b oomnetallioetruotures.Softmaterialemay be riveted<byuslagIM6herS
underttierivetupsettrail.

6.3 To minimize galvaniaoorrtiionin the joint,rivets”shouldnot be anodlo
ti ttie”mcmt‘ariodiamaterialin the Joint.

6.4 ““Spotfaoing ehouldbe uaad f% prwlde & flat”’stifaae”under”upsetheade
when:

6.4.1 The eurfaaealope1s greater,thzn80 underthe upsetheadof riveta.
(kOaUSe of fatigueoonaideratlonfi;tapered’ahimamay be kaad to avoid
eounterbores.)

6.4.2 A ourvedsurfaoebaa a radiusless thanthreetimesthe rivetshank
diameter. .. ...

“6.4.3 The’roughness of’ the faoingeurfaaeunderthe liaads”is greaterthan500
RER. .

6.s DO oat us eolid..riveteuhere fomes requiredto upsetthe solidrivetoan
be detrisantalto the struoture. :...,:...:,..:.-:...&’.-,

..,.-

6.6 Minimumepaoingfor riveted,joiotsabould‘be“qDbetween.featsneralo’the
aamaed@ent rowsor in ataggeradpetternaexoept.in fuel ti@t areaswhere
theaioimumspeoingshouldbe 3D. (D = rivetdiameter.)

6.7 Tables 206.1sod 206-11sra preseotedSE so aid in the seleetlonof eolid
rivets. ..

)

./

. .
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Acceptableprovided cracks do not
extend wlthln a.circleconcentric
W1th and havi,ng a” diameter

approximately i. I times the shank
dlan!eter.

Acceptable provided cracks do not
extend wlthln a circle concentric
with and having a diameter

approxlmtely 1. I t.~ms the shank
diameter.

9“.. .
1.

,:

Acceptable prw I ded cracks do not
extend wlthln a circle concentric
with and heving. a diameter

aPProxlmtely 1.1 ‘times the shank
diawter and provided the cracks
do not tend to Intersect so as to
be a potential cause of a. sect Ioo.
of the heed chipping out.

Acce table provided cracks do not
+hin a circle concentric
with and having a diameter

approxi metel y 1.1 t 1mes the shank
diameter and provided. the cracks
do not tendto Intersectso as to
& a Potentialcauseof a section
of the heed chipping out.

Not Acceptable.Not Acceptable.

Q G ,,.

1.

..

Not Acceptable. Not Acceptable.

.“’

,’

.@ ..”63
.{.

Not Acceptable.Not Acceptable.

FIGORE 206-1. .
I

I (
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