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FOREWORO

I The purpose of this document is to establish standardizationin the selection,
development,and use of aerospace fastening systems, Including hole

I characteristicsand inspection criteria. Sxlsting fastenerscover a tide
variety of conflguratlons, sizes,materials, and fi.nlshes.Various aerospace

1

fastener systens have c.anmonfastener needs but lack defined application
exehangeabi.lity. This document Provides mntractual design requirementsfor
proper selectionand application of approved fastening systas. The basic
objectivesof this standard can be swunarized as:

.. To document eelection and application informationfor
approved fastening systems and ptwcedur.a?so the deslgner

I
can aobieve an optimum balance of performance,reliabilityy,
and exchangeabilityy with minimum cost, logistio inventory

I
and maintenance.

Selectionsand procedures are limited to thoge listed herein.

I

1
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FASTSNER SYSTEMS FOR
AEROSPACE APPLICATIONS

1. SCOPE

1.1 &R.q. This standard covers the methods of fastening,.materials,
finishes,test methods, and lmle size and criteria of fasteners and f=te~DS
systems used in the degl.gnend construction of aerospace system. In addition,
it providesa ccmprebensive presentation of approved engineering praaticea,”
procedures,‘processes,and abaraoteristics for fasteners.

1.2 ftiD09Q. l%e Purpn.veof this standard is tQ document selection apd
applicationlnfOIWtiOD fpr approved fastining systems and pmoadures an the
designer can achieve an nptimum balance of parfomanoe, reliability, and
excbangeahility with mini.mnouest, logistio inventory,and mainte.narme.

2. APPLICABLEDOW=TS

2.1 ~. The following domnenta of tbe .$a?Ve.~ effeot on
date of invitation for bids or request for propnsal form a part Of tbl.v
standard to the extent speoified herein.

MILITARY

617855 Paatanera, Snraw Tbreadad, DeauriptiveFaota Symbols and order
of Notes for Engineering mcixn?nta for

,.

2.2 ~. A Iiet of rafere.needdoomnenta la praaen~ ih the
individualrequirementsoontainad in .tbia standard. The applicable iasuas
SW be thoga in effeot no tha date of the invitation for bids or request for
proposal.

2.2.1 ~. Wngovwnme.nt deeunents referan&d .barelo”show
tbe apEoifie hs~ app~~le. t)tberr-iom m ‘ot apPMtile ..... .

2.2.2 . Addrasaea for obtaining decmenta
referamad herein but mot obtainable frau the Oovernwnt are as fellOWS:

ANS, As, SOolety of Autumotivb Engineers, Inc. “
AR?, AIR, 400 Cunmotith DriTe

Uarrendale, PA 15096

ANSI’” Amriean National standards Imatitute “.

1430 Broadway
New York, I/X 10018

. .

ASTM Ameriean Seeiety for Testing and Uatariala
1916 Race Street
Philadelphia, PA 19103

,,,:,:;X,:.,....
..:,.

1
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NAS NationalStandards Association
1321 FourteenthStreet, NW
Washington, DC 20005

3. DEFINITIONS

3.1 &lnltiOOS ADD1.lCableto ccznnlete s&@.l@ . The definitionsprovided in
this documentshall be for those special words, phrases, or usages which are
peculiarto the fasteningsarea. This Paragratihcaptainsdefinitions(as
definedabove) for those words which are fomd in three or more requirements.
Definitionsfor words used in only one or tw requirementswill be found with
the particularrequirement.

3.1.1 e strllct~. In the context of this dc.cuient,
structureincludesthe fuselage,wing, and @peanaEe. ~”

3.1.2 ~. (See design allowable.)

the airframe
.,, .

3.1.3 A nut that resists turningduring bolt
f.nst.allation by being attached to, or contained in, one or more of the parts
being assembled.

3.1.4 . A fastener that is listed in this document.

3.1.5 ~. (See bearins surface.)

3.1.6 ~. The load-carryingsurface of a fastener.or structural
oaponent.

3.1.7 ~. A faatent~ myatem whioh la inatal.ledfrun one aide nf
the strunture.

3.1.8 Q@m.fQL. A beveled surfaf?aon a oomponent t.afacilitateentry of one
“$srtinto the other. A beveled‘auifaceon a oapanent to eliminate a sharp
aoraer.

3.1.9 ~. Any applicationof a fastamr Uhera 10s3 or
failure of the fastener aould oauoe one or more of the follovins:

I
a. L&a of airoraft.

b. PIwalusicmof continued flight and landing withiw we deai.gnlimitationsof
the airaraftuaiog normal pilnt skill aod strength.

o. Sigoitiaantim.juryta the oacupanta of the airaraft or ground parsoanel.

d. Senderingof ma.lorsubsystem or epeaial miaaion systa imperative nr
musing ita destruction. . .

,... .,,,.:,:!.:7:?.>...,.

. . .

3.1.10 ~. Tensile end shear ultimate strengthsof ffmtanera
and e.hearultimateand yield atraagths of mecbe.nioallyfaatined joints used for
design of airaraftjoint structures.

2
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3.1.11 fa9teniM 3vsttm. an installed fastener, its cemponent parts, the
.seometryof the hole *ere it affects the performance of the system, and
installationand removal toolingand procedures.

3.1.12 ~a t . The allowable variation of material
thicknessin which a specific fastener nan funCtion.

3.1.13 Jm~dance loc~. A resistance that impedes dlsengageuentof mating
fastenercomponents.

3.1.14 ~. A Part or mechanism designed to pravent loss of
preloador diaengagsmentof a fastener.

3.1.15 ~t fastener. A fastener which does not require removal.ta
serviceor maintain the aircraft and that normally raquires the destructionof
tbe fasteneror one of its componentsduring rsmoval.

3.1.16 ~. (See anchor nut)

3.1.17 ~. An attribute of a fastener or fastener assembly Esvins
an intesrti lockins elsment to impade relative rotation of mating cdmponenta.

3.1.18 -. The untreaded portion of a fsst-sns$~t~en the h-d ~d the
threads,lockLn8 grooves, formedhead, etcetara.

4. G0i8RAL STA’fSHENTS

4.1 ~. A e.aparatepublidstlon,‘AHFSG Manusl on Organiz.stlon and
Operations of the AeramachsnicalFs8tener RiquirsmentsCrOUP for ~L-5To-15 15”D
has been distributedto organlzationapertioipatlngin the prspsratfon02
l’lxbsTD-1515.This .publicstionpresents guidelines for the preparationand
ooorditition of requirementsfor indlusion in this standard. These guideline
shall be followsdfor all rsquiremant additionsor changes and shall be revised
se necasaary by the prspsrlng sotivity or his designee.

4.2 ~. lhe seetions oontalnad herein are intendsd to provide
umifdnn requirementsspplfdsble to Mchanidal asrespace fastenerssnd SW be
lnmrparated by raferende la gaoaral and detsi.1wapon aystams and aquiguw.nt
Spaoifiaatic.na.If a rsquirsmentdc.ntainedheraln aonfliats wlti a ‘requirement
in the general or detsll msapxt system ,orequipment speoifiaation,the imapan
sya~ or equipment spedifie.stionshall take prsnsdende. If a twqui.rssaat
listed 10 the contsata has not basa pc?dlshad but ie rpfersncsdhersin, it la
a.atapplicablead the retirements of the genarsl or clata.UWapna system or
equlpnsntspeolfinationmhall apply.

4.3 ~. The descriptive faot.an.swbola Mad in
thie St.SO&WA sh~l be in sOcOrdanOe with ~t?855.

..
5. NOTSS

5.1 &aZ.labiJi v of 00cm?g_at t. Copies Of spsOifidStlonS, stidards, &awlngs,
and publicationsrsquirsd by contractors in comeation with spaoific
promrament functions should be obtained Mm the procuring aativity or as
directed by the contracting officer.

3
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6. IWTENDSOUSE AND GUIDAhCE CRITERIA

6.1 Paragraph 6 in all applicablerequirementsin
this documentpresents informationand guidance for use of that requirementor
parts listedtherein. The paragraDh is not contractual.

bati - is
Alr Force . 11

UeviewerActivities
Asmy-AR, ll.
Navy --—’
Air Force- 10, 99
DLA -Is

4

—

PreparingActivity:
Air Force - 11

Project No. 5300-0039

:..: , ,

—.. .
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SSCTION 100- GFNESAL DSSIGN NSQUI-TS
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LUBRICATION

1. el!.cma. Tbls document establishes the requirementsfor the use of
lubricationwith mechanical fastener systems which are wed in structural
apPllcatlOnsin the design, construction,and repair of aerospaoe/airframes,
excludingpropulalon systems. The purposes of lubrication,in thie requirement
enccmpasswear reduction, preventionof lesseniti of galling and seizure,
tihibitingfretting,aid In installingcnd removing fasteners,Control of
installationtorque or preload of joint, fastener system internallubrication,
md combinationsor thecc factors. Lubricationof fastenerswhere the fastener
acta as a bearing shaft is not covered by thts dnctnaeut. Reference
MIL-sTo-1599for appropriate bearing, equipment or functionalsystems
Spacificationsh tIlls,mca.

..,.:.

1.1 Where appropriatemilitary or industry docum”=tationdoes mt eXiSt,.tbia
dccumeat eatcblishes the requi.remcntsplaced on the lubricantmaterials M tha
applicationb the fastener canpmmts. Thece ❑aterialsraquirememtaare
includedas addenda and will be deleted at such time ag appropriatemilitary or ‘
industryspecifloationsare released.

1.2 ~. Lubricant requirenantsdiccussed hareti shall be ,,,:,:,,.>,

idant.ifledby ths type end class designation establisbadlo this wagrapb.
.....

The catcgorieaof lubricants cre rcduoed t.afour basic areas; solid or dry
film, liquid film, metallic coatinga, cnd lubricantsinvolvlng encapsulationor
transitionsfrcm liquid to aolld or other pcculiaritiea,harein aalled the

., Speeial PrnpertlesUbriccnte. hhen lubricants are s~aifled in N.T.L-STD-l515,
the lowest level(s), typce, and ‘claa8aswill be apcaified;for exampla, type I,
olass 2A-1, not almply type 1, olasa 2. Type and alaea deaignctionsare
intended for notation or reference on parta statiardadra*n or in
procurementspmifications. ,Addandashall not be raferanoed In any other
ddotmmt or Requtrament axaept Requtiament 103.

1.2.1 ~. ~1~ OP @ fib ~@ri-ta *11
be ona of tba following classea as.detennticd by this dmument amd application
codit.ionsand must confom.,to tha applinale noted military epeoifioatlon.

a. ~. Solid or Dry Film, Gaaaral Purpose .,’.

(1) QC8S 1A - Air dry, unbondcd lubricative pa-era.
None lneludcd at t~a tlma.

..
(2) Utie Ui - Air dry, re& botieU, solid film lubriaant

clam lB1 - MIL-L-2339b -*OC to 26WJC (-6WF to WOW

(3”) clam lC - Beat mired reeln bonded col,idfilm libr.ant..
None inaluded at this tl!ae.’

. .
(4) Claaa 10 - lnorgaaio binder, solid film, extreme envlromacnt

Claaa lD1 - MIL-L-tl13291840C ta 3990C (-3000Fm 7W°F)

103.1
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b.

c.

d.

~. *lid Or dPY film, nonaraPhiticwith no metallics

(1) Class 2A - Air cured, Cormmion inhibitir&.
Class 2A1 - HIL-L-46147 -540C to 1210C (-65°F to 250°F)

(2) Class 26 - Heat Cured, corrosion inhibiting.
CLass 2E11- t41L-L-b937-54% to 260% (-650Fto 5000F)
Class 262 - NIL-L-4601O -540C to 2@0C (-65°F to 5000F)

(3) class 2C - Air or heat cured, extreme environment.
None includedat this time.

~. Solid or dry film, Inert ccmpaunds. None includedat this time.
,,y*.........

~. Sp=ial .Categories.

(1) class”u - Electrical insulationca~unds
clam .4A1- nIL+-W60

1.2.2’~. Liquid film lubricants”shail’be ooe of
the fallowingclasses ae detemdned 1!y thts daxmmit and application,co,qditions
aid must meet tlM requirementsof”add’kndti’“A’to this ieqiiLr&nt or applicable
!mted❑ilitaryspecification.

a.

b.

0.

I d.

~. Liquid’* tkstener installationlubricants- organic:

(1) CIASS 1A
UAS8 L41 - Cetyl alcolml. G3tyl.alcohnl slnll meet all material

aD!Japplication raquiremantsof addetbltmA and other
r~em~ta specificallynoted in this dmcumant.

~. @rmsim prev~tive CQWOunds

(1) Qasma
class 2a1 - A41L-c-161T3(grade 1 or 2)

~. Petmatm and“sreaae5

(1) CLasa 3A
clam 3A1 - Petrmlatum b aneordance with VV-P-236
CLaaa 301 - IUL-O-60Z
class s 1 - liIA.-o-4343

C.laad. ~ti-mize omwotmls, Ftatallic

,-. ,

(f) ’ciams4A “.

Cb.8a 4A1 - Whita lead oau~und in accoriiapcewith ML-L-25661
(2) clam 4EI

clam 461 - Anti-seize canpxmd in accordancewith hIL-T+5f12

,:...

(3). Class 4C
cla9s w 1 - Anti-seize oanpound in accordancewith HIL-T-M34&i3

103.2
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[u) Class UD
class 401 - Anti-seize ccumcpd in aQcO~=ce with M~L-A-907

(5) Class 4S
Class kEl - Anti-saize ccampoundin accordanceWith HIL-A-13881
Class 4E2 - Aati-seize canmund in accotiaccewith HIL-T-55qq.

1.2-3 ~- t4etalIiccoatings intended for use as
lubricantsin the fastwer system shall meet the requiramcntsarnl
specificationsnoted herein. Care should be axercised to assure that metallic
coatingsdo nnt allow dissimilar ❑eta.Ugalvaniccorrosion incmnpatibiLitywith
structuralmaterida.

(1) Class 1A - Silver plating. SUver plating z&Ill be in acoOrdanCe
with AM 2412 for applications not exceeding2t00C (5000F)maxtim.

(2) Class ‘lB- Silver plating. Silver plating shall ba la aoootianoe
with w 2410 for applications mt exceeding 51b0C (9650F)maximum. Pay be
used where class 1A is spccifled.

(3) Class lC - Silver plating. Sllvcr plating shall be in COOOfi~Ce
with A&S 2411 for application not axceeding 7600C (14000F)❑aximwn. WY be
used where classaa 1A and lB are apacified.

1.2.4“~. L*ric~tg POS*SS* ap&iti
pro~rties outside the aoopas of types I, 11, and III shall be one of tha
followingclasaes as detamioed by this dooumcnt and applicationcooditiooa.
No apcoificlubricantsare included at this t$me.

1.2.5 ~. l’yps 1, 11, and 111 may be uacd h
canbinationunlem restricted for specific applicationsnoted hereti.

2.

VV-P-236 ‘‘PeWo.lattm, Tecbnioal
nIL-A-sQT Anti-seize Canpouni Hlgb Temperature
IUL+-4343 Qraase, pneumaticSystama :..-.

h2L-T-5542 Thread C4111pJd, Allti-seizaawl Saalitig,
Oxggem SyOteaa

IUL-I-5S44 Thread aan$mund, Anti-qiza, Grapbiw
patmolatum

nlL-O-5572 Ga5a4c, Aviation, Gradea 80/87, 100/130,

MIiAi+60b Mydraulio Fluid, Petrnletam**, C+oraft,
hic.aile,and Q-lance

ML-T-5624 Iwrbiae El@, Aviatiop, Gradea, JP~ and JF+
MIL+4032 Grease, Plag Valve; G.&line and Oil Sesistcnt
tuL-L-laG8 LubrieaticgOil, Airoraft Turbine MSine,

Syd.betio Mm
141L-A-82U3 Anti-icing and Deicing - Oafmstins Fluid
MIL-H-84Q6 Mydraalic Fluid, Nonpetroleum Base, A.lmraft
M.IL-S-8660 Silicone Canpnund

, ....,.:

,,.,.,,

. . . . .. . .

103.3
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HIL-L-8937
KtL-A-13881

MIL-G16173

ML-L-22851

MIL-b23398
HIL-L-23699
..

MILL-25681

MIbL-46010

luleL-46147

HUA-813Z9
MILT-83483

MILSTD-1523

PM 2410
AMS 2411
AIS 2412

Sealing Compound, Temperature-resistant,
Integral Fuel Tanks and Fuel Cell Cavities,
High-adhesion
Lubrimt, %1 Id.Film, Heat Cured
Anti-Seize Ccmc.otmd.Mica Ease (For T~@ded
Flttiq)
Corrosion PreventiveCanpound, Solvent Cutback
Cold-applicat10I’I
Lubricating011, AircraftPistan Engine
(Ashless Dispersant)
Lubricant, solid Film, Air Drying
LubricatingOil, Aircraft Turbine Sn@nes,
.$yotheticBase
Lubrlcaot,Pblybdenum Disulfide,Silicone Sase,
High Teanperature ‘‘
Lubrinant, Solid Film, Heat Cored Corrnsion
Inhibit@
Lubrinant, Snlid Film, Air-cured ( Cnrroaion
Inhibit@)
Lubricant; Solid Film Extreme Snvirotient
Thread Ccfapnund,Anti-seize,~lybdenum
Disulphid&-petrolatwn ~:

,!,...,.,.,.-:..::::?.:.$

Age Cantrol of Ag+Sensitive Klast.cmerie
Material
Silv:&Plating, Ninkal Strike,Nigh Bake
Silve*Plhti& 1 tI@liTen$eratureapplication
Silver=Platlng,Copper Strike, Lou Sake

3. ~. ApFoFiate definitions & oontainedin the donumenta
referencedin Seotinn 2 of thin requirement.

4. OeneralRequiremeate

~.1 QmPSWW&
‘,

4.1.1 . PPr design purpnses,
lubricantsmay he nomidered “nanpatiblewith ail materials Ai8ted in table
103AI nben an ‘~ appears in the appli~e, bleak.

4.1.2 ,~~. ~ design purpnses, lubrimnts my be used where
t-peratum ltmite are in aonnrdfumewith table 103-IIwlIenan ‘YP appeara in
the applicableblook. “.

4.1.3 ~. Lubricantstiob. have a llmited shelf
life and require s enatrol e+hallbe anntrnl.ledin aennrdanoe with
laL-sTD.’t523. ..,.

4.1.3.1 ~. Mtwe-bi- f=-ew wt
mmally disassaabled,nbiob utilize lubricants internallyta assure the prnper
functioningof the faetenerduring installationshall not be.relubricated
withoutapprovalof the fastener!mauufaaturer.

103.4

. ... . .

I
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4.1.3.2 Fa3tener external lu~ t.
for ease of installationor removal or

KCL4T0-1515A
REWIREHENT 103
12 Jfly 1978

Fasteners utilizing type II lubricants
far torque control may be relubricated

with the same lubricant previouslyused.

4.1.4 Strutturslmaterials compatibility. For deslgn purposes, lubricant may
be consideredcompatible with all materisla listed in table 103-III when an “X”
appears In tbe applicale block. Others ahsll not be used in car.binatlon.
Compatibilityin this case is defl.nedas not causing or contributingto stress
corrosion,not leaving detrlmenta.1d,epnsits,or hot reacting chemicallywith
the material, such as gnlvanic Corrosiun.

4.2 Fastener avatem lUbricant~. Lubricants used on holts, screws, Pins, nuts, L +,
collars, washers,8nd other fastener elements shall follow the criteria
spacifledherein when’litbrinantsare used for general applicationsand for tbe
spacisliedpurpQses noted in 6.3 And 5. In addition,lubriosnts must be one of
the types and classes I.istadin ,1.2ulth the fluid ccxnpatibility,tRQpSratWE
lfmits, snd structuralmaterl.akscompatihility of the appllcatinn in accordance . .

with tables 10>1, 103-11, snd 10>111 for all applications.

4.2.1 l$aiitenerease Of in ertiOn ~d P=OOVCAs . Mben this criterion la une af
the intended purposes of the lubricant, the followingraqulrements,
restrictions, cautions, or allowances Apply:

.,:.::::,:,;.,::!::::

a. ~. ~ interfercnoe-fitap@lcationa, lubricantshall psrmit full
instsllatim of the fsatcner without detrlmqnt b the hole or fa8tCneF. MiMr
sarapi~ of plating ticm PI&ad fastener is not considered detrinantalin this
rcgsrd.

b.. t~. ‘&pa II lubricants shsll”’notbe the cole lubriaant used on
rcuaablefsstenera uhen the pin elmnent smd nut or nell.arelement ara both
sta.lnlesssteel nr titaniun.or a combination.of the two.

4.2.2 ~. Unen this criterion 1s a gecondary
purpose of the”lubrinant,“thefollowing raquiremqnta,restrictions,cautiona,
or allowamaes spply:

a. Ri&ckwi: Types I, II, snd III ara not oonaidersdsufficient for an
eleotrelytinoerrncinm bsrrier and shall not be uaad as the anle !+arricr.fnr
this purpose regsrdleaa of metallio material comblnations w envlremment.

b. ~ Type III @XttlM,gsi?.hd.lnOt be applied to tiw~ P~st
nuts, or cel.1.araw ba wad jn Oontaet ulth titsmimm atruoturs.

0. Em&ale&: All lubricated waehera used in a iysten di.sllhave lubrbant
Ubinh la eunpatibleulth tie fsstemer ncapouents cd ehaet surfaces ragtiee.a
of uhettter or nnt the washer will actually aentaot the oempnnents.

d. ~: Sac 5.1.2 for ‘&taner systam titernkl lubricants.

4.2.3 Reload cOnt&f& lihenthe lubricant 18 wad for the purpese of
Producinga controlled preload In the fastener system, the following
raquircments,restrictions,cautions, or allowancesapply:

103.5
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I

a. -RecIUirenent9: Faatenersmay be installed in the receivedcondition. No
lubricantsaball be added prior to installation.

b. AllO~nce 3: Fasteners may be installed wltb the additionof wet sealant
and/or wet primer. Note that torque-tensionfactor must be considered.

u.2.U leneated removal and reinstallationof fastenerq. Uhen this criteria is

one of the requirementsof the fastener system, the folloulngrequirements,
restrictions,cautions, or allowancesapply: None at this time.

4.3 J,~ Ui ts. Lubricated fastenerand other fastening
threadedccapbnentsshall ccmply with the followingrequirements.

4.3.1 i&@Mc& fasteners

4.3.1.1 ~teners

4.3.1.1.1 M. Rivets installedin cleerance holes do not require
lubrication. Rivets installed in interferencefits may require lubrication.

4.3.1.1.2 ~

a. ~ allac- . Any typa and class or
ccmbl.nationthereofap~oved herein may be speolfied but parts shall be
lubricated. Collars and pins do not require the same lubricant.“‘

b. ~tiht ~erferenc Di.U~ . AW type.and.class
lubricantor omnblnationthereof ~pprovid her.ainmay be speniflad or parts may
be unlubricated. Collars and pins do not require the same lubricant.

ci Tapered shank pins shall be lubricatedwith at leaat cme of the lubricants
apeaifledherein.

4.3.1.2 ~

4.3.1.2.1 ~. :Any type and 01.asaof iwi~t or eombication
thereof ap~ved harein may be speoifiedor parts w be ti@flOated.

4.3.1.2.2 ~. lny type and nlass of lubricant or aaubinationtba&of
aPP!’OVedherein may be apeoifiedor parts mey be imlubriaated.

~.3.1.2.3 ~. Any type e.miolasa or lubriaant.or ocabination thareof
.sPP’ovedherein w be apoifiad or parts may be tmlubri.oated.

Q.3.1.2.* ~. &y type and dam of lubrioantw ‘aombimationtlmreof

~PPI’0~ herein may he speoified or PEU’t.amay be tuiltiriaated.

4.3.1.2.5 ~. Any type or alass of lubrinantor ocabination
thereofap~oved herein may be apeoified or parta may be unlubricated.

.,.,,,.2,,:.:,,:,
.,.:
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4.3.2.1 muinn ent attachment. %lts, screws, nuts used tO attach
miscellaneousaquipuent to structure shall comply with the requirementsof
4.3.1.2.1and 4.3.1.2.2.

4.3.2.2 m ~~ d astener3. Fasteners used ror attaching
clamps for tubing and wire bundle support may not require lubrication.

!.3.2.3 C~ steners. Panel fasteners and other quick release
t%ctenersmay not require lubrication.

4.3.2:U ~ld Svsternsfasteners

4.3.2.4.1 @@&nEs. Ouct coupling and V-band coupling fasteners shall ❑eet
the requirauentsof U.3.I.2.1~d 4.3.1.2.2.

4.3.2.4.2 11.uf.dSvstea*. Fluid systenc comectf.onnuts shall utilize
lubricantswith fluid c~patibility rcquircmants of 4.1.1 and 4.1.2.

5. ~ The following specific applicationallowances and
restrictionsshall be ob~erved in the use of fastenersin the des~ Of
aerospacevehicles and equipnent.

5.1 Vs en nuld ~ t. In addition to the ~qti.-eOts Qf
Table 103-1,lubr~cata usad on ~-ic~ Fasteners~d threaded cO~eOtiOns
must ha ccunpatlblewith applicable fluids.

5.2 ~trical b- or f.nsulat@n F&.ener pins or bolts/screws intended
@ provide aledx%zal continuity abal; not be lubricatedexcept with type III
lubricantwhere applicable. Fastener systce.cintendedto be ineulated against
eleotrioaloontinulty shall be canted with type I class 4A insulatingcompound,
unless a cctupatibilityproblem exists.

5.3 ~t to faetew elcmenta. Lubricants shall be
aPPllti to f!JStenefiehmd-a as speoified in the applicable Military
SpecificatIon or Addendum for types 1, II, antiIV and applicable spaclfication
for type XII. ‘.,.

5.4 . Parts ualng typa II
lubricantsmay be relubricated. Sufficient drying time should be observed fOr
aaaurama ot proper torque-te09i0nrelationships. ‘

5.5 lubr~ . Lubficantausd fOr ?8F1ow3”
PUITOSaa internally in the fastcaer system and which do not contact the
strta?turamat maet the r~uiremante of thie do’bum%ntexeept that electrolytic
corrosion barrier properties apply only ta tbe ~t@~e of the f-tener
ccmponente,

..... ..... ....

... .. . . ..

5.6 ~. Hhere the lubricant is a necessary faotor in tbe
usage of a Fastener system requirins qualification,the sp=eified l~ri~nt
shall be used in the qualification testing of the eystcm, and centinued as part
of the requirementsof.the quallfied aystem. Any ohange of lubrlcant(e) tYPe
or class requires rcquallfication of the system.
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ADDENOUH A
LIJBRICATION

I

LUBRICANT, CETkL ALCWIOL 1-HEXAD2CANOLAEXPLICATIONTO FASTENERS

1. ‘EMrr&sS. This addendum covers the materials, processes,procedures,
aPPlica~On ~d cOntrOl of CetYl alcohol lubricationon mechanical fasteners.

2. ~

P-04&J Ory cleaning solvent
..

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

3. ~

3.1 ~. National Fonnulary Grade (CH3) (CllZ) 5 OH) (flakeor
igranuLar form], acid number 1.0 ❑aximum hydrcayl nuaber 21 -238, melting petit ..

I
450 - 51% (1130 - 12h0F). !

3.2.1 Petroleumbase solvent in aacordadce with P-O-6&O type 11 or E@vEil~t.’
,,... ,..:..

3.2.2 Freon ‘IB-l. Caution: Mater on the surface of a FrOan salutinn is mt
reccvnmendedh tit with the ~es.ence of iren, over a psriod of time, aorroeive
hydrochloricacid will for%!.

4.1 ~

I 4.J.1 QmwAMQo

4.1.1.1 For mn-lmtet.ferentje pj.us, bdt,s, and other externallythreaded
fasteners,the cauposition will uonually be 1.0 to 1.25 pounds of oetyl alcohol
per gallon of petroleum baSe eolvent.

4.1.1.3 For collars, nuts, and waehere a canpositi?nof 0.25 to 0.’75POunds Of
cetyl alcoholper gallon of eolvent may be euffiai=t.

4.1.2 ~. The operating temperatureshall be in thi range
of 410’? 540C (1050 - 1300F). The lower end of the range la auggeeted for
applicationof heavier coatinge.

4.2

4.2.1 ti~sition 0.75 to 0.S0 pxnds cetyl alcohul Per gallon of freon.

4.2.2 Operating temperatureshould be 33° - 37°C (92° - %“P) .

I
103.11
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... .

4.2.3 A O.5 . 1.0 inch-thicklayer of water on the 9~faCe of the solution is
requiredto prevent loss of solvent.

5. Safetv con.91derations

5.1 ~. These mixtures have a rclatlVely low flash point. WY
equipmentdesigned to handle volatile, Inflammableliquids should be employed.
Avoid prolongedbreathing of solvent vapors.

6. &e.LicatIOU

6.1 Parts s&ll be cleaned to remove all surface cmntami.nantsand foreign
material:”Parts shall be vapnr dcgreaced and hediatelY PriOr tO first
lubricationapplication.

6.2 Parts shall be packed w plamad in mall lots in parforatadbaskets ad
immarsadiatn the solutioncnd allowed to soak for tw minutes after the parts
hcve baen immerecdlong enough ta warm ta emlution oparat@ tccnparatura.Cm%
shall be taken to insure that adequate circulating of lubricantis raaliz.adon
all parts.

6.3 Paits shall be removed from solutionj shakingoff excess liquid and
allowingtd dry before bmndlins. Parts may then be apraad on wire rack or
ncaabsnrbcntsurface to facilitatedrying. Applicationof a centrifuge for the
removal of expega snlution may be required.

7. ’~. Controls shall ha established tn incurs the catyl”alcohol:
content of the ~lution is within the range gpaoifiedherein. Ihe solution
must be raplacedwith frash solution at r-egularintcrvalata avoid excessive
centamination.

8. Qy&@

8.1 AQEMawQ

8.1.1 @ityl alcohol lubricatedparts ma slippery & tbe tnucb.

8.1.2 C.styl11.U20hnllubricctadparts may have uhite film or frosty appaaraqce
which dnas nnt cffeot the performanceof the lubriaaot,d shall nnt ba a
cauce for rejection.

8.2 ~. btyl alcohol in ta ba applied on all parts“ane.pcoifiadcm tbe
reaped ive pert drawing, ate.ndardor epaaification. Cetyl aloobnl may clan be
ucad as cn additional eapplcmentallubricant an allnwad.byt&e prnceas
apeaification,inctallatinndrawing, or ap~opriate t-snhnindWder8.

“.
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SUPERSEDES KIL-STO-1515A
RD2UIREMENTI-9 REQUIREMENT 109
2 October 1972 12 JtiY 1978

D2SIGN ALLOMAM.EXi

1. ~f. This requirement specifies where or how engineeriu criteria and
requirementsfor design load allowable for Fastener systems shall be obtained.

2. * etum n s aDDlicable to ReaUi IOQrement

KIL-HDEa(-5 !4etallicMaterials and Elements for Aerospacevehicle
Structures

3. The design allowable loads shall be in accordance
with 141L-HosK-5.

3.1 10W le I!J&s@b . Where load or stress allowable are not
containedin KIL-EDSK-5, they shall be obtained by test data in accordance with
Chapter9, Seotion 4, of KIL-sDE%5, or by analysis or data acceptable to the
procuringactivity.

,.:.,.,$:y ;::;.Y,,.

..
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KtL-ST&1515A
REQUIREMENT 110
12 July 1978

TESTING

1. I!W2Q&2. This raquir.ementshall establish engineeringcriteria and
req~rements for the testing of fasteners. These criteria and requirementsmay
be 1tilted by other documants which may take precedenceover this military
3tandard.

2. mcwnents ao~li@able to Reoui.rement1lQ.

uIL-STD-13i2 Fastener, Test Methods

3. Gs21eCQ. The prnper selection of fasteners used in the design and
constructionof aerospace systems raquires the evaluationand correlationof
test data. This raquirament establishes the nethoda for testing fastenera ta
determine their physical ad mchanical properties. tuL-STD-1312Presents
unified standardmethods of testing, analysis of data and presentation of
results for use in research, development, procurement,design selection,
assembly, and maintemnce. Unless otherulse specifiedin the applicable
document these test mettmds skall be used. n! case of corIfllCtbetween tbe
provision of HI~STD-1312 and the individualprocedures in the specification
for a particularitam, the latter shall take precedence.

3.1 Jest Salect~. In selecting the tests applicableto a fsataneror
fastener system,
determined. The
specified. Care

the fastener w.opartiea needed in the desq m~t be
aPV~Priate teSt for each property of the fastener aball be
shall be taken to specify only those teata that are needed.

.

110.1
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SUPERSEDES MIL-STD-1515A
REQUIRD+ENTI-11 REQuIRlllENT111
2 October 1972 ?2 .hlly1978

SAFETY DEVIC2S AND Eli?MENTS

1. &CQQS!2. Thls requirencnt shall establish engineeringcriteria ami
requf.rcmentsfor the applicationof safety device3 and elements. Selaction may
be further limited by other documents.

‘!41L-N-6922 Nut, Salf-Lmklns, Steel, 220 ksi ftu, 4LW°F
ML-F-8961 Fastener, Externallylhread.zd,U5Q0F and 1200°F,

... Self-Leeking De.sign
f41L-N-8985 Nut, .Self-Lec&ng,Steel, 180 Ft”, 45D0F
NIL-F-18240 Faatener; htarcally Tbreadei, 25D0F, Salf-Lcoking Rlemant For
NIL-N-29327 Nut, Self-Laaklng,2SD0F, 4500F, and MOOOF, 125 ksl Ftu,

60 ksi Ft., and 30 M Ftu

NS15981 “Fsstener,Extarna.llyIhreaded, .$=1f-Lcckin8 ~SISII ~d Usue
LimitatiiW For

KS18069 Cempeund, Adhesive, Aircraft Ocsign and Usage Limitations for
Threadad Ccamcmmts Retained or Sealed BY

NS33540 Safety Uirl& and Cotter Ficnins, oenar~ pr=ticeS FOC
KS33588 Nut, Self-Lccking,Aircraft Oasign and Usage Limitations of
NS33602 8olt, Self-retalnlns,Aircraft Reliabilityacd Malctaicabllity

Oeslgn cud Usege Requ~encnts For

3. ~. All threadad fkstenersand other reusable
fagtenarashall be asfetiad. Salf-lcmking fasteners are preferred over
auxl.llarydevices (such as cotter pins, safety wire, tab washers, etcetira) and
shall be used in accordance with lEJ!5981and NS33586. A salf-laking eLemant
in accordancewith IUL-F-8%1 and hIL-F-18240 may be incorporatedi.dexternally
tbreadad fastenara, @ in accordawe with t41L-N-25Q27,tUL-N-8922, =d
NIL-N-8985for tit..srnallyt~eaded fastenars. Ihe,lccklng eLcaientchould be
❑ade of a lcw out.gassingmaterial for space applications.

3.1 ~. In tb oaaa of critioal single-pointlimkhges (fllght,
fuel uontmls, etcetara), they shall imcr~ra te a self-ret.alaimgbclt h.
accordancewith FLS33602. Salaetionof self-rataining belts shall be in
accordancewltb Requl.remant203.

111.1
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REGulRfMtiT111 REQUMWNT 1-11
12 July 197b 2 October 1972

~

3.2 ~. Sxcept as specified in 3.1, each reusable bolt, nut,
pin, or other fastenermust lncorpnratetwo separatedifferenttypes of’locking
devices,or elements,if --

its loss could precludecontinued flight and landing

~
wlthim the design limitationsof the aircraft using
normal pilot skill and strength

or

its loss could result in reduction in pitch, yaw, or
.. roll capabilityor response. ..,,.:....

3.3 ~. These sre requiredonly in oases where
shearingor ropturing of material is required for safetylngcertain
aPPlfcatiOns8S noted In HS159S1 (extern+ threads),IIS33588“(internal
threads), and HS33602. When safety wire aridcotter pins are required, they
shall be used in accomlancewith HS33540.

3.4 ~- *e Requlrment 219.

3.S ~. The use’of ben&tab ua$hers is discouraged’where breakage of
the @bs bxwld endanger the system. If a locking prbblem cannot be solved by

I
more COIIV=tiOIi~means, tab wahers may be usisi. Prnvisionmust be made for

1’ lccld.ngto.a .keyuayor Sdjacent structure.
I

3.6 ~. Lack washers shall “hotbe used to safety threaded parts.

~.””

3.7 ~. The use of adhesive canpaunds for safetyingOr
retainingmeaua shall be limited to applicatlnfu where no ottierSatisfactory
means exists. If adbe.aivecapounds are used, they shall be in accordanceuitb
KS18069.

.,.:.:,

I
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Superseders MIL-STD-1515A
REQUIREMENTI-12 ““ REQUIRFFIENT112
9 January 1976 12 JUIY 1976

tiELSASEFOH USE OF NONAPPhOVSO FASTENERS

1. ~. Fastening system, fasteners, and installationrequirements
identifiedand listed in the applicable requirementsof this sta~dud are
aPPcOVed and shall be given Selection priority in new aernspace systems design.
Those not listed as approved for use require a releaaa for use by the procuring
activity prior to incorporationinto desi&n, during development, or for use in
assemblyduring production. This requirementestablishespreparationand
submission pra?edures for justificationand engineeringdata necessary for the
evaluation.and use of fastenersnot listed herein. It alsn establishesthe
point of contact for release requests.

..-

2.

HIL-D-&70ti Data d Tests,’Engineering,Contract Requirem&ts for
Aircraft kleaponSystems

MI.L-STO-143 Standards ami Specifications,Order of Precedence for
the Selection of

HIL-sTD-965 Parts Control Systcm

3. ~res for use. khen a determinationhas been made that a fasteniog
system or fasteners Ret listed herein should be used, a request for release for
use, with the justificationand engineeringdata specifiadhereio, shall be
subnitted to the pru?uring activity in accordancewith the proceduresof
tUL-D-U706and ML-STD-965 . lihencootracts do nnt call out any of the
abov.+dcann.entadprocedures,the requests shall be ❑ade t.mthe Prncuring
activityor COnt.aCtpoints listed 10 Table 112-1 in accordancewith the
prccdures of MIL-STD-965, and tbe data riquir.?mentsof 3.1 of tMs
requirement. In all cases, the order of precedence for gelaction of standards
and specificationsshall be in accordancewith 141L-STO-1U3.

3.1 ~. iihenapplicable, the following e~imeering
data shall be furnished for eanh fastener rnt listed herein for which re.leaae
for uae is requested. ,,

a. The resson an approved‘fastenerwould oot be a satisfactoryc!electionta
parfomn tha funotion requi.radby the design problem or application. .

. b. lhe speoiflc materials from wbioh the fastener is madufactured.

c. The apecifio plating, coatings, surface treatxueotg,and lubricants,as
applicable. The.smshall be oanpletaly identified.

d. Vel,ueafor the @Iysical and meahanioal properties,and available
tistallntionperform.ke requirements,and avail@le atruct(traldesign lnad
allowabledata.

,,
e. An illustrationof the fastener with tbe dtiensionsrequired @ establish
the geometricalmaterial 1imita neeessary for design selection and for
determiningaxchangeabillty. (See Requirement 115). Ibis includes the
geometricalmaterial limits of installation formed fastenersafter installation
and clearancesrequire+ for installation.

., .,.

112.1
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NIL-STD-1515A SUPERSEDES
REQUIRSHENT112 R@ JIRSFIENT1-12
12 JulY 19?8 9 January 1976

f. The maximumweight limit per one hundred of the Casteners.

s. The design and usage limitationsto be applied.

h. The installatlon or process instruction for the part.

I 3.2 ~. Data specified in 3.1 wjll be l~sted directly

I
on a DD Form 1423 incorporatedinto the contract.

I

. . .

TAUE 112-1-~

Department I Submit to I Antion Required

Alr Force AeronauticalSystems Division Diaapproveor
ATTN: ENFEM Release
lArigbt-PattersonAFB, 06 45U33
Telephone:.513-255-4158

Navy

US MTIY Avlatlon R4D Cemmand
ATTN: DRDAV-~
P. o. Enx 209 - Main’Station
St. LOUIS, NO 63166
Telephone: 314-268-5791

NavaI Air Development Center
ATTN: 6013
Uaminster, PA 1891U
Telephone: 215-441-2833

Dfsapproveor
Release

Review and
Recar.mendation
b NAVAIR

Naval Air Systems Command Disapproveor
ATTN: AIR-5303 Release
Uai+hington,oc 20361

All Nilitary Dafense Industrial Supply Center Infomtlon &d
.%rvicea ATTN: DISG2SII Reccawmndation
DISCJNPCAG Philadelphia,PA 19111

Telephone: 215-697-4395

. .

112.2
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SUPERSEDES kuL-STO-1515A
REJWIREMSNT1-13 REIYJIRSMENT113
2 Cctober 1972 12 JtiY 1978

IDENTIFICATION FLANKING

1. .PurD03e. This requirementshall establish the ❑ethods and Pooedures for
the identificationmarking of fasteners.

2. MCwl ents 4W1C able to Reauirement 113.

141LST0-130 IdentificationMarking of U. S. Military Property
HIL-STP1291 IdentificationSYMbols For Aerospace Fastener Manufacturers
FIIbNOBK-131 Identificationt!arkingsfor Fasteners
NAS 1347 Identificationof Fasteners

3. Fastener~ . Approved fasteners shall be identificationmarked in
accordancewith the itan, speoification, st~*d, Or Wt dra~W. Other
fastenerasubmitted for’release shall be identificationmarked in accordance
with HIIAOBK-131 and HAS 1347. Fastener identificationcovered by NAS 1347.
tYW IV markings are applicable for #10 diameter fastenersand larger only.
All faatenereshall be markad with the actual manufacturer’snama or
manufacturere identificationsymbol in accordance with f41i-S’f&1291. ThOSe
manufact~rs not listad in HIL-STO-1Z91 will be requiredto submit a symbol
for approval.

... .,..:

. . . . . ..... .

..
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SUPERSEDES
lWQUIRFi-+ENTI-15
2 October 1972

HIL-STD-151%
REQU1RR4P.NT115
12 JUIY )978

EXCtiANGEAtilLITl

1. @2L?QF&. This requirementshall &overn the selection and u3e of
exchangeablefasteners in the design and constructionof aerospacemechanical
systems and ralated subsystem.

2. Jhcuments a~le to Reauirement lfi.

hIL-STD-l00 EngineeringOrawing Practices
MIL-STD-2b0 Definitionsof ‘ltamL2vels, Item !lxclvmgeabllity,

Hedels, and Relatal Terms

3. ~. Refer to t41L-STD-l00 and MIL-STD-2W for
definitionsof appropriate demerits.

Q. ~. Provisions.sJM1 be ❑ade (during design sEl~tiOIIsnd
application)for d@msion~, m=haic~, afi physic~ p~p-ties’ td==es.
so that fastenershaving dimensionsand ckmacterfstics parmitted by the
fastenarspecificationor drawing may be used withaut selection or departura
from tbe s+eci~ed equipmentperfonrrdnce.

5. ~. Approved fasteners,as defined im Saction 3 of
t41L-.STD-l515,shall be M“ad to the maximum extent practicable: lihenexisting
aPPrOV@ faSt@_S are not available and because of this, authority is granted
by the procuring activity to substitutea nonapproved fastener,tba equipment
shall be designed so that the approved fastener can be used. Mhen provisionis
made for tha use of a substitutenonapprovd fastener,tha approved fastener
shall be identified on the applicabledocumentation.

‘ ~. The fastener having tbe broadestcharacteristicsand
colamnces that wfil fulfill the equifient performancerequirementsshall be
usad. llowavar,if delays”in development or rmcduction are caused by tha
prwurenent time required for such fasteners,approv~ or released substitute
fastenarsmay be used, if the originally selectad, approved, or released
fastaneris identified on the applicable documentation.

. .
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SUPERSEDES MIL-STD-1515A
REQUIREMENTI-19 REQUIREMENT 119
2 October 1972 12 JUIY 1978

THREAD SELECTION

1. ~. This requirement shall establish selectionrequirements fOr screw
threadstn be med in airframe and related system design.

F1l.L-s-7742 screw Threads, Standard, Optimum %lected series,
General Specifications For

HIL4-W79 Screw ?hreads, Controlled Radius Root Mith Increased
Minor Diameter, General Sp=i ficationsFor

3. ~. Screw threads for fasteners shall conform to MIL+-7742 or
HIL-S-8b79. The preferr@ diameteppitab selention shall be usad. EXCept for
canpments or Wts that are approved for Me in Section 200, cunply with tba
following:

a. liIL-S-8879threads shall be used for all canponentaor F=artsmade of
material with ❑inimum ultlmate tensile S&ength (Ptu) in excess of 150 ksi or
yith a ❑inimum hardness greatar than Roakwall C32 or equivalent.

b. HIL-S-LW9 threads shall be used in applications where the operational
temperaturesexceed 2320/c (U500F), or are less than -78°C (lOO°F).

c. ML-S-8879 threads shall be used h applications that specify fatigue
strengthor fracturecritical parts.

d. !iIL-s-W79Class ?A threads shall ba used for al ex*rn~lY t~e~~
fastenersO.lb4-inchdiameter and largar.

e. ML+-8879 Class 33 threads shall be used far all internally threaded
faatanersO.164-inchdiameter and larger.

f. Internalthreads as e.peoifiedin MIL-S-8879 IMY be wed ~th ex~r~
threads conformingwith IUL-S-77Q2.

. .

,,:.......
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I SUPERSEDES
REXIUIREMSNT1-21
2 October 1972

MIL-STW1515A
REQUIREMENT 121
12 July 1978

THREADs IN BEARINO

1’ 1. lUCEQ2S. This requirement shall establish requirements for threads in
bearing in members joined with the fastener loaded in shear.

!

2. $acwnents aodi cable to Reauirement 121.

Not Applicable.

3. B9auiren ntse . The shanks of all structural bolts in sham shall be of such
length that ‘nothreads (including thread run out) are in bearing in sheets or
fittings,equal to or less than .080-inch thickness. In thicker sheets or
fittlngs,a maximum of the thread run out (maxfnmm of twn thread pitches) is
permitted in bearing. Enuever, not more than 23 percent of the Minimum
thicknessof tbe sheet or fitting shall have threads in bearing. me tOtal
load aball be assuned to @ carried by the nonthreaded portion of tbe bolt and
by the portionof the sheet or fitti% bearing on the nonthreaded Portinn.
Were tbe minimmnigrip of the proper length bolt 19 slightly greater than the
thicknessof material to be bnlted, not mre than two -berS, inCludi~
Insulatingwashers (corrosion protection barriers), may be used to make UP.the
difference.

i“

,.

. .
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MIPSTD-1515A
RERUIREMINT 124
12 July 1978

METRICATION AND METRIC FASTENERS

1. ~. This requirement ldentifies the military standard wherein the ,
engineeringcriteria and requirements for metric mechanical fasteners and
t%tener system am containad. .1

1.1 ~ . The Selection Of metrlC fasteners and fastener
systemg for use in the design and construction of aerospace systems shall be
made from DOtLSfD-)XXX to be prepared as soon as ❑etric items are available.

1.2 tited ❑e rict
i

fa tener reauirement.q. Metric fastenersand fastener
systems not listed in DLSTWIXXX but which era r.equl.redfor use in design and {
constructionof aerospace systems shall be approved in accordance with the
prceedureaoutlined @ Requirement 112.

.,

, .....
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SUPERSEDES MIL-STD-1515A
REQUIREMENTII-U REQuIRDIENT204
9 .lam,y 1976 12 .JuIY 1978

hum

1. EucDE+2. This requirement provides the critsrla For sslsqtionof nuts
establishedas approvsd hardware for use in airframe strucural joining.

k-N-836

nIL-N-7673
HIL-N-8922
HIL-N-8984
NIL-N”a985
uIL-N-25027

NIL-2.TD-143

AN256
AN31O
AN315
AN316
ANi20
KS14144
NS14145

I FL!.14146

!
Ml 4156

KS14164

K317825

NS17826

m20500
NS20501
NS21D42

Ns2m43

NS21044

I

NS21045

M321046.

)4s21047

NS21048

HS.21049

NS21050

Nut, Square, Nsxagon, Cap, Slottsd, Castellatsd, Clinch,
Rnurlsd, and Melding
Nut, Ss1f-Locldng, 12000F
Nut, Sslf-LucklW, Stesl, 22o ksi Ft”, 4500F
N“t, 2elf-Locld.ng,St#el, 260 ksi Ft”, 4W°F
Nut, Sslf-L@klng, Stesl, 180 kai Ftu, 45o0F
Nut, Sslf-Lucklns,2500F, 4500F, and 8000F, 125 ksi Ftu, 60
ks.iFtu and 30 kai Ft”
stidarda and Spsci’ica~ons,Ordar of PrWedSWSR For the
SalantiOn of
Nut, Ss1f-Loaklng,Night-Angle Plats
Nut, Plain, Castsllated,Airframe
Nut, Plain, Airfryme
Nut, Jam, hsagon
Nut, Plain, Caatellated,Shear
Nut, Sslf-Lcdcing,Llgbtweight,Caatsllatal,4500F
Nut, Ss2P-Looking,Lightweight,lhin Caatellated, 4500F
Nut, Sslf-LcC~, Caatsllated,Hsxsgon, Counterbored,
@ptive Usaher, 950ol?
Nut, Ilhesl,sslf-lae~, Flangei, steaI, 180 hi Ft”,
45Q0F, Spline Drive
Nut, Ubeal, Sslf Lnckiiig,Flangei, Stesl, 220 kai Ft”,
4500F, Spline Srive
Nut, Sslf lceld.ng,Cagtelated,Naxagon, 2500F Non-metalllc
Inasrt
Nut, Sslf-lcding, Castellated,Nsxagon, 2500F, Thin,
Noo-metallic Iuwrt
Nut, SSlf 100kins, HsxaiOn, 1200%, 125 ‘tiiF “
Nut, Self Lcmk@, Plate, TWO LNS, 1200°F, 123 kai Ft”
Nut, Self Lookl.ng,45PF, Radwd Wagon, Rs4uoed
Height, Ring Ssm, NoncormasionRsa.istentSteel (Asg)
Nut, Sslf-lW~, tk100F,Naduml Iaxsgon, Saduoe4 Ssight,
Ning Barn, C.cmwsion Nsaiatant Stsal (Asg)
Nut , Self Lookins, SaXsSon-re@~ Fia@ht, 25L1°F,125 ksi
Ftu and 60 ksi.Ftu (@)
IAut,Wlf A.eaMng, ikusgon-regul~ lAsAght,450%, 125 kai
Ftu (AaE)
Nut, 2alf Looking Naxsgon regulw Ns@ht, 8000F, 125 kai
Ft” (Aag) -.

Nut, SSlf-100klnS, lMo IUS, Low Nsisht, Steel, 125 kai Ftu,
45a0F
Nut, 2elf-loc~, Plati, Two IAIS,Low Hslsht, CNSS, 125
ksl Ftu, 4500F
Nut, .$alf-laaking,Plats, Two IJJE,1000 Cauntsraunk,Luw
Height, Steel 125 hi Ft”, 4EK10F
Nut, Self-loold.ng,Plats, Ib!okg, 1000 Cauntsrsunk, Low
Height, CRSS, 125 ksi Ftu, 4%10F and 800°F

,: [,:,..; .:.,
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HIL-STD-I515A
REQUINEhSNT204
12 July 1978

KS21051

I+S21052

N.S21053

US21054

NS21055

NS21056

MS2105+”

ws2105n

NS21059

)s21060

WI061

ns21062

‘NS21063

NS21064

NS21065

m21 066

NS21067

M.s21068

NS21069

NS21070

NS21071

M21 072

NS21073 ..

NS21074

NS21075

NS21076

N.S21077

i

1

SUPERSLOES
RLWIRWNT II-4
9 January 1976

Nut, Self-1ocking, Plate, OIIeLug, Low Height, A11oY Steel,
125 ksi Ftu, UL3)0F
Nut, ?Af-lucldng, Plate, One Lug, Low Height, CRF5 125 ksl
Ftu, 4EQ0F and tiOO°F
tiut,Self-lccking,Plate, AHOY, One Lug, 1000 countersunk,
law Height, Steel, 125 ksi Ftu, 4500F
Nut, .Sdf-lccking,Plate, One Lug, 100° Countersunk,Low
Height, CRSS, 125 ksl Ft”, 4500F and 8000F (Asg)
Nut, Self-locklng,Plate, Corn&, Low Height, Steel, 125
u Ftu, 4930F
Nut, .Sdf-lccking,Flat.e, Corner, Low Helgbt, ClES, 125 ksi
Ft”, 450°F and 800°P (Asg)
Nut, Self-l@ ldng, Plate, corner, 1000 Countersunk;Low
height, Steel, 125 ksi Ft”, 451J0F
Nut, .$elf-lccking,,Flate, Caner , 1000 Cowtersunk, !.OW
llelght,CR.ES,125 ksi Ftu, 49)°F and &30°F (Asg)
Nut, SelP-lacklng, Plata, Two.h~, Floating,LOW Height,
Steel, 125 ksi Ft., 4500F (Asg)
Nut, Self-locking,Plate, Two hg, FloatiM , Law Neisht,
CRSS, 125 M Ft”,,4E0°F and 8000F (Asg)
Nut, SeIf-lccking,Plate,.~e Lag, floati~j.Low Height,
Steel, 125 kai Ftu, 452°F (As’g) ““
Nut, S81f-looklog, Platd, Cme Lug, Floating,Low Height,
CR2$S,125 hi Ft”, 45L10Fand ~oF (Ae8)
‘Nut,.%lf-lccklng;~el, Flriat+g,l+ Neight, Steel,
125 ks.1Ft”, 2E00F.
Nut, Self-lceklng;‘Channel’,.Floating,Low Height, Steel,
125 k.?.lF~, 4N0F ..
Nut, Self-locklng,Cimel, Floating,Low Height, CNPS, 125
kai F~, 4~F and lk100F
Nut,self-loo-; Umnnel , 1000‘Countersunk,‘Floit@, Low
iielght,Steel, 125 ksi Ft”, 2500F
Nut, Self-lceklng,11’umel, 1000 Countersunk;Floating,Low
Bel.ght,Steel, 125 ksi Ft”, 4500F ., _. ........

hut, Salf-lcdlng, @anuel, 1000 Countersunk,Floating, lay
2kelght,CRSSj 125‘W’ Ftu, 4Y)0F and &O°F
Nut, Self-looking,’Plate, No w, Reduced Rivet Spaoing,
Lou Eelght,Steel, 125 U Ftu, 450°F
Nut, Self-looldng,Plate, Two bg, Red=ed Rivet Spacing,
Low Height,CR= 125 knl Ftu, 4Y10P and 800°F
Nut, Self-lmidng, Plate, One lug,.Reduoed Nlvet Spacing,
law Hetiht,Steel, 125 ksi Ftu, 452°F
Nut,“Self-1ooking,’Plata, One tugi.NedunedRivet Spaoing,
Low Hexht, Cfl=, 125 ksi Ftu, q500F and 600°F
wt., S51f-lcakdag,Plate,comer, Rediqid-RivetSpaolng,
law Be@t, Steel 125 kei Ft”’,.45LWF
Nut, Ss1f-loold.ns, Plate, Corner. R6duned Rivet SpaOlng,
LOW Helsht,CRS.S,125 Id Ft”, 4~°F and UOO°F
Nut, S?lf-locklng,Plate, Two hg, Floatigg, Redta?edRivet
Spacirs, Low Height, Steel, 125 lad Ft”, Q50°F
Nut, Self-locldng,Plate, No lug, Floating, Reduced Hlvet
SP8Ci%, LOW kIel@t, CN&S 125ksi Ft”, q50°F and tlOO°F
Nut;.Self-lucklng,Pla@, Two kg, Floating,km-metallic
InswL, Steel, 125 ksi Ftu, 2500F

204.2

Downloaded from http://www.everyspec.com



1

SUPERSEOLS
RECJU1RWN7 IL-4
9 January 1976

lts21078

NS21079

KS21ONO

NS21081

MS21082

Pr321083

ns210bi

NS21085

MsZlow

IIS21067

l!s21133

tL22122u

W212W!
.+!S21245

I 8s27130

nsFc la49Jool

NAs 57’/

NAS 1291

NAs 1329

NAs 1330

N4s 1473

WA 1474

liis1T70

w li71

MS 1772

NAs 1773

hIL-STO-l515A
REQUIRM4ENT20U
12 July 1978

Nut. Self-locking?.Plate, Two luR, Non-metallicInsert,
Steh, 125 ksi F~U, 250°~ ‘“
Nut, Self-locklng,Gang Channel, Non-metallicInsert, 125
ksi Ft”, 250°F
Nut, Self-locldng,Plate, One Lug, Non-metallicInsart,
Steel 125 ksi Ptu, 25J°F
Nut, Self-lockIns,Plate, Carrier,Non-metallicI.rsert,
Steti, 125 ksi F;”, 2W° F
Nut, Sslf-locldng,Plate, One Lug, Floating,Non-metallic
Insert, Steel 125 ksi Ftu, 254J°F
Nut, Self-1ocking,hexagon, Nonmetallic Insart, LOW Height,
250°F
Nut, Self-locldng,Steel, 220 AsI Ft”, WO°F, Flansed,
M. 33787 Mrenching’Ek.mant
Nut, Salf-locklng,Steel, 260 ksi Ft”, 4W0F, FlanK.4,
HS 33767 Urennhing Element
Nut, .%lf-loakiug,Plate, Side by Side RedWad Rivet
Spat@, Low Neight, Steal 125 ksi Ftu, 450°F
Nut, .SfOf-locklng,Plate, Side by Side Raduced RIVet
Spacing, law Height, CRES, 125 hi Ftu, 4500F and &O°F
Nut, Sdf-lcddng, Steel, 160 ASI Ft”, %@F, Flinged,
t?S33787lirenc~ !llement
hut, Self-loaldig,Castellated,NaxagOn,COIMterbOrad,
Assembledwasher, 2%3°F, Nop-metallic~Smt (For $~f
RetainingSolta)
Nut, Cast.allated,Naxagon, cam terbored
Nut, Self-LcckinS,fiaxeKon,Thin, 4500F, 70 kai Ftu
Nut, Pla.in,Slind, Rivet-flatand CbunteraunkNaad, Open
Ed
Requiremcfitaand Proceduresfor contaminationControl Kue
ta‘VaouunOutgasaing
Nut. .%lf Leokinb?.Earrel Floating (Note: Code “X” not
aPp&vd for gan-.d uae.) (14 J-me 74)
Nut, Self-Locking,Raxagon~, low Iieight,,Lishtweisbt,
4500C, 8000Fm (Ref. 7)
Nut, S22nd Rivet, Flat Head, Internal ~ead, Nonlcddng
(Free Rmning) or Salf-Looking (14 June ‘~)
Nut, S21nd, Rivet, Camter.mmk Nead, Internal ?hratid,
honlocking (Free Rming) or Se2f-LaYk2nS (14 June 174)
Nut, salf-lcdci~, Plate, IMo kg, ~P, Fl=t@ ,
se.Ir-seaIing(14 June ’74)
Nut, Sa2f-lm?~, Plate, TWO hiih C%P ~=~, N@iu@
Rivat .spao~, (14 June ’74)
Uut, Salf-LoaU, Plate, 2M0 ti6, LOW iie~bt,
Countarbored,160 kai, Q5c0F, 6000F* (IM, *74)
kiut,2alf-LOOkiug,Plate, Catelag, LoW Neight,
Countarborexl,160 kai, 4500F,,8000Pn (@t.. “74)
Nut, 2elf-Looking,Plate, Corner, Law Reight, C#auntarbored,
16o kai. 4500F. 8000F* (Oct., 174)
Nut, *i f-kOtiOg, Plate, Two Ug, Law Naisht,
Camterbored, Floating, 160 kai, 4500CF, and 6000F@ (Oct..,
*74)

.. ., ...

..
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MIL-STD-1515A
REQb~mN7 204
12 July 1976

NAs 1774

NAs 1775

WS i776

MS 1777

ULs 1776
...

tL4s1779

N.4S17b0

NAS 1781

NAS 1782

HAS 1783

-. HAS 1784

NAs 1189

NM 3350

SUPERSEDES
REQUIH~NT II-4
9 January 1976

Nut, Self-Locking,Plats, One Lug, Law Height,
tiunterboreai,Floating, 160 ksi, 4500f and bOOOF* (Ott 174)
Nut , Self-Locking,Plate, Two Lug, law Height,
Counterborad,Rsducsd Rivet SpaciW, 160 ksi, 4500F, bOOON
(Oct.’74)
Nut, Self-LockLug,Plats, One lag, Low height,
Caunterbored,Reduced Rivet SDacinu, 160 ksi. 4500F. 6000V
(Ott “741

-.

Nut, Self-Locking,Plats, Corner, Low Height, Ccwnterborad,
Rcducd Rivet SDacinu. 160 hi. 4X10F. &OOF* (@t ’74)
Nut, Sslf-L@kl&, Piits, Cue iug, Low Height,
Counterbored,Side by Side, 160 ksl, 4500F, 8000F* (@t
’74)
Nut,..%lf-ko~, Plate, Iwo Lag,’bw He@ht; “.
Counterborai,Floating, Reduced Rivet Spacing, 160 ksi,
Q~OF. &IJO~ (@t 174)
Nut, self-Lcckirg,Piaie, Two Lug, bw Height, 100°
Canit.e.rsunk160 ksi, 4500F, GOOOF (Oot 174)
hut, self-Lc@king,Plats, @ “Lug,by Height, 100°
tiuntersunk, la ksi, 4500F,. &O~ (Ott ’74)
Nut, SelF-Lcnking,-Plata,Carnsr,@w. He@ht”, 100°
~~t,ars~k, 160 kgi, 4~OF, ~oOp (~t ,74)
Nut Aasenhl.y,Salf-Lmkirg, ”Ga@ Cbsnn”d,Low Height,
~~te.rbOr@, 160 kgi, 25@~, IJ500F, ~IJOpS (~t’ ,74)
N“t #.ssmbly,Self-Lcckiiig,Gti C,h@d, kw ~ei.Sti;
Gxntsrsunk, 160 ksi, 250~F, 45Q,QF,~00~ (Oat ’74)
Nut, Sslf-Lccking,Plats;Side by’Side;’Floating;Law
height, Redwsd Rivet S’oing, C Sored, 160 ksi, 4500F,
&oOF

Nuts, Self-.bcld.ng,4500F, High Qalitfl (Rev. 1)

.-?,.,,-....

%0 AOoeptanaeNOtioe.

3. ~. fiat-+ab W category I
establishedby this requirementshsl.1conform to the dceunsntsspocifisd in 2.

4. ~. Faatenarain tbs oategnryefiblhbed by
tbie mquirammt shall be subjact to ths followingdesign and usage
limitation:

.s. At jdnts in oontrol aystamsat .aingleattaobmantior ub.sre,10ssof ths
bnlt wuld affsot aafsty or flight unleaa tba thiwdad. psrte”are held by a
pbaitivelonklng device tit rs=luirs.aabasringor ruptureof ❑atariala before
torsionslloads would ralisve the Mtisl c.treaae,sof the aaa$mbly.

b. @ any sxternal.lythrasdad part that .9srvesas an axis of rotation for
smtbsr part unless thsre are m Pssible toraioml lbade wbioh osn be appliad
ta aither tlw externally or Internallytbraaded part in s!mh a mnn~ as to
raliaveths tiitial atres~s of tha assrmbly, or unless the thrsadsd parta are
bsld by a positivelocking dswi.cetit requires shearingor rupt~e of ❑aterial
bafore torsionalloads would ralieve the initial strassasof the assembly.
&ample: Fulleys,cranks.,lsvsrs, linkages,hinge pins, and cam followers,

204.4
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SUFSRiEtES
REQUIR2MSNT11-4
9 January 1976

c. With bolts or screws
nut, bolt‘or screw could

MIL-STD-1515A
REOUIRDiENT204
12“July1978

cm jet engine aircraft in l.xations where the loose
fall m’ be dram into the engine air intake duct.

d. With bolts, screm , or studs to attach access ~nels, doors or tn assamble
MY P_tS t~t are 19utinelY disasscmblad prior to or after each flight.

e. Oolts, studs, or scre~ mmt extend through the self-lc.ckin~nut for a
length equivalentof two threaded pitches. This length includes the chamfer.

f. Sslf-lncklng nuts ~ich are attached b the structureshall be attached in

a P@SitiVe m.mn~ @ eliminate the pessibllityof their rotationor
misali@nent when tightening is to be accanplished by rotating the bolts or
screws. The manner of attachment shall permit removal without injury to the
struatureand permit replacczmnt of tha nubs. When prajaation spot-weldingis
used for attaching plate nuts, control sbsll be !nai.ntslnwlin omiar thst
refnowl,by drilling out the welds, permits replaoemnt with drilled plate
nuts.

.s. %lf-locking nuts that have been reworked or repreces.sadshall net be used
by contractorsor field maintenance perannne.1of the services.

h. IXIMiu!aplated self-locklng nuts ahsll not be used in oontaot with titanium
ard titamiunalloy holta, seraws or studs and in applicationwhare the
opsratlng temperaturesexceed 450QF.

i. SilveF plated salf-l@king nuts &all rmt be used fi contact with titanium
ani titanium allay bolts, straws or studs @ applicationwhere the oparating
temperaturesexoeed 6000F.

j. 2J,2verplatad self-looklng nuts shsll mt be used with atlvar p2ated bolts.

5. call Cl&. Fastanars lm the category
establishedby this requlrament shsll be aalaoted frcm and spacifled by psrt
numbers listed in Seotion 2.

a. The ultlmata atresa alaasifloation (ksi) of nuts .liatedoorrespouiaWIth
tha ultimata atreagth level of the’mating exteraelly threaded fastaner. The
ultimatastress clasaiflcation Of I@.S li8td 1S a guide, W g=WfIllY
cbtaln~ when taeted with be2ta havimg a miaimum @mail@ strength graatar than
the rated temile atrangth of tha nut. cO~tit. 8P.30ifi0adards rOr titimat.e
tansilevaluas and de~lls.

b. Where pxsible and practicable,mating Wts (except where flush head bolts
or a!mher nuts are used) sinuld have similar externalwrenching ConfIgurationa.

c. khen outSasaing cbaracteristicaare a requiqenant,refer to Requirements
102 and 103 and Marshall Space Flight Center d.xumant lC+190001.

204.5
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I MIL-STD-1515A SUPERSEDES
maum+mfr 204 REQuIREMENT11-4

I
12 July 1978 9 January 1976

I
d. Cadmiut+plated nuts shall not be used in space vehicle cunponents or

syst.sxos. Nuts twt are lubricated with dry film lubricants may be used in

s~ce applications provided the lubricant &s been approved as meeting the
outgassi% requirements.

... ... .
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UPERSESES MIL-3TD-1515A

REQUIREMENTII-4 REQUIRt?W.NT204
9 JanlrlrY1976 12 July 1978

TABIJI204-I. Aid i. the s 1~e

ultimate
Tensile
stre.?a,
kd

55

55

110 “-

110

29

55

55

55

110

110

6.3

60

30

60

64

60

60

60-

123

123

125

125

1Z5

Lr.wiq
wmt.er

IS-315

w 16

AN31s

6E315

m20

6R32a

ma

Wlo

6II31O

6s310

“!621244

55?12W

KS21063

Jts?lM!

IE?1OS3

Is?lwi

m212a5

K321M3

6E?1044

IS?1OW

IC5?I045

-1045

TemPcr-
.ture
u- Caating

ErOc-ent tiomp, or
Spedrkatia!l l!.ata-ial Platins P,r)wMka

FF-lL636 Almlllu$ 250 Ancdiwd

PP-S-636 Steal 850 Cadml.

FP-S-836 sbml W3 Ca4mi.

PP-E-W au?s 450 Passivatti

W-M-636 Ulmirlm 230 Auc.llzed

PHI-w - WI Ca6mk

W-M-636 mm *5O Paas.l**tti

PP-n-e.36 Alullnlm 25a kmdizcd

FT-61-636 SbcIl 450 @dmlm

PQ-U-Q6 Cns9 m Passlvated

PHi-s36

m-u-w

lulA+5027

?ubI-23021

labw2r

Hm4-250zl

611bs-23021

laL-a21

mL-s-25027

K2b5-23021

KrL-6!-m21

mL-11-z5027

HIbR-zim7

St601 450

AZ86CSE9 430

Alm2nl- 230

619&— 230

- 2s0

- 230

sad 450

.?ted w

A2e6COSS ~’.

Staal 230

CRSs 230

steal !50

CUES 859

204.7

Indlsed

6mdixa6””

--

. Pulalnted

@d8ilm

Cafmim
..

,Ulwer

Ca6mllm

Pa.wLvabd

Cadmlm

Paslivatd

,.. . .....
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MIL-STD-1515A
REGuIR~~ 204
12 July 1978

TABLE

ultimate
Tar.lme
m-a- ,
Ml

125

125

125 .

160

ma

18.3

220.
~...

a

260.

35

w

95

la

60

641-

**MILW
muxber

&210t6

us 1291

IE21042

MS?1133

m14156

E21084

H914164

Supersedes ,
REQUIRWSNI 11.4 ,
9 January 1976

204-I- ~ ~nti.ued

Teqm.
atul-e
l.2mita-

ROclutanent t10.,
spaoiricatial natal-id %

m&u-7a73 Csss 1200

IUL-M-2502’I A 286Cm a50/8W

m2a+?3027 steel 850

MlbI-8985 Staal 450

tm._s-4945 - %0

Ub16-w22 Staal +50

t41bla-6922 Stael U50

tB14164 lmAw9z2 S4ael 450

)K21085 lol.-B-B9s4 SLw2 ‘ 450

IS178Z6 lm.-s-z5oz’l steel 230

IE1*W5 la2A43021 M 430

1611823 lm.-9-z3oz7 Stae.1 aio

m14m4 ImAi-am steel am ‘,

Cu.stins
.

P1.tlm4 n5arka

silver

silver

m7mlm/
surer

caddt-

-m

w. wine Lmiv.

tiilm SpM.lmOrlTd

Q.dmilm w“m LA.
W8al

M.

-. S@im m-iv.

m14146 IU2.-B-45OZI M 430
..

~

.:. -.;., ..,.,

204.6

I
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SIJI%’KSEDES
REQUIRHENT H-q
9 January 1976

TABIX

ultimate

MIL-STD-1515A
HEWIR!J4M+T204
12 July 1978 s

204-1. ~ ~ntin”ed

TuuP,-
,ture
Ltmlta-

Frocllrea.nt tlclll,
Speciflcatio” material %’

COatlng
or

Plsttng

&;::,:,:

,:./..,.:..,..,...

.Stresa, Dr.winL7
kai umber

fubn-7a73

mLs-230a

CS2S

steel

silver

C%d511m

125 IS20501

!S21047

2 LUS

125 m

w

800

w

K50

am

@50

150

&o

450

““w

800

*5O

Uo””

800
,.

MO ‘

W.O

2 Lus,
l-n.Height

I
I

. . .

123 KS?10U Pe.advatedl
m3F2.lm

silver

CRS2 2 Lw,
mu Uel.gbt

Ks?looa m.-u-2502l 2 Lw,
Lml wa3@t

Ki210e9 2 Lug,
Catmtermmk

12s HIL-R-2S027 steel

Pc.lJ8tratd/
my ,P13M

silver

2 Lw,
countersunk

125 MS?1054 mL-N-a027

125 HS?1G50 mbs-25021 2 m,
Cau9tenmnk

125

125

HS21051

tmlo%!

tubR-25021 steal

Znss

Css3

Stael

Ws9

m

Steez

Csss

2sss.

steal

CPSS

c-hi. 1 Lu5,
law tlaig,ht

laL-N-25027 Pe.a.5Wmted/
Kr3rum

S2.trer

1 lug,
lawE.tght

125 =1052

KS?1053

RS?1054

#E?1054

ns?1255

la?1056

It%?lm

m21c57

MS21056

!521058

nIL-n-z5021

NIIAI-Z5027

Un-u-?snzl

1m.,
I#umight

123

125

125

125

12s

125.

125

125

Ccdmilm

Paa.5intiil
Q-y?ih

Silnr .,

1 M,
mulltermnk

m.4-25027

Nt2.-s+m?r

Im-s-25027

IUL-B25021

1 M,
UJulltammlk

Carrier,
- E4?Jat

CarDsr,
Lawtzefgbt

Cw’mr.
- BdPat

PsL38intedl
DryPi3a

Lbmer,
Cauntermd

ImA45ml

nuA!-25021

Cadmlm

Silver COnmr,
C-nlntei-sunk 1
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MIL-STD-1515A
REQUIHtMEMr204
12July 1978

SUPERSEOSS
REGUIREMSNTII-4
9 Jfin~Cy 1976

TABLE

Drawlns
N-et’

!L$?1059

Ks2v%o

Ks?lchsa

eltil

=1062

m 1062

IE21063

m 10s4

PS21065

ICWC+5

204-1. ~ cOntin@

TempeY-
.ture
l.lmit8- COatlrw

Plvc-llt ciao, or
Sp.llmcatlon M?.terlal * matins

~ Gmtl.ued

mtbate
Tensu.
Sri-es,,
ksL- R-

2 L16,P30atins

2 LWs,P1’aatlns

2 us, Pleating

1 L18,-tins

1 Lu2,Plcdlns

1 Lus,Flat*

Alu13mm
alr.wm3

Csssmwml

Cs2suazuel

CR2smuaml

u~
ammnal,Mmtermmk

CFm Qmnral,
mantanwik

CFSSUmrawl,
mulltarmmk

Csss Gmmwl,
mlmt4Mmk

2 ** m?-

2 Lu3,muwd

2 34, Mined
~.

1 14, Wduad

!aLs-zsozl

MUAW25027

steel U50125

125 C2W2 &50

.
125

125

I%ssm&@-23027

la2.-B+!so2I

IuL-azl

&lo

steal 450

450

000

250

450

850

&o

ass123

12s

123

lm.-s-z3ozl

19L-2W30Z7

CPxs

St5d

Stc.al12s

125

nn4J-m27

!aL-B-3oa am
Or’JFum

silver

MUI

C&ir.lm

PdntOo/
m-

Sllva?

—

Puminteal
,Ib7?lh

“her

123

123

ImA+30zl

lm.-&25oz7

CEzs

Stael

I?$2106T

=10s3

KS?1068

2ciwM9

IS2107O

12S!lo’lo

Ifmm

m?lolz

KS21Uf3

1Z5 m3A-ism., steel w

450Cms

123 IUL-B-30ZI

HR-S-Z50Z7

ZaI.-a=sozl

IaL-s-am

ImA-isOzl

lm.-E&3o2l

m3.-s4so2l

mm

steel

800

830

4s0

123

125 Q29

1s 50

m

Pm.laiTatad/
Ryml#.

23.3-123

125 StaOl %50

204.10
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SUPWSEOSS MIL-STD-1515A
REQUIREMENT11-4 : REQUIREIW6T204
9 JafILGIrY1976 12 July 1978 -

TAB= 204-I. ~ cOntinued

Ultbr.c.
Tenalle
Stress,
ksi

12s

123...

la

m

X23

125

m

125

V25

123

123

125

tss

123

W5

125

125

125

matting
Smtwl.

I2S21OTQ

S?1OTQ

=1075

=1u76

!s21076

ILQ1077

Kizlm

I=21079

22221OM

mlo61

m?loss

2E21ca6

x%?lm

m21sa7

MS 1473

S6s1*3

S2sI!T4

us 141*

2ss56

282%

Temper.
fltuiw
umita- Caating

F1-oc-nt cl... Or
Spedclostim mterial % Platins

~ 2.mtlnUd

KU4-25027

IU2AI-ZSO.?7

mL-s-2502f

HIL-s-2502r

IuM-qzf

KIbssr

Iul.-w-aa

mL-2-s30sl

2MA-23021

2ab2-3i21

Rrbs-250sl

Mm.-s-sssr

2mA-2502r

H2L-s-s3021

mA-230zr

m.-&s5o2l

lol.-R-25o2l

HU-E-2S02?

mm

cm

Cms

steal

steel

steal

C2Ps

am

StOd

mzs

e50

600

450

450

SOo

250

250

2sa

2s0

29

250

W

Wio

em”

22

450

*

WI”.

AllninlJ3 2s0

M S50

Paaaivawdl
h-yFib

sura-

m-yPlb

SUmer

caalui

Ca6mhn

2adai.

CdMl.

CadIi.

maasntedl
mm

Sunr

sum

S.unr

6n0.llmd

C8.2riium

m-aer,Edwod
Smolns

Sca7ier, Rdmed
.sP=ins

2 l-s.~-wa
SedUcndSraOins

2 Lug.n-tins
Uedctwds-

2 *, P10stin2
SedrlwdSp9atq

urmi znmrt,
2-

ual-B9tUM4
Irlcart,2M

IirlctlInsart,

#ylOIIIns&t,
11.W

IwlonInsOrt,
Cu’ner

Mylom2mslmt,
12.5s,mt242,

~w
~ SPMlmJ

Side-bbti
s0dmadsD8n4

~
s@dmoad~

selfS@.@

m~.

W? Sealins

m~

S@lt *Q

Sl@t Ar@a

:.=, , ,.

.:,..::.:.:;::,:,::,,

204.11
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lt3L-STD-l515A SUPERSEDES
REQUlRi24SMT204 REQUIRi24ENT11-4
12 July 197!3 9 January 1976

TAB~ 204-1. ~ ~.t~nued

ultimate
Tensile
m-earl, mating
kz.i 1-

160

160

160

164

w

160

160

160

m

160

16a

16a

m

lw

w

w

160

MO

16o

S&3mo

36.9ml

6u m2

w m2”

23sm3

2iS1773

us mh

m mti

36sm3

u ms

us m6

368W76

16ann

Usnn

.3um8

362ma

Slsms

T5.p”-
*21re
Llm12a- Omtlns

P1-Ocurement ti:;, u’
Smolficnt10. l!aterid Plat&2

~ C’antid

MM 3350

Krldl-mzr

122H-&321

w 3330

MS 330

la2.-R-zs02l

- 33W

laL-E-2W27

w 3350

t2n-6-2sa37

- 33s0

161L-3-23021

3=3330

GiGSlx?l

3AS3330

mkM-2302r

IAs3330

61n-R-a27

WAS3350

seal

CsEs

Cse9

Steal

steel

Cs2s

steel

C+i23

StOd

*5O

600

Soo

Ml

450

8W

m

800

.600

450

600

450

w

S50

600

w

SW

450

Si2we.r

S31ver

Cmimi.

Cahitu

S22wr

-i.

S1.2Wr

cadilm

Sunr

-h

silver

.9&r

Q&lln

B-*3

2 Lu2,m.
se-t

2 I.Us,I&d
aeisbt

12.4s,law
Bel@t

.ial-ner.
l-c-Hei.sbt

llms,-
Se@t

career,
LouEelsht

2 I.us,Floitllls

2 U3, Float2n3

1 Lus, ?lOatills

1Ix, Floatlms

2 Las,Rdtnul
Sr=.w

2 lug,hdvaed

1 LES,Reduo06
~

1 LU3,Bad&
~’

-, Sdvaed
~

CU?llw,Se8uoed
~.

1 m,
Side-b,-side
Sedwad2QaQilt3

1 Ll!S,
S2dti,-side
BedUac4SDwaiw

2 I.Us,m?atlrls,
ReduaedSr=iaiw

~.::,?$.,,,<::,,
.. ..

204.12
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tiIL-STD-l515A
REQUIREWNT 204
12 July 1978

TABLE 204-I.

01: hate
lelMlla
stress, Urr,u-lns
ksi Umber

160

I 160

160

160
3330

160

160

I 160

16o

lM

!
160

%4

160

S60

I
W“

160

B+$17’79

: 61A21760

Ills1164

MM ml

Us ml

Uu vu

nAs17s2

UM 1T83

MU 1783

EM nw

us Im

MS W6Q

SA6 m!

us n63

Usnm

SUPERSW2S
REW1REM2NT 11-4
9 Janusry 1976

~ ~ntinued

Temper-.
ature
umita- COatills

R-Oe-ut Cmm , or
specirlcatim l!aterial ‘% Flatins

~ Co.tinti

6aL-u-2s027

U6S3330

IuL-I@Ozl

tus
030

nu-M-2302r

61A93330

Iin-11-sWzl

ax+33sof

SA233s0/
14tL-s-230z7

IaI.-m+5027

S2s3330/
6UL-I-23027

SA33350/
laL-r-s3021

-s-2s027

KAs3350

m-s+.sozl

Cn2s

steel

CadmmE

G2L$

Zt41el

Cse9

Stnalf

2t,mal/cns3

Csss

Ztaal/utss

Ce29

SuaI

Cms.

800 S1l.er

w C&lmilm

800 silver

ILas,m newt

w

600

600

w

600

silver

surer

Cadmid

G7Jwm

Cc.dlr.id
0r7rib

%%?!
~
Lk7rum

“sun?

-W
m-yrisq

sum

2 Llls,Float*,
ReducedSc.aoicl.z

2 Lug,Lowtkligm
COunterslmk.

2 lx%,LawIws.ot
Camlcareuak

&Iuflt8i-mulk

1 Lug,Lawlidsht
Cmmtermnt

Caner,
lauBai@t
camtarfamk

caner,
h SOisht,
Camtarmllk

u~
aMrm41,
CaUL?rbom

mm mamm,
Cculltertmra

Csss~,
SmOtal’bnm

u- aarmal
Ca.lisersmlk

C32Saumml.
Camtermmk

am ammml.
cmnc81-Bti

Sl&-W-Side,
F10.itIrg

SedtmedSraalra

204.13
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I

SUPERStiDES
Rt?aulatilim11-u
9 January 1976

TABLE

Ultlmate
Tensile
St..,., Drawlns
ksl Ulu.b.x

2C4-1.

MIL-STD-1515A
REQUIREMENT20U
12 July 1978

T- De.-
.ture
L.lmlta- Coatina

Procurement tlo., or
SpeOificatim mtm-ial % Pl?.tins Ranarks

St.xll &50 Cdmiuu160 MI.-U-2SO37 U= withMM 518
retainer.We
.1.motapp-wed
ror.gm811nlwe. ,:.,........

MM 577

, .:-.

wasbllrdriwlt6033-Io
Ulm.lraml

1180or
1110steel

Q30CBS3

6037steel

w>m”
u-

11A8m
1110steel

W Cm?S

4037Steel

6033-14

645 UL31329 U.nn

w

640

43a

250

W

EQO

*3O

Ca4miln

P&lvsted

90

123

us qa

UIS1333

km.

mm

lAO

45

RkS132P

IUS1334

90 llIS1330

125

160

w

nu 133Q

m 133A

=?l13n 293

115

m

100

mzmo

tc=’llw

m27130

I1OAm.
1110StOBl

430C17Ks

FirMe.”.

...

w

230

P-dnt-i

, 204.14
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SUPHISEDM
REQUIHWiIT 11-5
9 Janwwy 1976

MIL=TD-151 5A
REQUIREMENT205
12 July 1976

1.

2.

INSSRTS, SCREW TNNEAD

Puroose. This requiremente~tablishes engineeringcriteria and
requirementsfor use and selection of screw thread inserts.

ble to fl~.

uIL-s-S879

MIL-I-4593Z/l
HIL-I-4593Z/2

....

nIL-I-45934/1

t’tIL-I-4593U/2

hIL-I-4593U/3

1.!s21209

MS51830
NS51631
HS51832

MS51990
nssl991
NS51993

,NS51997
NS122076thro~h
MS122275
I!S12U651thmqh
NS124850

Screw Threads, Gmtrolled Radius Root with IncreasedNinor
Diameter,General SpecificationFor
Insart, .?crewThread, lhin hall, Locked In
Insert, Seraw Thre.sd,Thin wall, Lcekad In, Nonmetallic
lmcldns F.kment (-600F to +251J0F)
Ins,art,Seraw Thread, KeyriIw Leaked, Self-Leakingand
Nmself--king, 125 ksi Ftu
Insert, Screw Thread, Keyring Locked, Self-Laoking all
Nonself-laaldng,180 kai Ft”
Insert, Screw Thread, Keyr~ Lccked, Salf-Looking ard
Nonself-LotIdng, 22o ksi F*,,
Imwt. screw Thread,
Nelicti CO!l, CR=
Insart, “Screwlhread,
Insert, Screw Thread,
Insert, Skx-ewThread,
Duty
Riig, Look, Sarr?ted
Insert, Screw Thread,
Insert, Sorew T&.ead,
IiighStrength

Cea.r;; and Fine, SOraw-Lcakimg,

Locked ID, Key Locked, Regular Suty
Lackea In, Key Lcaked, Heavy Outy
lacked XII,Key lad-sad,E2ttra-Iieavy

Locked Jm, R@ bekad , Sarrated
Leaked ln, Ring Lockad, Serrated,

RI-W, Lack, Serrated - High Strength

Insert, CR2S 13alinalCoil, Ccmraa lhread

Ineart, CRES Halieal Coil, F~e lhraad

3. !a&wkwn.

3.1 ~. .?eleationof tiserts shall be made’.from
part numbar aimun on tba followingMilitary stamiards:

MS21209
NS122076throwh KS122275
tiS124651tbmu@ t4S12UB50

205.1
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MIL-STD-1515A SUPERSEDES

1,

I
I

,,, ,,

. . .

... . .

REQUIRIXEW 205 REQUIRE?IENTII-5
12 July 1978 9 January 1976

3.2 ~. .%lection of in3ert3 shall be ❑ade from PIrt
numbers shown on the followingIiilltaryspecificationsand standards:

tiIL-IA5932/l tLS51830
MIL-I-45932/2 IIS51831
MIL-I-U5934/l Iis51832
Mi.-I-45934/2 MS51990
t41L-IA5934/3 HS51991

HS.51993
1.LS51997 ,

4. ~. Tbe following mquirctnentsshall apply:.,..

a.” Insure that the internal threads of the assenbled insert will ancept per-
externallythreaded to MIL-S-8879.

b. Oesign shall nnnsider sufficientedge distance to pamoit drilling and
tappins for the nezt larger size tis~t.

5. ~. For “aerospacevehi61esi screw thread inserts
shall be restrictedta those referemwd in this dccument acd shill be subjent
b the followinglimitations: ..

a. 3n the ddgn’ selectionof inserts, considerationshall be glvkn t6 the
axial.Ioad-carryingcapabilitiesof the ingtalleAinsert in a gpenifio.pamnt
❑atarial.

b. Insarts@hall nnt be @.ed in critioal applications“ititImutprior approval
of the prncurimgactivity.

“C.’lI153rtsshall be installed in a manner to eliminatathair rotational
displacementwhan installingor removing the externallythreaded Part.

d. Self-lnckinginserts nhall mt be used as follows:

(1) At joints in control eya-, at ainsle at~tine.nts,‘orwhere 1098 Of t~

.. ... . ..

bnlt uauid affect safety of-iligbi.

(2) On any axt.ernallythreaded prt that serves as an axis of rntatlon for
amtber part unless tbe externallythredai part is held by a pnaitive leek@
davine tbt requires abearing or rupture of material before torsionallnada
would be applied to the externallythreaded part in suah a manner aa to ralieve
the tiitial stress of the assembly.

(3) At any eingle bait.edstructuraljoint which serves as a primary load path,
the failureof which wnuld euiangar the safety of Persbnnelo; would render tlm
e@W=t iDOPWatlVe or cause ite deatruntion. . .

(O) Ubem the prevailinglinking torque falls below the ❑inimum sp~ifiad in
the respectiveperformancespe0ificati0n9.

(5) Fasteners.sd in comjumtion with self-lcckingbserts shall be seleatei
and l~ated by design m provide full thread pitches that engage the ocaupleti

insert lccking device @ insure the requiredassembly strength.

205.2
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SUPERSEL’ES J+lL-STD-1515A
REQUIRDiSNTII-5 : REQIJ1RB4ENT205

9 January 1976 12 July 1978

e. Silver-platedinserts shall mt be wed In titanium housings or in
COII.jWWtlOn with titanium bolts or screws.

. ..-

.. p:.-::.:.:

- .

..

. .

205.3
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MI& STO-1515A
12 July 1978

. . ..

.?.!,:;:*.%,.,...

ELANK PAGE

I

I
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SUPERSEDES
REQUIREHSNTII-8
15 Awust 1973

SPACERS, SUSHINGS, AND

1. B2S.@a2. This requirement shall establish
requirementsfor the use of spacers, bushings,
fasteningsystems.

2. J@vznent.saDDlicable to Reaulrement 2QQ.

MILSTO-1515A
REQUIREMENT2D8
12 July 1978

sLEF/SS

engineeringcriteria and
and sleeves in mechanical

NAS h2 Spacers rivet (14 June,174)
NAS *3 Spacers, Screw and Bolt (14 June 174)
NAS 75 Bushins, Plain, PressFit (14 June ’74)
NAS 76. Bushins plain, Press-fit, Sronze (14 June ’74)
NAS 77 Terminal, Cb~n TO Cable (For Suasiw)
NAS 5~ Bushing-plain,Press-Pit, Undersize In@de D@meter (1! ,J~e

174)
NAS 538 6ushing, Flanged, Press-Pit, Undersize Inside Diameter (14 June

*74)
NAS 1056 Spacer, Sleeve-Rivet,Iiigh-Temperature,Nonmagnetic (14 June

I
‘7U)

NAS 1057 Spaoer, sleeve-screw and Mlt, Nigh-Temperature,Nonmagnetic (lU
June *74)

.

I 3. Definitions

3.1 M

I 3.1.1 akaw. da tg. An item having a eolid (unlaminated)cross section of
any shape, iooludlns round, and designed to.maintain a predetermineddistance
between assembled parts. (Also see Requirement210.)

3.1.2 &acer. _ . A tubular-shapeditem with a round or heX~on
peripheralshape having two flat bearing surfaces perpendicularto the axis of
the centrallylocated hole and designed to maintain a predetermineddistance
betweenassembled parts.

3.1.3 ~temed (al.?&J&. A rigid, cylindrical item having one or more
internalcouaterboresand internal steps on either or both aides. It 18 ysad
in mecluuLcal,electrical, or optiaal devises to maintain a predet.eimined
distancebetween assembled parts.

3.1.4 ~. Esseatlally a sleeve spaaer except that the diameter of
the mntrally loaated lmle exoeeds 75 pement of the outside diameter and the
tbiokneas is less than 25 pement of the outside diimeter.

,.* .,,.:.,.,...,

..

..

208.1
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NIL-STO-15154,
RD2UIREt4ENT208
12 July 1978

TABLE 208-1. m li ationa for 3~cera.c

SUPERSEDES
RD2UIREMENT11-8
15 AWust 1973

Nominal

Part
rype of Spacer Number

Type of Diameter,
Material Code Fastener inch

Rivet NAS U2 2024-T3/T4 DD Rivet
4130

3/32
HT thro~h

n

______ 863o HT 3/8

NAS 1056 CRES 303A c
—— ____ CRES A-286 E
.... INCONEL X

rklt NAS 43 2D24-T3/T4
4130 through

m ‘As1057 =:%6 E “:” ’00
IN03NEL X

NOTE: Ose for spaoing sheets, ul.rabundle clans,etcetera:’ DO”not use NAS 43
or NM 1057 for pulley guards.

TAFLE 208-11. 4~a .... ... ... .

.’. .

Part
Nan.lnal

Typ of Diameter
rypaor aushing Nunber Material” Code Wtener inch

?lain,Press Fit NAS 75 U130 None Bolt #lo
863o None tbrougb

~, ::7 :?. : ,:

8630 None
Aluml.niun B
SrOnze

Flanged, NAS 77 4130 None. rnlt #lo
Frese Fit 863o the tbrougb

Alumlnim ,.! ..

l==

1-1/4
BrOnza

-----

NAS 538 4130 Norie
----- 8630 None

Alu!ldnim B
Eironze

,2..+ 7..; ,

,,,:,~..:.~.:...,.::

. . . . . .

NOTE: These bushings are intended for raaming after installation.

208.2
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SUPERSEDES KIL-STD-1515A
REIIUIREM2NTII-8 REQuIREMENT208
15 Au@.9t 1973

“, 12 Jtiy 1978

3-2 E@.!ass

3.2.1 JILIE . A replaceable part, cylindrical in shape, hollow, and
designed primarilyh be inserted in a hole .toreduce the effective inside
diameter of the hole snd to protect the body structureabout the hole frc+n

dsmsge.

3.2.2 An item of metal or insulating
msterisl having a smooth exterior to prevent damage to the insulation of the
wire or cable passing through a panel(a).

3.3 +wQa

3.3.1 ~~e. fZZS@iIE2C. A tubular-shaded, m’tbrsadedItsm with or Without a
flange at ona end snd deai.gmsdprimarily b be inserted in a fastener bole to
raduce the effeetive Anside dismeter of the hole snd to proteot the bedy
struotureabout the hole fra damsge corrosion. ltielensth must axeaed 25
peresnt of the outside dismeter. till thiclmess is .015 inch or lean,
noms.lly mnnins .006 inch to .009 inch.

3.3.2 ~. A trumatad cone-ahspedmetal itsm,
tapsrsd through its entira length, with a centrally locatad bola. It ❑ay be
split longitudinallythreugh tie wall psralled to its axle. It IS designad
priIuarilYto be insartad in a hole to rsdw?e tbe effeative inside dismetsr of
the hola snd to pretaot the body structurs abeut the hole fran damsge and
mmaion. llialength must exoead 25 par~ent Of the ~taide ~~ter. ml
thioknesg iS .015 II@ er les, nonnslly runnlns .006 lncb h .009 inch.

4. ~. Tsbles 208-I snd 208-11 tiesent applications for apaoera
awl buahingg.

,.
,,

I

,,

208.3

Downloaded from http://www.everyspec.com



I MIL-sm-1515A
12 July 1978

. ..-

-.

; ,.,,,,,:,., .

,.. .

ELANK PAGE

. .

208.4

Downloaded from http://www.everyspec.com



SUPERSEDES MIL-STD-1515A
REQuIHDISNTII-9 REQUIREMENT209
15 August 1973 .. 12 July 1978

HASNERS

1. ~. This requirement shall establish engineeri~ criteria ad
requirementsfor the cse of hashers in mechanical fasteningsystems.

2. e to Requirement .2Q9.

AN%O Washer, Flat
AN961 Washer, Flat, Electrical
AN970 Washer, Flat, For Wocd
AN975 Washer, Taper-Pin
AND10476 ‘“ Maaher, Limitationsdn Usage of Leek
HS15795. Hashar, Flat, Metal, Round, Ganeral Purpose (In/urn)
RS1SQ70 Washer, Key Retaining, L?allcnd Rcller Bearing, Regular

Series
HS21299 Washer, Ccmtersunk cnd Plain, For Use With Eolts and Wuts

Up b d Including 260 kai Ft”
!5S21183 Washer, Flat-Round, Steel, CadmicmPlated, Ganera.1Fw’pcae
NM 460 kasher, Tab-TypesNAs549 Washer, Nonmetallic, Insulating,Slactricala
MS 620 Fastener, Titanicm Alloy Prccureah?ntSpecification
NAs 1197 Waaher, 5052 Alcmincm Alloy
NAS 1252 Washer, 7075 Altmdnun Alloy, FlatNAs1515 Waahers, Plastio and Synthatic RubbarE
w 1587 Washars, Plain and Countersunk, 1200°F .

3. lkuaMQo

3.1 ~

3.1.1 ~. A solid, flat, cticular item having two smccth
parallelbearing surfaces and a single hnle whioh is cantrallylccated.

3.1.2 ~. A solid, flat, circular itz$m~v~ twc
smccth parallelbearing aarfacea cud a hcle which 18 centrallylccated. DCe Or
both baaring surfaces cre b~ken by a counterbore, counteralnk,cr similar
reaess.

3.2 ~. see 4.2.

3-2.1 ~. A ctiti~ iti @th a
cant.rallylocatad hale. Its edges and two bearing surfaces are so desigcd
that applied pressure br~s into play tha spring teneionand frictional
lwking prinniple which realsta tka tatxlencytnward tiunlng.

3.2.2 ~. A aircular item with e centrclly.lccatedhnle.
Ite twn parcllal bearing surfaces are divided clo~ the radius leavitiga
fiascre aoreas tha rim frcm tha cuter ci.rccmferanceto tba washer bole. lhe
fissureis navar as large as the washer hcle diameter.

. . . . .

●noacceptance cotice

209.1
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MIL-STD-1515A SUPERSEDES
WQUIREWN7 209 , REQuIRLXENTII-9
12 July 1976 15 August 1973

3.3 hasher. special DUrnose.

3.3.1 . A circular item with a
centrallylocated hole. One beariog surface is smooth d flat. The other
bearingsurface is smooth and raised (convex) or recessed (con-cave)to form a
curved or sphericalcontour. One of each typa 1s usad together ta achieve a
9elf-allgnlng function.

3-3-2 ~. A circular item havtig two parallel bearing
surfaces. The outside ard Anside edges have one or more protuberances(tabs).
The edges or tabs may be prebent at any angle ta tha bearing surface. The tabs
may ~. ~itted into keyways in adjacentmaterial or bent over after application
tm Iuld or lock one or more items.

33.3 hkulmdma. A cfrcular item that is i’lush-flangeland of a
cone or disk shape with a oantrally locatad bnle.

3.3.~ ~. me ~t cOn*sta of t~
concentricsteel r-a of ract.argularcross section that are aadwiched between

.,., two clos.e-tolarance.@ain.w.asher~.~~lhe inner rihg ii higherthan the’outer
riqg so that when load is applied, the inmm ring deforms and bids the outer

...,.. !..: ,.ring thus indicatingthat the propei preload has been achlevad.“ ‘

..’

. .. . .. .. ..

. . .

4- ~. Sae,Ta~e 209-I.

4.1 .~. Used under nut to protect stirface”fire”damageand” ~
redUCe tbe atmss of tbe joint by increasing the.beiring area.; May be uaad to
mmnmdata varlatlonain grip length. Sbo#d be used to avoid al-trolytic
corrwsinnby prevantt.ngcontact of dissimilar metals. (See Re@.r.anant104)

8.2 ~. Warning: M not Me leek waahersin airframeor apace
vehloles. (Sac Requhemnt 111)

4.3 ~. See individti ~ts doounent for appiioation
data.

4.4 ~.” Cadmi-plated washer ehall mt be wed lm .sraoa
aPmtitiOm .

4.5 ~. It is standarddaaign practice to me cotntterauuk
uashera,or eountersurikbnlt heles undar hfgb-strength (160 ksl - abO’Ve)
protrudingbad belts fnr claa.rance,of tba lb?ad-to-t!bimkfflletradiua.

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

4.6 ~. Nonnetalliewashars US* h“ spene applloatinnashall
be ap~yd as meeting * appli.sableoutgassiag raquirwn~tp,.

209.2
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SUPERSEDE’S
REQU1RE2MW 11-9
15August 1973

TABLE 209-I.

MIL-STD-1515A
REQUIREMENT209
12 July 1978

I I I

mm., 10. use
Uasher

(T,IWL1,Scceqch of ?.scemer)

16+ 220- 2s0 ad

Pam ElectricalNo-truc- 180 260 higher

N!kalur Smeri.1 SearInsLack Ir,sulat10. turd k-i bi ~L

PI*1. Washer.

N@60 SlvaimlmAlloy x x

s?... x x

.... Steel x x x

azz x x x

AM61 Brass ‘x ““ x

AN970 Seed x x

2s15795 A2dmlm Alloy x x

m’”. x x“
Ni.k,dCOpp=r x x

w x .1

)621299 Steel x .1 x

2S27183 SCM2 x x

SA2549 Fiber x ‘ x
Pkml x x
Sdmine x x

m=Y x x

MS 620 Sld- Alloy x x
sm.. x 1
Sceez x x

w x x

w 1197 UumllmaU1OY x x

SAs12s2 A2mlln-A220Y x .x i

w M 15 sil2c- X x
mzbetl.Xublmr x x
S.JMm x x
Uyxon x x
timp.. x x
SQ2yl x x
m-? x x
Teflon x i.

WI 567 ax9 x x

Z.ece.sedUasbars

As 97s I Steex I
x I ! 1’ x I ~ I

HAS1ss7 IX22 x x

SF id PUQOS.T-b6!**II=c.

1619070 Steel x 1
w x x

S&x460 Steel x x

209.3
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SUPERSEDES IUL-STO-1515A
RF12uIREMENT11-10 REWIREMS?4T210
15 Au@st 1973 12 JULY 1978

SNms

1. l!JCame. l%ls requirementshall establish engineering criteria and
requirement~for the use of SJIimSin mechanical fastening .syatems.

2. bcuaents aoulicable to Reaulrement 21Q.

NIL.% 22499 shim Stock, Laminated
NAS 463 shim, .bchor Nut, Plain
NAS 500 ., Shim Anchor Nut, Countersunk
NAS 1195 Shim, !ttniatureAnchor Nut

....

3. S@inl ionst

3.1 m. A ttin flat metal or nometalllc Item of’various peripheral abapes
having a solid or lamlmated CYoss section. It is desfgned to maintain a
predetermineddistance batuaen tw auYfaces.

3.2 ~. A f’ermua or nonferrous preduot of rectangular
cross sectionthroughout. It la eemposed Of strips or sheets alt=matioN with
layers of adhesive bl.nderto forma unit structure hich can be reduced in

::).+.,:::,..

thicknessbv oaelinu off ene er mre ‘layers. It maY be .921laminated or DS@lY
solid and tirily l~ated. filllaminations must b~ of the same thiclmesa 10

I any one Mt.

,, 3.3 St@. nut data. A ferrous or nonferrous product of cross seotion to
aPProxi=te tbe appropriate plate nut shape.

4.1’~ atoc t~., Lmimated shim stack shall be in accordance with
KIL-s-2499. It is availableas .YhOuain tables 210-1 and 210-11.

Classe9: 1- .002 L@mimations
2- .003 La@mati0n8

Types: I- A31 lamimatiens
II - One-halt aelld ateck
XII - ~*fOUI%ti solid ateek

COipoaitiona: 1 - Aluml.wm Alloy ,.
2 - Braaa
3- COrrMS10M-R@.Y19tiMS Steel
4 - Carben steel

4.2 ~
.,

4.2.1 ~t Sbk of W3riousDlata.
Configurationsin acaordanoe wltb NAS 463 are available in oorrosion-resistant
steel, 5052, 2014, 2024, and 7075 alminun alloy msterials for fastener sizes
ranging frea #4 through 9/16 inch and shim tbicl.nessegtlwxn0.016 through 0.090
inch.

210.1
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MIL-sTD-1515A SUPERSEDES
KEUJIHkXtbNT210 Hl$QUIRWNT 11-10
12 July 1978 15 August 1973

.. . . . . . . . . .

t Nom&l

I

I

h

Size*

Inch

.006

.006

.010

.012,

.015

.016

.020

.021

.032

.033

.Wii

.’062

.063

.076

.080
i093
.094
..109
.121
.125
.156
.1*
.Itrl
.15Q
.233
.250
.251
.375
.376

IIU3U, dI u-L. ~on ana amensions.

Class I (.002Laminations) Class .?(.0W5 Laminations)

Type 1 Type 11 Type 111 Type 1 Type 11 Type Ill

APP1icable CcuIrxmitions

1,2,3,4
1,2,3,4
1,2,3,4
1,2,3,4
1,2,3,U
1;2,3,4
1,2,3,4
1,2,3,4
1,2,j,4
1,2,j,4
1,2,3,4
.1,2,3,4
1,2;3,4
1;2,3,4
1,2,3,4
1,2,3,4
1,2,3,h

1,2,314
1,2,3,4
1,2,3,4
.1,2,3,4
1,2,3,4

1,2,3,4
1,2,3,4
1,2,3,4
1,2,3,4

1 ● Total ttiolmesa.

.1,2
1,2
3
3
1,2
1,2

1.
1,2,3,4

1,2
1,2
1,2

1
1’. ,

1,2

1
1
1
1
1
1

1,2,3,4

1,2,3,4
1,2,3,4
1,2,3,4
1,2,3,4
1,2,3,4
1,2,3,4
1,2,3,U
1,2,3,4
1,2,3,4
1,2,3,4
1,2,3,4
1,2,3,4
1,2,3,4
1,2;3,4

1,2,3,U
1,2,3,4
1,2,3,4
1,2,3,4
1,2,3,4

1,2,3,4
1,2,3;4
1,2,3,4
1,2,3,4

1,2
1,2

1,2
1,2
1
1

1,2,3,4

1,2
1,2
1

1
1,2

1
1
1
1

.1
-

+.w.,..:sj;,:...:.:...,,.

. .

210.2
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SWLRSEDES MIL-sTfl-1515A
RECIJIHU’MTII-1O : RKQUIREF.ENT210
15 August 1973 12 July 1978

TAbLS 210-11. @teral dimenslo~.

Dimensions

kidth, Length,
inches inches Applicable Campsitions

8 2U 2
8 Qb 2,4
12 Ub 2

A20 ub 1,3,4
24 U8 J,3,4

COmpOsitions: 1 - Alwninum .4.llOy
2 - Brass
3- Cnrrosion-ResistingSteel
4 - Carbon Steel

4.2 ~

4.2.1 Wms fOr f~. .SMlm of various
configurations.in acoordame: with NAS 463 are available in corrosion-resistant
steel, SOw, 2014, 2024, and 7075 almtium allny materials for fastener sises

rW@S from #4 through 9/16 inch @ shim thicknesses from 0.016 thrnugh O.O9O
inch.

4.2.2 ~. SbIms of variotu configurationsin
aacorthmcewith NAS 500 are available in co,rrosion-resismt steel, 51J52;2014F
2%4, and 7075 alomium alloy ❑aterlala for fastener sizes rsnsing from ~b
through 1/4 inch and shim thicknesses from 0.080 through 0.125 inch.

4.2.3 ~. Shims of various
configurationsin accordancewith NAS 1195 are available in corrosion-resistant
steel, 5052, 2014, 2024, and 70?5 aluntium alloy materials for fastener aizea
r.SOSiU from #4 through 3/0 inch and ahlm tblckneises fmm 0.016 through 0.063.

..

4.3 ~
..

4.3.1 ~- Ibe lamlnated shim stook aovcred by MIIA-22499
1s intended for use la aaseablies ta provide adjuaticmtof fits and allgtment
of ccm~nent parts of the assembly by peellng off one or more lsmtiationa.
Csutinn is advised In the uae of excessive tbinkmess”;particularlyat elevatal
temperatures,bemuse of the possibility of lnsa of b~t preload.

4.3.2 ~. Generally used with nut plates ta innreaaematerial
thlobess to aocamandateexoeas grip length of bnlts. To aifoidinstallation
crrnrs when attaching a panel which in nOnually remnvad for routine
maintenance,fUIQlength of bnlt should be used. me designer❑ust, in this
caac, utl.lizethe shim h acoanmodate varying tblcknegsesof material to be
fomd im the structure surrnundlng the panel. (NOTE: NeWCr Plata nut designs
are availablelo which the’use of tbcse Shims is eliminates. This is achieved
by having gradwated countarboredeptbc in the cylindrical portionof the nUt
element. T’hlstype of nut plate provides the effeot of shimmingat less weight

:. and production installationcost.)
.,.< ..

.210.3
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klIL-sTo-1515A SUPERSEDES
RD2UIREF!F.NT210 REQUIREh2iNT11-10
12 July 1978 15 Awust 1973

Q.3.3 _@dmlmn Dla ed mat terialq. Do not use cadmim.-plated plate nut shims or
cadmium-plated carbon steel shim stock in space applications.

...

I

. .

Zlo.h
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SUPERSEDES I’41L-STD-1515A. .
RtXUlRi14KNTII-13 . RLWJIH.Wlih”l.?lj
15 August 1973 12 July 1978

1. ~. This requirenept shall establish criteria for the design

applicationOf bltid fksteners for use in aerospwe m.whaniccl structures. It
includes blind fastener systems which shall be in accordancewith documents
showilin 2. Fagteners not 1isted may be used subject to approval by the
prwuring activity.

2.

I MIL-R-t)b14
MIL-F4975

I
nIL-F-al177

I
NS20V26

I
NS20470

!“ *20bOb
MS20M5

I NS21140

FLS21141

h.S2tib94
II NS90353
I
I 1.LS90354

NIL-hOSK-5

I NAS 61i!

~.
NAs1097
S&S 1398

I
U&s1399
MS 1400

I NAS 1699

NAS 1670

I NAS 1671

I NAS 1672

I
NM ‘1673

NAS lb74
I

kAS lb75

I NAsl-ml

Rivet, Blind, Nonstructural-type (Asg)
Fastener, Blind, Nigh Strength, Full Type, Positive Nwhanical’
Lock, Corrosion and Heat Resistant Steel
Fastenerv blind, Sigh Strength, Full Type, Positive Mechanical
Lock
Ilivet,Solid, Counterstuik1000 PrecisionNeed, AlwIinum and
Alminum Alloy
Rivet, .%lid-umiversalNead, .41uminumand Aluminum Alloy
Rivet, Blind, Nonstructural,Univw?al head, ~Ssa t
Rivet, Blind, Nonstructural,1000 flush Head, Class 2
Fastener, Blind, High Strength, Pull TyLx?,Positive t’techanical
Lock, 1000 Flub Bead, Corrosion ResistantSteel; 95 ksi Fau
Fastener, Mind, klighStrength, Pull Typs, Positive Me2fIwical
Lock Protruding Neal, CorrosionIlaaiatingSteel, 95 ksi FaU
Screw, Machine, Flat Count-sunk head, 1000, Structural, Cross
Recesxd, UNC-3A and (PiF-3A
Rivet, Blind, Righ Strcr@h, Pull Type, FWIitive A’Iecbaniccl
IxJck,1000 Fluch Head, Alloy Steel, 112 kai Fsu
Rivet, Blind, Righ Strer@h, Pull Type, Positive Meobanical
Ask, Protruding Nesd, Alloy Steel, 112 Id FBU
Het.allicMatarisls ami Slencnta for Aerospace Vehicle Strwtum9
Fastener, RecarmendedShank, Sole -and*ad-ta-Shank Fillet
Rcdiua, Limits For
Rivet, Solid 1000 Flush Shear Resd, Alminum Alloy
Rivet, Blind, Pmtrudii?gHead, Lo6ked Spindle- (Rev. 3)
Rivet, Blind.100oFlush Heed, tiked Spindle* (Rev. 3)
Rivet, E12id, Self-Plugging,ikeohwioallyLooked SpiMle*
(Rev. 3) ... .. ---

Faatener, Slind, InternallyT&eaded, Rtarnal Sleeve, General
Purpose, Pmtrudi~ Ikead
Faatencr, E2fnd, 2nterna21y Thrcadad~,&tcrnxalSleeve, Ocncrc.1
FurpOac, Flush Hesd
Faatencr, Bllnd, InternallyThrcadei,..Szt.-srnalSleeve, kaish
Taperature, Pmtrudi% Head,
Fastener, Blind, Internally Tbrcaded, Bxtarmcl Sleeve, Sigh
Tapcmturc , Flucb Head,

.. ...
Faatener, Olind, Internally lhreaded, %ternal Sleeve,
Lightwci@t, Protmxiiw Mead “
Faatener, Blind, Internally Threaded, Sxternal .Sleeve,
Lightweight, Mllable Head
Fastener, Blind, Internally lhre~ed, Sxternai Sleeve
Rivet, Blind, Prwtrudfrg lied, 81echwically La?ked Spindle,
Bulbcd

,. ....

:,-’:,:$’,-..:

213.1
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“7, .-. .....“.I. -’”-,,, ml
REQUIREMENT213
12 July 197U

NAs 1739 Rivet, Slind,
Liulbed

NAs 1740 Rivet, Bllnd,
NAs 1900 Rivet, Blind,

SUPERSEOSS
REQUIREMENT11-13
15 August 1973

1000 Flush Head, MechariicallyLocked Spindle,

Self-PlugSing,HecanicallyLocked Spindle, Bulbed
General Purwse , Bulbed, Self-Pl_i~ .

MechanicallyLocked Spindle* (April72)
----

MS ?919 Rivet, Blind, General Purpose, Bulbed ProtrudingHead,
F!echanically Locked Spindle* (April72)

NAS 1921 Rivet, Slim, General Purpose, Bulb@, 1000 Plush Head,
u=~nic~ly ~~d sPindleg (Rev. 1)

.

,.. ,,

● No A.C~eptanceNotice.

3. kwkmewa. “

3.1 ~. When using SAS 1398 and NAS 1399 fhsteners,the
❑lntium blid side sheet tbiokness shall be as shown in table 213.I.

3.2 ~. Faatener boles shall be drl.llalor reamed to final alze
after dimpling.

3.3 “~. ‘ki?ai .Conflguration ❑ay be eight pi.ot.r.tid~.”titi”01.
countersunkbead. The countersunk bead 9hall be 1000 includi~ @e designs
of one of three lEad etyles in accordancewith“dtienSionsshown’Ori“either”
..Hs20426,’HS24694, or NAS 10~ @ Mfaemed, h ~ble 213-II. .T~ ‘&f+r&j
protruding-kad m’nflg’tn.ationshall be h conformance.titlikL?.20V70.,Otiier
pmtrudiig-head designs are acceptablewbdre desaribed in dcmti&nts Ind”tided
2.

in

3.4 ~. Fastinera shall be ca~ble of obtaining funotioid
Cbaiaotiistios”Wbkn l.nstalledin hole ,Sl?,ealisted h table 213”-III‘anthe
same llne titb the shank dlametmr.

3.5 ~. Fastenersare rated by the ~ear strengths.shown””in“’their
aPrJiaahleamificatidna. Thi3Seam Ultimati ebear atrengtba when tested in
steal platesin aooordenoeti~h the speoificat.long.For s~dmi.~tiom, newly
developedfE!atulerashell meat the shear stre.@.hs of the applicable doamtnt
for one of the.levda ehoun in table 213-IV.

3.6 ~. Sllnd fasteners shall mt be used under the followi.rg
Ccimlitions:

a. In engine Inlet areas

b. In fluid tight areae
..

c. in control aurfaoe htnges, hinge braokets,atiiary.aonti braakets,wing
attach fittings,larxlinggear flttlngs,or other he.tiilystressedlocations.

3.6.1 ~. In addition to the ltiitationsabove, hollow
fastenersshall not be used under the followingconditions:

.:.< ,.:,

,.,,, .. ..

a. In surfaceswhich enclose a pressurizedarea

213.2
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b. In surraceawhich enclose areas requiringmoisture prcofing

c. In fuel areas requiring sealing.

TABLE 213-1. n.iUiUIUU~S for NAS 1738/NAs l~qq●.

I ...-

1

I

+

Shank
Rivet t!aterial

5056-F
E A.hminun
E6”
B9

D4 !2017-T4

i=

03 Aluiinun
M
D3

4?4 UOnel
,*
!!6
f%

a A-286
G
(ia I

Blind Sheet MateriAl

AlumltMn T1-6A1-UV

.032 .032

.032 .032

.040 .040

.050 .050

.040

.040

.040

.040

.025

.032

.050

.063

.032

.032

.040

.040

.025

.032

.050

.063

-%-TE-

7075-16

.032

.032

.032

.032

.032

.032

.032

.032

.025

.032

.050
,063

.025

.032

.040

.050

kmealed

.016

.016

.016

.020

.016

.016

.016

.020

.016

.016

.016

.020

.016

.016

.025

.032

● lhe minimum thickness in a column may be used for other
sheet materials havinE an equal or ~her. Ft” Vd”e.

TABi.S213-11.~.

Di.ametar Dash Ntmber
Ucminal Shank Diamater) 14s20426 HS24694 NAS1097

-4 (.125) .229 .196
-5 (.156) .230 .Z . .247
-6 (.188) .357 .325 ‘~ .302
-2 (.250) .480 .507 .395
-lo (.312) .568 .635
-12 (.375) .698 .762 z

,.,...

213.3
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TASLE 213-III.Hole 3izes.

....

iameter Fastener Shank NOle Size
ash Nunber Diameter

-3 ● .092 - .097 ●.097 - .101

-4 .123 - .128 .129 - .134
●.12U - .128 ‘.129 - .132
-139 - .143 .143 - .146

-5 .150 - .159 .160 - .166 I
●.155 - .159 ‘.160 - .164
.162 - .164 .16U - .167
.1625 - .16U5 .165 - .168
.172 - .176 .176 - .180

-6 .185 - .190 .192 - .198
●.186 - .190 ● .192 -“.196
.197 - .199 .199 - .202
.200 - .20U .205 - .209

-8 .248 - .253 .2s6 : ~$;:
●.249 - .253 ● .256
.258 - .260 .260 - .263

-lo .3095 - .3115 .312 - .315
+*.3095 - .3120 +s.3125- .3165

.310 - .312 ..312 - .315

-12 .372 - .374 .376 - .377
+~.3720 -“.37U5 +-.375 - .379

.3725 - .37U5 .375 - .378

-14 .+=.4345 - .4370 - .8425‘+~.4375- -44,
.435 - .437 .431

-16 +-.4970 - .4995 +*.500 - .505
.496 - .499 .500 - .504

● IO be ueed for newly developed fasteners:.Other fs8t.?ner
diameters in table 213-II and their reapect~ve holes my
be wed on newly developed fasteners for replsolng existing
faatenersdorlm the titerlm while the diametersmarked ●

are beoaairg etindardlr.%din new design.
+ In aa.vxdanoe with HAS 618.

I 213.4
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. . .

TABLE 213-IV. >hear strenxth.

Oocument
Tabulating

Shear Strength

NAS 1400, Type B

NAS 1400, Type D

NAS 1675, Class 3

NAS 1400, Type U

NAS 1400, Type C

tiIbF-6975

FUL-F-81177

t’mL-NoBK-5
Table 8.1.5a

HIL-NOBK-5
Table 8.1.5a

Shear Strength
PSI Reference

30,000

38,000

46,000

55,000

75,000

95,000

112,000

125,000

132,000

MIL-STD-1515A
RDIUIREMSNT213
12 JulY 1978

3.7 Some blind fastenersare
hele fillins,due to shank axpansion, or.due to installationfn interference
holes. The hole-fillingfaeteners can pick up load before non-hole-filling
fasteners,if both are “in the same pattern. we t~ ah~l nOt be mixed ~ the
same pattern unless the loading differenc.eis acceptable.

3.8 ~. G.rlpincrements for newly developedblind fasteners
shall be aa follows:

t!aterialThiokneaa

[

Grip Daah
tQ be Joinad (Grip) Number

I ●.000 -.062 j -1 I
.062 - .125 -2
.125 - .188
..188 - .250 It “

● Hininnm Pemisaible grip may
ba great.arthan .000 for some .,
fastenera.

~. ~. De.9ignand U&e limitation 8hdl be aa
spaoifiedin Requirement 118.

213.5
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REQUIREIISNI11-15 : REQUIRE?lSNT215
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PANEL fASTENSRS

1. ~ This requlremeritestablishes and defines tbe basic design and
engtieerhg requlrvmentsfor tbe use of quick-operatingfhstenerassemblies for
attacbfngstructural load-cmryln2 and nonstructuralpanels,insp=tion doors,
quicklydetachable plates, control ml instrument~nals, and equipmentrack
Slyatans.

1.1~ Panel fastenars,sballbe of tha followlnstypes and
classes.

Type 1.:, - Structural (high-strength,stresoed-panalfaateaars)
Type 11 - Nonatruoturai
Iype 111 -. .Nonstrunturalstrip instrument panel fasteners.

1 clam 1 - Floating reoeptaale
class 2 - Rigid rmeptacle.

1 2. ~“

1. QQ-P-35 Paasivauon ?t.aatimtg for corrc.aion-Resiatl.ngSteel

CQ-P-416 Platimg, Cadni”m (p.lantredecosited) .“
HIL-o-l000 Drawing, ~inearing, and Ameeiated List
nIL-c-5541 Chemical Conversion Coatinss on Alunhun aod Alumlnum

Alloys
ML-S-8879 Screw lbreads, Con&ollad Radiuv Rnet Uith Innraa.vedIllnor

Diametars, Ganeral Speeification Pm’
UIL-L-8937 Lubricant, Selid-Film, @at-CwE=d
I4IL-LJI601O Lubr5.nant,Selid-Film,iieat-Cured,Corrosion-Inhibiting
MIL-C41562 Coating, Cadmium, and Zinc (MechsnioallyDa@ii*d)

3. ~. Types I ti 11 ~“ntenvra”shall.be of the
stud-rcmeptaeledesign md shall be m conatrueted that neitbar tha stud
aesmbly mm the receptacle assembly oan be inadvertentlydiaamiambladduring

1 nomPJ fllghtor iahiole opqratien. Iypaa I amd IX fastenara aball prevldad
for retamtionof ttm stud in the outer abaet when dfsmgasad ftwn raoeptaele.

I Iypa III faat.eaiarsaball ba of the stud--ip reeeptmle type and ~ be smh
thst, when tba fastener is unlmkvd or opm, tba stud asmmbly is retaimad bY
tfm oma pa.naland reeeptaole strip 18 retainad by tha reek structure support.

.“

3.1 Ha&CIBL. T!M mat.erlalshall be of aircraft q~ity, eultable for the
typa md dam intended.

32 ~. lbe tiud aammbly onnfitmration&a.U emloy a aha=’
busiWg,. sleeve belt, retaloer rim, and other Ogmmnta .“.

3.2.1 ~. lbe ranaaa in tlm head of tba ktod or sleeve bolt shall
be ljmited b these spmifiad ‘imNIL-STO-1515, Reqti.memt 120, =OePt that
t~ I fastatars shall be hex type. Ihe reness terque oa~bflity shall mt be
less than the values apmi flad en the manufacturer’s part drawing.

3.2.~.l ~. me driving means s4M11 be a nlat, and with the
fastanersin the lockeii.or installed ~sitinn, shall be in line with tbe 10IIS
axis nf the r~eptacle strip t.mindicateengagementof tha fastener cmnpanents.

215.1
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3.2.2 ~

3.2.2.1 YYDe I ~. Flush-teadstuds or sleeve bolts and grommets shall
be capableof being installed flush with the outer panel within 20.015 inch
when Installd in any grip within the grip range of the fastener. In designs
utilizinga shear bushir@ type cmnponent, the stud head shall be flush with the
top or the shear bu?.Mng within tO.015 inch when seated.

3.2..2..2~. Flush-head studs shall be capable of being
installedflush with tha surfaceor the outer panel witMn 53.015 inch w%en
installe$in the naninal grip for which the fastenersare Intenled. In designs
utilizinga bubing or grammet type cmnponent, the stud bead shall be fiu9h
with t~= top of the bushlag or grcmnnetwithin to.015 inch when fnstailedin
nominal grip and locked.

3.2.3 ~. Stud locking of types II and 122 fasteners shall be
accnnplishadwithin appraxtit.ely1/4 turn of rotation (for rotary types) after
aU6W-=t Wtb the l@S@g meana of the receptacle.

3:3 ~

3.3.1 2vtieI fasa The raleptacle shall be either of the fl’titi~’Style
(class’1)having a mlni&u t%d’iaifloat‘of’tt:020”imh,dr“of‘ther~icl ‘style
(Class‘2)having IX.radial float.

.3.3.2 ~. ‘lhereceptible shall be eithen of tha floating Style
(cla9a 2) bavi!iza mlnkm radial float of 0.030 irich;or”of tbe “rigidstyle
(class 2) having rm radial float.

3.3.3 ~. ‘Ihereceptacleshall be attachableby means of rivets,
mnlesS otherwisesmified. If weld projeatiansam speaifiad,the swing of
the pqacta ‘abail.tithe 6ameaa spiffed for the rivet haiee: ‘Sheet
preparatimafar,prcdwatiaa inatal.latidnsshall be detemlned by tbe design
reqairamentaof the application.

3.3.3.1 A aouatarbora in either faoing‘surikoeof the panel or smbatruature
aball becapable of”anntain~ tbe retaining ra, when mead, Witkmt Pi.rddI%
or aaaklng. 2U no ease @all the fOrmed-iO-@80e gaaket mbstitute. for a.
ak=~ or ~unterbore.

. .

3.3.3.2 ~. lbe nut (raaeptaole)strip aball provide for
Wuatlng ,boles@ raoeptaale holes at multiple interv~s of 0.373 fi.002 IK@.

3.4 ~. Ihraada, where amplofie,@ball be aiagle,double, or quadrmple
le= depeml~ upon the speoifiomanufamtura~s design, as sp6Yified in
H.7.L-6-8879.Zaternal tbraada,in W area of self-ldaking,shall be defennd
or displ~d im any mamner in otier to meet the .ae2f-lcQkins hi reuse

~rarnts of the design. . .

3.5 ~. ComPJnent.aof alloy steal abail be o&imiL8uplated
as speoifiadin QQ+-416, type II, clam 2, or W.K.<-81562,type 11, class 2.
Almninumalloy parts shall be anodized as speoifled in ML-C-5541.

215.2
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Corrosion-resistant materials shall be p?.ssivated as specified in CM-P-35 or

shall be provided with a finish Ccmpatfble with the environmental and

temperaturerequirementsof the particular application.

3.6 .~. Dry-fihn lubricants, when rcquird , shall be as spccifled h
f41L-L~937or MIL-L-4601O.

3.7 ~. Type I panel fasteners shall be limted to the 3/8 inch
ncmlna.1size only.

Q. ~. lhe minimum performancecriteria for panel
fasten.iFsare dictatad by requirementsof the individualairframedesign.
Wfinition of application requirencnts shall detanuine the tests for the

.

fastener❑OIIufM2tueror ‘iirtiameme.nufacturerto substantiaterequired
attributes. The tests could Include, but are not llmited to, the followlng:

a. L@ ki~ nmi .UdM2 kins tOrW.S

b. Prevatilng torque
c. Torque out
d. Stud or sleeve bolt push otk
e. ..:.,::,::,2:,:R~eptade push Out. .. :.

f. Smeet pull up
6. Simulated installationwithat and with lmld ❑ismatch “
h. Curved sheet installation
i. S?allng
j. bduramce or re~ability
k. Vibration
1. Slevatcd temperature “.
m. Corrosionr-39ist.am2e.

5. ~. Ihe mechanical rmperties of a ,pmel fastener
assembly are tmt only the stremgth capability of the imiivfdualccmwnents, but
alsn a functionof the strength and thicknessof the pmel material.
Consequently,the end usa shall a.lsnlmfluewe the,tests establishedby ths
msuufaotureror user. Test.ashall be perfotmei uSing sheet materials as
deflned in the desla applibatian. Teats for mechanical propertiescould
include,but are not limited te, tha follouimg:

a. Shear, both rated and ultlmata
b. Tensile,both rated ad ultimate
0. Shear fatigue
d. TensLon-t8nalanfatig~

‘,
6. NQLQR

6.1 ~. Ui parts that have the same mam~aoturff’s part
number shall be direotly and oanpletly interchangeablewith eamh other, with
respcat b fmstallation and ~rfonnamoe. Utanges lb ❑anufaaturar’spart ninnber
shall be governed by the drawing number requimsoentsas specifled in
UIL-n-looo.

6.2 &mdIc matins for almlnum ccarmnentsis’preferred;however, Chemtiti
conversion Coating-as”.specified in HiL<-5541 miy be used in areas mt subject
to corrosive environments.

215.3
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6.3 ~. Except where llmited by configuration,the stud and receptacles
shall be ❑arked with the ❑anufacturers identification. In addition, the stud
shall be identifiedwith the grip length.

.,.=

,:;.,?.:

215.4
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fNxNJIRkiIENTII-16 , REQUIREMENT 216
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RETAINING RINGS

1. ~. This requirementshall establish engineeringcriteria and
requirementsfor the use of tapered and uniform retainingrings with
rectangularand beveled cross section.

2. le to Re~ 1.

GGG-P-480 Pliers, Retaining Ring, Hog Ring St3Ple (UpholstererS),
Brake Repair Brake Spring) and HOSe Clamp (Wire)

MIL-R-21248 Rings, Retaining (Taperedand ReducedSection)
ML-R-27426 RinR, Retaininu. .%iral (Unlfonn moss Section)

t4?@17

HS16624
PLSlbb25
Lts16626
)!s16627
hS16b28
HS16b29
MS16630

-. -..
Ring, Retaining,Sxternal,
Type)
Ring, Retaining,External,
Type)
Ring, Retaining,External,
Type)
lling,Retaining,External,
Ring, RetAning,,bte~ti,
Ring, Retaining,Pxternal,
Ring, Retaining, Internal,
Ring, Retaining,Sxternal,
Ring, Retaining,Sxternal,
Rim?. Retain-. kternal.

I ns16631 Ri&; Retaini&; ,Externsl;
t4Si6b31 Ring, Retaintii Internal,
HS16632 Ring, Retaining,External,
MS16633 RinK. RetainiJIK, Rxterrial,
HS.16634 Ring, Retaining,Rxternal,
nss0707 Ring,Retaining,External,
ns.9070il Ring, Retatiing,Kxternal,

I

E. Reinfotved (Reduced S%?tlOn

PTong Ix.ck(Redtmed Seotion

HaavY Euty (Taperad Section

Rssic (Taparedsection ~pe )
Rasic (TaperedSmtion Type)
Inverted (Tapered Seotion TYpe)
Inverted (Tapered Section Type)
Eowed (Tapered Section Type)
2owed (TaperedSaetion Type)
Seveh?d (Tawred .%etion TYPe)
Savaled (TaperedSeotion Type)
2eve.led(Tap&ad Smtion Type)
Craecent (TaPe.radSeatIon Type)
E (Redwxd .Smtion me)
Sowed Ii(Raducad Section Type)
Grip
Interlccki~

3. Q?IIsEU.. Tapered, uniform and reduced ~tiop type retaini& ringe shall
confonu to tbe requlreiaentsof ML-R-21246 and MIL-R-27426,and seleotion
eheuld be u&Je from tha speeifioationasnd standards listed in 2.

~. ~ ‘,

a. In all critioal applications,perfomanoe *eta are requirad.

b. Daeign of sbafte or lxmaingsand greoves for ret&iningrings ehall be in
aaoordancewith conditions spaeifiad in tbe applicableMilitary atandsrds.

0. Requirementsfor obeding proper ring aeeezlily(dimemei~ K) on tbe
aPPi~a”le ~lit=y stead=d shsll be sdbared to’,

d. When retaining rings are umd in seal assemblies, the assembly eball Mt be
designed so tliatdeflection of the retaining ring under load will reduoe the
extent to which the seal is ccapressedor SqUeeZd.

e. Retaining rings shall not be used in applicationsthat subject tkm t.a
shek loads unless the.installationhas been tested for these shock loads ani
fatiguelife and proven’to be satisfactory.

216.1
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f. Cadmiwplated steel rings shall not be used at tem~ratures in exce.w of
2320C (q.jooF) .

Ccmmsion-resistant steel rings shall not be used at temperatures in excess

SF 3530C (700W .

5. I.oQIS. Retaining rtig pliers and other specificallydesigned installation
toolingshall be used for installationand removal of retainingrings In
accordancewith Federal SpecificationCOG-PAW.

b. Retainir$rings shall be
selectedand specified by part number from the followlnglisted standardsor
specifications:

:<,

$.+....
~ To provide.unusuallylarge

“+

shoulders for positioningand miilmtainingmachine
canpnents” on shifts. Tiiey+iFeapplied radially

,. and withstand”strgng pusbout forcesresulting
h heavy”’iib#atf&is&d ‘#iook1&dir ‘high

,.........

rotational,,Speeds,or relative rotationbetwe~
the retained parts.” Iheyare of tither
,advan@ge where,axia.iassemblyof a ret.aiiing
r- is not possible and here fast.asaefoblyfor
mass productionllnes is essential.

MS3Z16 - Ring, Retalniug, FXternal,.Prong-tick (Redu?e’1.%dtlon Type)

=-6&l-~~
~ To prdvldel-e. sixmlders for
positioning and maintainingmachine parts. They
are applied radially and are lccked positively in
tkiel.rgrooven by means of tun prnngsextandlng
from the inner oirctifm,eme to the open end.
lhey I?ltbetandM@ thrust loads and relative
~ktlOn between the retainedparts.” Their 6owd
onnstrtmtion provldearesilientend-play take up
in axial dlreatinn; bdwever,they are not
intended m take axial lo.ade.

@217 - Ring, ~tainlng, External, tiaavyIWty (Taper&4~otlon ~pe)

@k+ —.
00 —.

~ To’p“iwvlfie l-e slxmldera for
waitioning and retfdmingmeahlne aanpenenta
under heavy loading.tmmiitinna.onebafta, even if
canponents ta be aea~ed have large owner radii
or abamfera atmtting the rioga. i’byWithstand
can~atively heavy losk loads and bi.gb
rotational apec=is. They ellmlnatethe need for
separate thrust washers.

—

216.2
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fiSl&j24 - Ring, Retaining, External, l!asic(Tapered SectionType)

d use: To provide shouldersfor
positioningand retaldng machine Ccinpanentson
Shafts. Tapered design principlepemnits rlnss
to maintain practicallyconstantcircularityand
pressure again3t bottom of gronve, counteracting
considerablecentrifugalforce. Rings for shaft
diameters over 4 inches are speciallydimenskmh4
ta ❑aintain balance h.rOhtiOn:

nslb625 - iing, Retaining, Internal, basic (TaPeredSeCtiOnTyPe)
...-

G ‘.<~ =~~z~~~ple

positioningand retaitilngmacblne components in

permits rings to main@ln constantcircularity

l!Slb626- Rins, Retaining, External, inverted (TaperedSectionType)

~ To,provide uniform:protruding
shnulders for positioningand retainingmachine
ccmpnents on 9hafts. Tapered design principle
permits rings to maintain practicallyconstant
Olrcularlty and flt s.?cmalYagti$t bottom of
groove, countcractins considerablecentrifU@
force. E9@ci’dlY suitad for 100atinS and
retaining ❑a.ihineparts hcvingourved abutti~
surface.

uS16627- Ring, Retaining, Internal, Inverted (TaperedSaction Npe)

~ To provide uniform protruding
shoulders for pmitionlng and retainingmachine
oanponents in housings (bores). SIPWad de4w
plnciple permits rlnge to maintain prsatioally
Oonstant oireulrlrlty@ flt -=~*Y Whst
bottom of the groove. Sspecla.llYsulticlfor
locating and retafnins❑acblne parta having
ourved abutting surfaqes.

lS16b2b - Ring, satsining, External, smred (Tarmrefl~otion TYPS)

e.-fo

~ To provide ehoulderefor
posit.lmiingand ratalnlngmachine ccmpxmnte on
ahafta. The rings are bant like a bow out of
plane. Yree ends and appotita edge abut maoMne
part, mid-sectionof ring.?abuts outer grnove
hall. lhe ring will comataractconsiderable
centrifugal forces. Ring will take up end play
resiliently.

.216.3
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MS16629 - Ring, Retaining, External,Eowed (Tapered Section Type)

01-

To provide shouldersfor

-1-

PcAtioning and retainingmachine components in
tmusings (bores). The rings are bent like a bow

.. out of plane. Free ends and oppositeedge abut
outer groove wall. Mid-sectionof ring abuts

I
madhine part. Ring will take up end play
resilimtly .

RS16630 . Ring, rietiti~, sxtirnal, wvded (TaperedSection Type)

.... ~ To provide sbauldersfor
poaltionlng& r,e~ldingmm,h@e c’mpnents on
sbaftS. Tapered deslgh principlepermits rings
b ma.lntatipracticallyconstantcircularity
wlthln the limits of expansionin normal use.
The rings with bevel in inner circumferenceand
when spring into groove with taperedouter wall
correspmdlug to r- bevel,will’self adjusl.and
prnvide s~ure pressure fit axially h take up

“erifplay. ‘lli&ring’will.counteract‘Co”sidef.able
centAfugal forces and will be secure against
high rpm~a.

I$s16631- Ring, Retain@, Internal,Beveled (TapertiS&cti6n iypti)“., ,“.

a“+-’
I

=16632 - tllng,rtet,ainjng,

“e--

~. To pravlde sbulderi for
px!itlonlngand retainingmachine canponents in
IiOusl.iigi.Tapered design ~inciple pennita ring
ti maln~in practicallyconstant clrcularity.
The rir!gawith bevel on outer citvxaferencean.1
when eprung tito g~ve ulth tapered outer wall
cor”keapntiingt.6’ring bev61 will self adjust arxl
~vlde secure pmssitre flt axially to take up
end play.

Q-d, &e.gdent (Tapered SeCt.lonType). “.

~ To provide shnulders for

pnaitionhg and maintainingmachine prts on

shafts which are axially.inaccessiblein
assembly. TIIeyare applied radiallyand, bemuse
of deep grooves, have high thrust capaaity. lby
are of advantage where fast assembly for mans
prcduotionllnes is.essentialdnd where
ccqaratlvely 8mall “hlw.rnncediemetars are
deeirable. . .

216.4
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,9S1bb33 - Ring, .Hetalning,External,E (Reduced Section Type)

m--+- To provide unusually large
aboulders for psi tioning and maintaining machine
ccanponentson shafts. They are applied radially
cnd tithat.andconsiderablethrust load. They are
advantagaxmswhere axial assembly of a retaining
ring is not Pnssible and where fast ascembly for
mass productionlines is essential.

61 b634,,,-Ring, Het.alnlng,LYtarnal, Bowed E (Reducedsection Type)

*-4 ‘G:;;:G5E:W

shoulders for pocltionlngand maintaining maahine

ends and opposite ends abut tha mcchine Fart,
midsection of ring abuts outer groove wall.
will take up end play resiliency. They are of
advantagewhere axial aaseablyof a bowed
retalnlng ring is not possible.

fs90707- Rims, Retalnlng, F.xtarnsl,Grip

. To provide shoulfJarafor

_@_+_&

petitioning& retainingmachine ccmponants on
ungmovcd shsfts, tubes, bosces, studs,.et
cetera. Friction force caused by h-eavyspring
pressure0f rIng on shaft makes fastener secure
against axial displacement f- either di.rention
unde$ moderate thrust or vibration. m%rings,
are adjustable on the shaft and are reusable
follouf.ngdiassaembly. me rings till withstand

‘“ high rotational apceds.
.. .

lLW070b . Ring, Retaining, External, Interlocking

+-[ –

o To provide high circular shoulders
for positioning cd retainingmachl.necanponents
on fdisfts. rne idcntlcalaemfairaularhalvea
held t.cgetherby tba ti”terlacklngPronRs fono a

.+ —“ balanced rlmg comcatrlc with the shaft which
will withstand hlgp rotitionak.speeds.

.
..

:jw:....... .......
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RL’QuIK6fIEf.T 216 REQUIREMENT 11-16

12 July 197b 20 November 1972

MIL-H-27426,Type A, Class 1 - Ring, Retaining,Spiral, External,tight Series
(UnifomnCrnss Section)

Qfl–flll–
To provide shoulders for

positioningand retainingcomponentson shafts.

+-~-”
Providesa continuom oniform retaining shoulder.
No special too.iarequired to installor remove

/., rings. Moderate thrust capacity.

mL-R-27426, Type A, Class 2 - Ring, Retalni~, Spiral, fxternal,Heavy Series...
(Uniform moss section)

“Q411- To privide skulders for

-+’ -

positioningand retainingcomponentson shafts.
Provides a continwlus uniformretaining shoulder.
No special tools required to install or remove
rings. Hisb thrust c.a~ity .

,.. .
F!3L-R=2i42b,lype & Class 1 ~ Rim; Re’ti”fiihg,’Spih~; Int.erikilLfghh Series

(unifomnCross Section)

‘K)’3Hllil&- To Jmiwide shmiaer for

+- ‘-

positioniiig’aid retiikii”hgccmp6nants““inhousing
or bores. provides a continuousuniform
~t=aini% Should=’. MO “e.p@iti’tool.9requird to
install or rciaover~s. HOderata thrust
capacfty.

HIL-R-27426,Type B, Ciass 2 - Ring, Retaining,Spiral, Internal,Heavy Series
(uniformCross Seotion) ..-.
::’.m“:’b

0[1 -
-To prtkde shoulder.,for

+

positionlogand retainingCmlponents in housirg
or bores. providesa continmw unif$mn
retaining shoulder. ho sprnlal tocla requfied to
inatail or remove rings. high thrust ca~city.

Fi

. .

216.6
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sUPERSEDES
I REQUIRfMStiT11-17 :

MIL-STD-1515A
REQUIRFMSNT 217

. . ..

I 15 August 1973 12 July 1976

SANDWICHCONSTRUCTION FAsTENSRS

1. LurRQss. This requirementdefines the basic requti~~ts fOr fasten~s
s~cifically designad for uae h sandwich-type panels. It is limited to
fastenersincluding studs, tbreugh-ty~ sleeves, and.fcmala-threadadelements
specificallydesigned to provideload-carrying capability in sandtd.ch-type
structures.

2. ~.

141L-S-8879 screw Threads, Cantrollad Radius Root With Increasad 14imr
.... Mameter, General Specification For

MIL-N-25027 Nut, SeIf-ti~, 250°F, 4X10F, ~d ~O°FS 125 Ksi Ftu, ~
kai Ft”, and 30 kSi Ftu

3. ~

3.1 Composite assemblies oanrnsad of a minimum of two

face sheets separatad by, but attachd b, a core or fillermaterial capable of
carrying the shear and canpression force requlrad to oauae tha canpeaita ta act
as a single member.

,,...,

3.2 ~. Tbe araa of contact between tbe potting canpound and the
inside surface of the face skin(s). An incraase In tha footprint araa raduces

j

the loading-per-unitarea, thus higher tension and shear luads are obtainable.

3.3 ~. Fastanare installed I!MQI=1OFJUY, bonded ~ i or
pattad into, the sandwloh structure which provide a means of transnlttitigaxial
or shear loads lnta the Panal. In sane configurations, tbay also provide
CO1umn strength in the fastenerarea.

3.3.1 ~. Fastancrs featuring maebniaal means of
transmittingloads to each skin.

3.3.1.1 Fastenara tdMob
are deatmyed uwn ramaval or wlmse removal causes ~yaical damage ta the
-dwlcb conatrudtion.

3.3.1.2 ~. Fastenars
capable of diacsscmbly mxl are rausable.

..
3.3.2 -. Faat.em?rstieh utlliza a bond film betuaen tba insert, tha
skin(s), or the core material, either chead.eallyor thanmll y aotivated, for
reductionof tha fkstencr.

3.3.2.1 ~. ‘m”’ ‘:-b’” “f be- ..
rermad withoutpbyaical damage to the aandwioh oons~’itotion.

3.3.3 ~. Fastenarswhich utilize an FJgCUt,USWdlY a eWXY-tYPe
cmpoud, chemically or thermally activated b solldify between tbe Insert, tlm
core matarial, and the skin(8), tbereby provldIng retentionof tha fastener.
Since remvabllity of this type fastener is a function of the ~tting canpoumi,
the fastener itself is’not deflnad as reuovable without damage, or

, nonremovable,without damage.

217.1
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MILSTD-1515A
REQUIRUIEMI .217
12 July 1978

3.3.4 ~.
operation to permanently

SUPERSEDES
REQUIHU4ENT 11-17
15 Ausust 1973

Fastenerswhich utilize a welding or brazing
attach the fastener to the sandwichstructure.

3.3.5~- Permanentlyinstalled nonthreadedinserts designed
t.atransmitaxial and shear loads fran a fastener inta a structureof sandwich
construction.

3.3.6 ~. Permanentlyinstalld threaded inserts,
designed to transmitaxial and shear loads fran a fastenerinto a structure of
sandtich construetion.

.,.::.’::.:.:+..

3.3.fI.IMiunQ. An lnssrt vMch does not extend throughthe sandwich
“‘“-Itis bliti in the sense t~t It does not ptiktratethe face sheet cm

........ ,
panel.,, .. . .,.,
the.side op~site to the,installationtmle. .,.

3.3.6.2 ~. An lnsfft having a threaded elemcmtwhich, occe installeddoes
mt providersdial ❑ovement.

j.3.,6.3~. An inserthaving a tbreadd element,usually a,❑~t.i-piece -.,
part, which illows a ‘radial’moven6ntor the’”tbr.iail&d“elcm.%t‘prior to’.loading.

.,...,,. . . 3:3.7 ti. inserts &i’ink“t~’~”’6d“’oriioiithreadedel~ints ‘Mtitrudti’from
th face’skin(s), permanently installed,aid designed to transmit axial antior
&ear loads into or through sandidch structure.

,,.,:....,,.,.“ 3.4”~.’ & ih& 1s consti&d pennantiitiy’”insth’lbdwhen
..... ‘tk removal of the same mtild nm~sttate use’of an’oveisize‘replaceineit#and

I ~F=ti ~ the aamiwich structure.

~. ~

4.1 ~. Refer tn the fastenermanufacturer-srecc.mmended
tistallationsspecifications.

4-2 ~. The methods used to transmitloads into and
out of Sauiwichstructure aPe important. As a result, desti-allowaw. i’ioads
must be substantiatedhy test. lhe test proceduresestablishedby .the fastener
manufacttmr scd users abould be followed. Tension, sbrar, ad torque tasts
are generallycocduoted and only the parametersof the end use should be

I considered.

4.2.1 ~. Panel service envirotxnent.alrequiraaentsdi.ot.atethe
fasteneraeleotion and installation❑ethod.’

4.2.2 ~. ~~-2~27 applies @ the
fhstener for self-lao~ torque (as in9talld aid reusabllitiyas applicable.)
Axial tensile,shear, and torque-outstrengthsare a funotloaof the strength
of the panel,design of the insert, and the amount of grip between the insert
and @el (mechanical)or footprintarea (potted or bonded)- merefore, t~
ultimateload-carryingcapabilityof th insert shall be bas6d on the design
requirementsof tbe specific applicationand verified by tests.

217.2
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SUPEflSEDES MILATD-1515A
REQUIREi-iENT11.17 REQUIREMENT 217
15August 1973 12 July 1978

4.2.3 The thread fomo shall be In accordance with MIL-S-S879and ❑edified as
necessaryby construction aml self-lackingrequirements.

5. Q&mJlal

5.1 lwlkWQo. Variationsin sandwich structure are unlimited. Face skin
may vary fn thickness frm sweral thousandthsof aD inch to .250 inch or more.
Ihey ❑ay be metallic or nonmetallic. Core maY be honeyccmb of various cell .
sizes and materials, hancgeneousmaterials, or my other material of various
configurationscapable of trammittins loads tO the Outer s~ns.

5.1.1 .~. tisnynomneta.llicface skins cannot be dtipled.
Metallic face skins over .03.2-inch thick are generally machine countersunk when
a mechanical fastenar and a flub surface are r.3qUlrd. It is dSO difficult
ta have a m02hsnlcal fastenergrip nomoetallic face skins. Certain faae skins
such as titanium ad alunfnum alloy 7075 may not be dimpled. Epoxies with
densitiesvarying from about 35 pounds to 125 pounds W cubic f~t me
available. Application should be coordi.nated between fastenermanufacturers
and the sandwich panel user.

.::. ..,.

I

. . . .

1 ,.
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SUPERSEDES tuLsTc- 1515A
RDIUIREKF.NT II-19
20 November 1972

REQUIREMENT 219
12 July 1978

CONTROL CASLE AND CONTROWSTRUCTURAL
ROO COMPONENTS;FASTENING AND SAFETYING

1. liLmQs4. This requirement establishesengineeringcriteria and
requirementsfor the selection and attachment of terminals (Fittings) to cable,
the fasteningof control cable fittings together, the attachment of end
fittings to control rods, and the safetying of control cable fittings and
control rods. In addition, the requirements for the bolts or screws supporting
pulleys, fairleads,actuators, tension regulators,rod ends, binges, and other
control system components are established. This requirementdoes not establish
selectioncriteria for control cable systems with respect to sizl~, locating,
tensioning,act”ati“g, or pulley and fairlead selectionand use.

1.1 ~ With respect to structuraland control rods, this requirement
does not cover &terial, wall thickness, diameter, sizing, tensile or
Ccxnpressivestrength, or other factors in the selection of the rod itself.

2. EOrment aDo~ c ble to ent 21q.

tubSTD- 1599 Waringa, controls Systems Components,and Associated
Hardware used in the Design and Constructionof Aerospace
Mechanical Systems and Subsystems.

... ...

3.@t O b t~d ents: asteninu a
~fe tm. See KIL-STD-1599 for criteria and req~ir-nt? ,forthe selectiOn
and attachmentof terminals (fittings)‘to cable, the fasteningof COntrOl cable
fittingsand control rods. Also, for requirements for the bolts or screws
supportingpulleys, fairleads,actuators, tension regulators,rod ends, hinges,
and other control system components,see MIL-STD-1599.

. ., -,

I
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l’41L-sTD-1515A
HSQUIRFi4ENT220
12 July 197b

PINS, WICK-OPEhATING

1. Euclm22. This requirementshall establish engineeringcritaria ad
requirementsfor the applicationof quick-operatingpins. ‘his requirement
shall apply ta.Psitiv&lccking, quick-operatire?P~S.

2. ~cable a to ~.

MIL-P-23460

HS17964

!4s17985.=

MS17986

ns17987

nS1798b

FS17989

1617990

KM 616

3. ~.

Pin, Quick-release,Self-retalnlng,Positlv*lcckins

Pin, Quick Release, Self-retaining,Positive Locking,
Sl@e Acting, Button Handle
Pin, (Mlck Release, Self-ret.ainlng,Positive Locking
Single-Acting,(T) Handle
Pln, Quick Relaase, Self-Retatilng,Positive LOOkinK,
Single-Aatlng(L) Handle
Pin, Quick Relaaaa, Poaltive Locking, Single Aoting
Ri.rgtiandle
Pin. Quick Release, Positive Locking, 2oubl&Ao ting,
(T)” Handle
Pin, Quiak Releasa, Positive Locking, DoublG-Acting,
(L) handle [Ass)
Pin, Quick Relaase, Posltlve lacking, Ooubl*Actti.
Riw Handle (Asg)
Fastener, Racmmmded Shank, Hole and Head To Shank
Fillet Radiua Limits for

Cuick-Operatingpins shall be of tbe following types:

Type I -- Positive locking pins, singleaoting. Pins can only be installedor
rammed by PU9W a button in the head which allows the balls to retract lnta
the pin bcdy (see figure 220-1)-

r?)

*“”
..

FIWRE 220-1.

220.1
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Type II -- Po.sitive-lwtingpins, double-acting. Pins can only be removad by

pushing or pulling the handle in the head which allows the balls to retract

inta the pin bcxly (sac figure 220-2).

..=
FIGURE 220-2.

.:.’.
P.uble ac~.

4. ~. wok-operating, positive-luoklngpins are primarilydesigned to
ba usad in applicationsthat require double sbaar strengthcapabilities
~btiei with quick-disconnectfeatures. Pins shall be capsble of withstanding
tanslonloads as lists in FU.L-P-23460.The specific shear and tension load
ca~bklities are a functionof the mati.rialbeing attachad,bole.size, and
“Irm’xlnessof applicationmattiiiil.1.IIL-P-234~.gives double shear and ‘tensile
rating In steel application. . .‘ ‘

.:5. ~ . Typical applicationsare quick attachment’andremoval of
ground support equipment and attaching warning itre’imeisto crttical jointi.

220.2
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SSCTION 300‘- NONSTRUtiRAL FASTENSR RWUIRSHENTS
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SSCTION 400 - PROPULSION SYST~ FAsT~ER ~VI-TS

I

I
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SECXION600- SLECTRI~ ELECTRONICFASTmER ~uImTs
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