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MLL-sin-1515A
24 Scpt=ber 1979

FOREWORD

The purpose of this document f6 to establfsh stamiardization in the selection,
development, and use of aerospace fasceniw systems, including hole
characteristics and Inspection criteria. Etistirg fastene- ccwer a wide
variety of configurations, sizes, materials, ad fimifihes. Varioue aerwpace
fastener systems have canunn fastener meals but lack defined application
exchangeability. This docwrent provides contractual deeign requirements amd
guidelines for proper selection and application of approved fasteniw systems.
The basic objectives of this standard can be summrized as:

.
To document selection and application Information for -
approved fastening systems and procedures so the designer
can achieve an optimum balance of performance, reliability,
ami exchangeability with minimum cost, logistic inventory
ami maintenance.

Selections and procedures are limit=f to those listed herein.

,’. .

,.

. .

1(’
Supersedes page iii of 12 July 1978

iii

Downloaded from http://www.everyspec.com



KIL-STD-1515A
24 June 1983

03NTENTS

INTRODucTORT SECTION

P-

Paragraph S113PEAND PURPOSE . . . . . . ., . . ...1
; AFPLICASLE D(XXIMSNTS . . . . . . . . . . . I
3 13EFINIT10Ns,. . . . . . . . . . . . . ...2
4 OENERALSTAT~NTS . . . . . . . . . ...3
5 NOTES . . . . . . . . . . ... . . . . ...3
6“ INTENDED USE AND GUIDANCE CRITERIA . , . . 4

,.,.

SECTION 100 ‘-,OENERAL DESIGtiFQU2RMENTS

Requirement 101’
102
103
104
105
106
107
108
109
110

111
112
113.
114 ~
115
116
117
1IQ
119
120 ●

121
122
123
124
125 *

126 *

24 SaPt J979

24 Sept 1979

12 July 1978
12 July 1978
12 July 1978
24 Sept 1979
5 Jume 1981

(deleted)

12 Jdy 1978
24 June 1983
5 June 19S1

..

12 Jdy 1978

127 * ,
12s 5 June 1981
129 5 June 1981
130
131 ●

132 *

*Demotes change
Supcrsedea page iv of 5 June 1981

iv

I

Hcteriele
.“

Coatlma, Pletirge, ard Finlehae
Lubrication
CO”rrceion Reaietapce
SurEer.eTexture
Mead Configuration
Sire,Selection .,

Beeic Role Sire Guid&lineo for Fas tenem
Daeign Allowable
Teetirg
Safety .Devlces ad Elemente ..
Releaae. for .Uee cf Nonapproved Faetemem
Identification FIarkieg

C~wunde .iulAdhesivke for Thretia
Excha~eabili ty
F.sti&ueJo@tt
C2ampi* “.indPreloed

Dcsisn, “Selection, and Ue&e Limitation
?hr+ Selection ;
Drive a~ Uren~i”k& ‘Elemente
Thre&8 in.Bearitg
Bolt Stre@h Area
~odification of Parta .
Metrication ●nd ?latric Parte
~luid.Se”ding Fastenitg

Aesembly Torque Ve2uee for Acce6e
panel Screwe . ..

Deaim Gtide ier Accee.e Panel Attachments
Daalgn RaquinmjeM8 for Captive Sctaa ..
Deeign Requirainanta for Panel Faetenera
Samiwich Conatructloq. Faateni~
gaetetier Tanperdtore Llriitations
tlechanicel Fao tenirg in Crrnpeaited

Downloaded from http://www.everyspec.com



(

1.

I

I

I

(

~

.

SECTION 200 -

Requirement 201 ● 24 June 1983
202’ * 24 June 1983
203 24 Sept 1979

20& 24 Sept 1979
205 12 July 1978
206 ● 26 June 1983
207
208 26 Sept 1979
209 12 July 1978
210 12 July 1978
211
212
213 ● 24 June 1983
214

215 (deleted)

216 12 July 1978
217 12 JUIY 1978
218 ●

219 12 July 1978

220 12 July 1978
221
222 (deleted)
223
224 (deleted)

CONTENTS (Contimed)

STFJJCTURAL FASTSNER

)41L-STO-1515A
24 June 1983

R2QUIRPXENTS

Bolts and Scr-e, Regular and Self-b&15
Studs
Bolts, Self-Retaini~
Nuts

In8erts, Scr= Thred
Rivets, So21d

Pins, 00wel, Taper, SpritW
Specers
washers

Shlma
Keys
HiWee
B2ind Fasteners

Structutel Pin F.eatenirg System -
Permanent FaBtenerw
Panel Paatenerm

Retainlrg Rinss
Sardwlch Cons tructin Faatenern
ChlUFa
Control Cable atd Control ad Structural
Rod Canponentb; Fasteni~ and Safetying
Pins, Quick Operatiw
Latches ard Catches
captive screws
Repair/Rework Hettc.da for Faecenem
Fuel Sea3i~ Fasteners

SF,CTION 300 ● NoNSTSllCTURAL FASTENER RmU23LM!NTS (PROPOSE27)

SECTION 400 ● PROPULSION SYSTR4S FASTSJMR RmUIRDtENTS (PROPOS=I)

SECTION 500 ● NY CS?AULIC SYSTSMS FASTENER RtT2UIREMSNTS (F’ROPOSLD)

SECTION 600 ● ELECTRICAL/ELECTRONIC FAST8NER RqU2Jt~NTS (PROp13S=I)

SFXTION 700 ● SUBSYSTDfS/AUXIL2ARY FABTFN73R RKUJIR~NTS (PROpOS~)

SCCTION 800 ● MPLICATION RSQMRD’IENTS (PROPOSED)

.,

. .

● Denotes chawe.

. .

/ Supersedes pag~ v of 12 J.ly 1978
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3.1. !1 Fa6tenlng eyscem. An installed fastener, its conponcnt parts, the
geanetry of the hole where it affecte the performance of the system, ad
installation ad r-oval toolirqj am+ procedures.

3.1.12 Grip or grip accar.modatinn. The allnvable variation of material
thickness in which a swcific fastener can function.

3.1.13 Impedance locking. A resistance that impede8 dlse%agement of matitg

faatener components.

3.1.14 Lockl~ device. A part or mechanism desfgned to prevent loss of
prelosd or disengagement of a fastener.

3.1.1S Permanent fastener. A fastener which does not rsqulre rmovel to
service or mintain the aircraft and that nnmally requires the destmctinn of

the fastener or nne of its cmponents during rmoval. ..

3.1.16 Plate nut. (See anchor nut)

3.1.17 Self lockin&. An attribute of a fastener or fastener assembly hsvirg
an integral locking element to impede relative rotation of ui+ti~ conponenta.

● 3.1.18 Shank. The unthreded pnrtion nf a fastener between the hed and the
thre.%is,=ing grocwes, formed head , etcetera.

,4. GENEW STATDIENTS
4“

{ 4.1 Guidelines. A separite publication, ‘AMFF.C,t4amal on Organization atd
Operations of the Aermechanical Fastener Requirements crap for FfIL-SID-15:5-,
has been distributed to organizations psrticipati~ in the preparation of
MIL-S’fl)-1515. This publication presents guidelines for the preparation ad
coordination of requirements fnr tnclusion in this standard. These guidelines
slmll be followed for all requirement additions or changes and shall be revised

as necessary by the preparing activity or his designee.

4.2 Application“-
.

a. The sect ions containd herein are intended to provide uniform requlrementa

applicable to mechanical aerospace faateners ars.1shall be incorporated by
. reference in general ad detail veapan syatana and equipment. apeciflcations.

b. If a requirement contained herein confllcts with a rmuirenent in the
general or detafl weapan syst~ or equlpuent specification, the weapan syatm
or equtpvent specification shall cske precedence. If a requirement lietal in
the contents has not been published but is referenced herein, it Is not

ap,Plicsble and the requirements of the general or detail weapon syatern or ““
eq~p=mt n=cificat ton shall aPPIY. ., ..

1 ● Denotes charge. ..

SuWrsedes psge dated 24 September 1979

3
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KIL%TD-1515A
24 June 1983 .

c. Section 100 Rrqulrcmence apply only to Section 200 Stmctura2 fastener
rrquirrrnenta (excluding subsequent proposed sections such as nonstructural,
propulsion, etcetera, not published or in preparation).

4.3 Descriptive factors ami aymboln. The deacripcive factor symbols used in
this fitamfard shall be in accordance with NS17855.

s. NOTES

5.1 Availability of Documente. CWies of specifications, etanfards, drrninga,
ad publ.icatione r~ tired by contractors in connection WIth speci fit..
proturaent fmctiona atmtld be obtaird frm the prormri!g activity or as
direct 4 by the contract l% offIcer.

6. INTENLR?OUSE MD GUIMNCE CRITERIA
●

6.1 Information ami guidance. Parqraph 6 in ell applicable requirements in
this dotument presents information and guidance for use of that requirement or

parts listed therein. The peragraph is not contractual.

6.2 Implemantat ion. This stamiard IMY not be applicable to prcgrms in the
●xperkncnte2, devefopuental , aploration, prototype, demonstration, validation
prcgram phaaea whera the edvanttges of the stauiard will not.be reelized.

Cuatodiana:
Army - AV
Ihvy - AS

Air Force - 11

Ravieuer Act ivities:
●

Attay- AR, MI
Navy -
Nr Force - 10, 99 ..
DfA-2S =

Prepari~ Activity:
Air Force - 11

Project No. S300+039

● Denotee charge.
Supereadas P@ dated 24 Septmber 1979.

b
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F’sgc llL.1
24 Scptmnber

RFQU2RLHENT 112
1979 24 June 1983

RELEASE FOR USE OF NON4PPWYED FASTENERS

1. &F!QfE- Fascenirg 8YECEC18, fasteners, ad installation requlrrrnenta

identified art,listed in the applicable requirements of this otardard are

appr~ed and shall be given selection priority in new .seroepace systms design.
Those not listed as approved for use require a releaae for uae by the promrirg
activity prior to:incorporation into design, durlrg developwnt, or for uae in
a saembly durirg product ion. This K~Uir~ent e8t8b~8hC8 prep.vracion ad
submission procedures for justification amf e~ineerirg data necessary for the
evaluation and use of fastener8 noc listed herein. It also escablishea the

point of contact for release reqwsta.

2. r)oaments applicable to Requirement 112

HIL-O-E706 Data and Tests, E%lneeri~, Contracc R~uir~enta ‘or
Aircraft Weapon Systems

KIL-STD-965 Parts Control Sy8trm

3. Procedure for use. When a determination hae been made that ● faatenirg
systen or faeceners noc listed herein sfnuld be used, a request for releeee for
use, with the justification and e~lneerirg data specified herein, shxll be
submit trrlto the promrirg activity in accordance vith the procedures of
MI L-c-8706 amf ML-STD-965. Wnen contracts do not cdl out any of the abeve
docmrncnted procedures, the reqwsts shall be nmde to the contact points lfsted
in table 112-1, thrmgh the promrir$ activity in accordance with procedure 1

of HIL-S2T)-965 and the data requirement of 3.1 of this requlrenent.

3.1 Erq?ineerirW data required. When applicable, the following englneerlrg
data shall be furnish~ for each fastener not listed herein for which releaee
for use la raqueatrd.

The reason an approved fastener ‘would not be e.satisfactory @election to
j;rfom t% f~ct ion required by th,edagfgn prOblc= or ●P#ication.

b. The specific materials frmu which the fastener i- manufactured.

c. “The specific plating, coati.rgs, surface treaments, ad lubricant, ●-
applicable. These shall be cmnpletely identifi=f.

d. Va2uea for the physical and machanic~ properties, and •vailabl~

installation performance requirements, arxf●vailable sttuctura.1 deofgn load
allcuable da ta.

● e. An illustration of the fastener with the dimencloru requfrd to aotab318h

the gemnetrical material liaita necessary fot design selection ad for
detemninirg exchangeability. T%is includes the geaaatrical materiel Iimfcc of
lmvtd lation focmed faatenera after instalhtion amd claarutcea required for ..
installation.

..

f. The maximum weight limit par one huridr@ of the faetenera.

g. The desfgn and usage limitation to be applfed.

h. The installation or procenn instruct ion for the part.

● Denotes chawe.

112.

IDownloaded from http://www.everyspec.com
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RQUIRFXSNT 112 SUperSedeS

24 Septrnber 1979 RqUIR~ENT 112
12 July 1978

3.2 contract tits ~ .irment~-
Contract data requirements ehall inckde the

data awcifi~ Ln 3+?

TABLE 112-1. Rcqueet concert points

Department Sutmi t to Action Rqdr~

Air Force Aeronmticd Systerw Divimion
Dieapprwe OK

ATTN: ENPSN Re2e.we
urlsht-pattemon AFB, OfI45433
Teleplune: 513253-4158

Army US Army Aviation R&D CanmtInd
Ditlapprave or

ATTN: tRU)AV-mS Releane
P. 0. BOX 209 - Main Station
St. Lcuis, MI 63166
Telephone: 314-268-s791

Navy Naval Air Development Center
Rev;= ad

ATTN: 6013
Wartainater, PA 1897~

Reccmm m.lation

Teleptmne:
to NAVAIR

219441-2833

Naval Air,Sys teaa cmwti Dleapprove or
ATT’N: AIR-5303 Release
Vaahiwton, oc Z0361

All Military Defense Indtistriel Supply Center
Semicea ATTN:

IUfOCMatiOn am+
D2SC-~M

D2sc/ffPcAc Recanuerxatfon
Phl.ladelphfa, PA 191II

●
Te2eplmne: 21S-697+395

1.

..

112.2
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R4UIi&SNT 120

24 JunQ 1983

DRIVE AND UREWHXIW ELM!NTS

‘“ F
Thio requirement provides for the ●election of driv- ●nd

wrench IW elements ectabliahed as spprcwed for u-e in aeraxce structure
fastener syater.n. Selection may be fur!her limttd by other dotornnts.

2. Docu~nts applicable to Requirement 120

2.1 Government documentc

Federel Specification

CCC-U-636 Wremhes. (Box. Open Erxi,
C@U-660 Socket, 50cket”

Wrenchee)
GGG-u-1~37 Wrench, Socket

Nilitary Specifkstfonc

Wrmch ad
●zl Combination)
Attuh!mnts (For Power Drivan Impect

KIL-U-8982 Wrenches, Splined,
Thin Wall

ML-U-9946 Bits, Scr=drivcr,

Nilitaqy Standarda

●l Box Ed (Thin Wall-High Strergth)

Socket ml M%, Sqmre Drive, High 6tr8tgt L

General 9pecific.etion for

MS 9006 R*cessee-Croe c, Lou Toque Drive, Diwmelons ●d Gase DiMneione
for

!!s 14191 Eece~s, Ribbed-Toq-Set, Dimeuione of k.c.~% GW cod o~fv.t for
MS 21132 Wrenchi~ Element, Exterrd Huagon, for Threded Factonsm
Us 33750 Recacc, Hi-.Tom w; Dlmeneicme of lkca~c, GUJe, ad Drivet for
US 33781 Eececc - Toq-Set, Dimension of R~ce~% GXWJ, ●d Drfve r for
KS 33787 Uronching Element, Cxternel Spline, Dlmenslone for

Other” Gove rtenentDocumnts

TO-1-1 A-8 Structural Hqkre Sect Ion HI

2.2 NowGoverment docunmnts

ANSI 818.3 Sotk&t Cap, Shoulder cd Set Ser*@ - Inrh Seric~

Dlmenelone of lkegon ●nd Spline Soekatc ●od Key.
NAS 7100 ROtosc, Phi21ip#, D&tIMSiOOS of laws “ad @W~
NAS 7101 Bit, Screwdriver, Phil Lip&, Specification for

3. ~esiun and usexe Iimitatke ‘“

3.1 Cxternel wrenchiw ●lementc (extorod or intarnd thredmi~

(Inc2uditqj

to Metdl )

3.1.1 The hexagon drive extereal wrenchirg
●hdl be limitd to use for faotenere qp to
teneile ctresm only.

12001

●lement in sccorderm with lt521132
180,000 pal meximum de Imat-

Downloaded from http://www.everyspec.com
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RfQU2R~NT 120
24 June 1983

3.1.2 All externally threded fasteners heat treated to 180,000 psi mlnlmum
ultimate tensile etres6 arxfhigher and dl internally threded fastenem rated
at 180,000 psi reintmumultfmate tensile etreae ad higher shall have the
US 33787 externsl wrentii~ elem~nt. Fastenets lese then 180,000 psi may
utfltze the MS 33787 wrentii~ element.

3.2 Internal drive eLementa

3.2.1 The KS 9006 recess shall be limited to use in faeteners heat treated up
to 150,000 psi msximum ultimste tensile stress.

3.2.2 The WAS 7100 recess rasybe used in fasteners heat treatad up to 160,000
psi nnximum ultimate tensile e.treee..(Note: P.sateners heat treated above
160,000 psi msxlmum ultimace tensile stress with !S 9006 or WAS 7100 recess may
be used in aecomiary structure with acquisition activity approval .)

3.2.3 Recesses in accordance with MS 33750, HS 33781 and W 14191 ehs.11be
ueed in fastenets heat treatei to 160,000 psi minimum ultimate tensile etrees

ad higher. These recesses umy be used in fasteners below 160,000 psi in order
to reduce the receaa.types “aed in each eystem.

3.2.4 Inttrne.1hexagon receea in accocdence with ANSI B18 .3 ah~l be limit~
to the t,hretied end of pine witluut he.d drfvirg recess, set acr~a, ad
certain psnel faatenem as speclfid in Requir”einent129. Aoquisltlon activity

~PW~al is requir~ for uae of socket hed cap screws in airframe etmctures.

4. Des ign aele’ction and approved callmt

Drive ad wrench ●lamenta identified by chia requirement shall conform to the
documents listed in eection.2 and shell be’selected frm table 120-1.

5. Too3.i~

5.1 Bite for installing internal drive fasteners atwtllbe in accordance with
MI L-B-9946, m 33781, MS 14191, HS 3375o, AWSI 818.3, and NAS 7101, as
applicable.

5.1.1 Refer to T~l-l A-8, section 111 for driver wear Iimita.

5.2 WrenrAes for irretd’licg fastemecs with splime O- h~agon axternsl
wrerrchi~ elemancs ahsll bs in accordance with M2L-W-89S2, Gco-u-1437,

C-W-636. aa applicable. ML-W-8982 wrendres are cmpatible with both the
12-#plfne ad ?6 21132 hexagon wrendirg elements. Wrenches in accoxriance with
CCC-W-636, GCC-W-660, ad GGG-W-1437 are not cqpstible with the 12-sp2ine
wrenchl~ element in accordance with )7S33787.

S.3 Receaeee in accordance with M 9006 .YrxlWAS 7100 and their relatd tools
are fully intercha~eable. Receeaea in acco,rdsnce with MS 14191 and ~ 33781
●ti their related toolt~ are fu21y interchangeable.

..

i20 .2
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NIL-STD-1515A
R4u2RtXSNT 120
24 June 1983

5.4 Care shall be exercised to ensure that the correct eize bit or wrench 16
uwd and particularly for internal driven that epccifid int?tellatlon torqwe
requirements are not exceeied .

6. Intenied use ad guidance criteria

6.1 Sane ‘off-theabelf - aerapace oystam.s may contain fastenem with drive
ad wrenchirg systeme not epecified herein. Pield replacement with preferrrrf
drive am! wrenchirg elements shall be depetient UPU availability of equivalent
hardware meetirg all other required features (configurations, material,
performance, et cetera) of the original faatenera.

: --

I

I (
120.3
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24 June 1983

... ..

I

I

TARLF, 120-1. Drive or wrench element aelectlon.

ERlvli OR DES[GN TuOLIK C6SIC.NSTRENGTH AND
b’RWCH I!I.FYO?NT STANMRll USAGE LIt41TAT[ONS

Hexagon

(External )
CGGw-14 37 Less than lRO ,000 psi tensile

streaa.

o

K 21132 GGGW-636

.190 fnth nominal diameter
GGrew-660 ●nd larger.

12 Spline
(External )

o

180,000 p9i minimum terwile
K 33787 !’IIL-W-8982 atrese.

(Optional below this level)

Phil lips ~ 9006
(Internal)

M2L-B-9946 150,000 psl maximum ten8ile
atreea.

@
us 7100 NAs 7101 160,000 PSI twaximt,mtensile
(Ribbed) etreafi.

TOrq-Set m t4191
(Intern82)

160,000 psi minimum tensile

@’ ;

Ribbed) stress.
M L-B-9946

33781
(Option81 below this level)

Hi-Toque

(Internal)
e

160,000 psi minimum ten8ile
m 33750 ~ K2L-B-9946. etre8e.

(Optional belw this level)

Hexagon ,00 ,,
(Internti MS I B18.3 ANSI 618.3 See 3 .2.6 for limltacions.

Izo.fl
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I .

BoLTS ANO SCRFXS, RFZUIAR ANO SELF-LCCKINC

This rsqulranent provides for the selection of bolts estab21shsd
~i a-hardware for .ee in aerospace structural joini%.

i.
2. I)otu-nta “applicable to Requlrcment 201 . .

2.I Covermnent documents

Federal Specification

CCC-W-1437 Wren&, Socket end Box Erd (Thin Well-High .Strergth)

Nilitary specificatiotle

K2L-B_6812
KtL-B-7836
HIL-B-8831

N2L-B-8906

N2L-F-8906/2
MIL-B-8907

KIL-F-8961

NJL-W-8982

NIL-B-99&6
KIL-F-18240
NIL-B-871 14

Bolts, Aircraft
Bolt, Internal UrenchiW, 160 KSI Ftu
Bolt, 180 KSI Ftu ard 108 KSI Fsu, 450”F Protrudi~ and Flush
,Head; General S~cificatiOna for
Bolt, Tensile, Steel, 220 KSI Ftu,.450”F Erxernal Wrenchiw,
Flanged Herd
Bolts, Shear, Steel, 132 KSI FSU, 450=F
Bolt. Tensile. Steal. 260 KSI Ftu. 450”F Bxcecnal Wrenchirg,
Fle<ed Head “
Fastener, Externally Threaied, 650”F ad 1200”F, Self-Lackiw

Elements for
Wren~es~ Splin’ed. Sotket and Box, Square Drive, High Strergth,
Thin W&l 1 -
Bits, Screwdriver, General Specification for
Fastener, External ly Thretded , 250”P Self-Lo&ins Element for
Boles, Rece6s Drive,.GeIIerd s~cif ication.fOr

1 (
.

Nilitary Stardards

I

Us 14157 Bolt, $fhiel~ Tension, F2asged Steel , 180 I(BIFtu, 450” F,

External Spline Drive
us i4163 Bolt, Wheel, Tension, Flanged . Steal 220 KSI , Ftu, 450” F,

External Urenchi~, spiine, Orive
US 14179 Nut;.Plate, Sa2f-Lockf%, Floatl%, TWO Lug, Reduced Rivet

Spaci~, Steel, ‘(Vespel Ineert) 500 Cycles Rmee, Replaceable
Nut, 160 K.%X~tU, 450”F

US 14181 Bolt, Tension, Inconel, 220 KSI Ptu, 800”F, Externsl Wren&h itg,
Spline Drive, Flarged Hem3

?2s 14191 Recess, Ribbed-Torq-Set, Dimensions of Recess, Gage and Driver
for

MS 21134 Bolt, Tension, Steel,
Spline Drive, F3anged

H5 21296 Bolt, Tension, Steel,
Spline Drive, Fle~ed

KS 21297 Bolt, Tension, Steel,

Spline Drive, Flarged

180 KSI Ftu, 4SO”F, Etiernd Wrenching’,

“260 KSI, F“ti!,450”F, Extern.d Wrenchiw,

Heed
220”KSI, Ftu, 450”F, External Wrenthin3,
Hed

us 33750 Receaa, Hi-Torque; Dimensions of Recess, Cage and Driver For
MS 33781 Receae-Torq-Set, Dimensions of Recess, Gage and Driver for

201.1
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tiarshall Space Flight Center Documents

HsFC lCIt190001 R.muiremencs and Procedures for Concminacion Control DIE? to
Vacuum Outgassirg

(Application for copies stmuld be
Center, H~mtsville, AL’ 35812)

2.2

NAS
NAS
NAS
NAS
NAS
NAS
NAS
NAS
NAS
NAS
NAS
NAS
NAS
NAS
NAS
NAS
NAS
NAS
NAS
NAS

NAS
NAS
NAS
NAS

NAS

NAS

NAS

NM

NAS

Am

Am

NowCoverment docttments

498
563572

621
1101
1102
1161-
1189
1190
1216
1218
1219
1221
1578
1S80
1581
1767

168

1953-1970
1972-1980
1982-1990

1992-2000

4002
60U3
40!36

6203-6220

630%6320

640%64,20

f160&-6620

670.+6720

6804-6820

7478

..

7479

Bolts, Shear

addressed to the Marshall Space F2.lght

Bolt, Full Threa3ed, Fully Identified Head

Fastener, Titanium Alloy, Proarenent Specification
Screw, Machine, Flat Fl12ister Hesd . Full Thred , Torq-Set
Scr-, t4achineFlat 100 Deg Heal, Full Thred, Tocq-Set
Screw, Self-Locking , F3st 100 DSE Herd, Shear, Torq-Set
Screw, Self-Locking ,Flac 100 Deg Heal, Pull Thretd
Scr-. Self-Lockims, Pen Heal. Full Thre.d
Bolt,
Bolt,
Bolt,
Bolt,
Bolt,
Bolt,
OoLc,
Bolt,
Bolt,
Bolt,
Bolt,
Bolt,

Shear

Flat. Pan He-ti.Hi-Torais Receaa. Full Thred
Flat: Pan Hexi j Hi-Tow’ue Rece6sl Long Threei
100° Flush Ten!4ion.Neti, Hi-To”rque Receaa, Full Threal
100” Flush Tension Herd , Hi-Toqtle Recess, Lorg Thred
Flat Pan Heed
100 Deg Flush Tension Heed
100 Dag Flush Shear Hed
Close Tole.rancet 100.Deg’Rsduced’Head, Hi-Toq ue, Receaa
Shear, Hexagon Heed, 180 KSI ,
Flat, 100° Heal T6rq-Set and Hi-Tocque, 180 “KSI““ .
Brszier Head , Torq-Set and Hi-Toque, 180 KSI
Flat, 100° Rsduced Hed, Toq-Set and Hi-Toque 180 KSI

Faatenera, Alloy Steel, Externally Threded
Fasteners, A286 CRES, Exte.rn&lly Threded
Fasteners, 6AI-4V Titanium “Alley, Externally Threeied
Bolt, Ncs Head, close Tolerance, Alloy Steel, LOnS Thretsl, Self-
Lodtins and Non-LockirIs
Bolt, Hex Nerd , Close Tolerance, A286, Short Thread ,

Self-Locking and Non-ticking
Bolt, Hex Ilezd, Close Tolerante, C’AL4V Titanium Alloy, Short
Thresi. Selfx@cking and Non-Lockirg
Bolt, Hex Need, Close Tolerance, A21v Steel, Lo?g lhrem+ ,
Self-Lnckirg ard Non-kdcirg
Bolt, Hex Netcf,Close Tolerance, A286 CIWS, Lorg Threed,
Sc2f-Locking ami No!’I-LJxIcIw
Bolt, Hex Hed, close Tolerance, GAL+V Titanium A11oY, Lort3
Threei, Self-Lorlting and Non-7.acki~
Bolts and Screws, Steel, Corrosion ~nd Heet Resietant Heat
Treated, Roll Tftreded-1800°F (982.2”C) Solution ati
Precipitation Heat Treatal .. ..

Bolts and Screws, Steal, Corraa ion ‘and.Heat Resist.snt Heat

Treated, Roll Threded-1650°F (898~9”c) Solution at-d
Precipirat!on Heat Treated

.

201.2
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I

1.

3. Oesign nnd usage limitations

3.1 Bolts tmnaller than 0.2500 inch in diameter shall not be used in any sl~le
bolted atnctural connection, includimg primary flight control 6ySt.3U6, or any

application ~.ere failure would adversely affect safety of flight.

3.2 Aluminum alloy threeied bolts shall not 6s used in etructuraf
applications. (DOe6 not apply co threaded pins. See Rsquirrrnent 214. )

3.3 The smallest acceptable diameter for 100° reduced flu6h he-f bolts shall
be 0.2500 inch, except 0.1900 inch dlmster 100” reduced hed bolts may be used
in panels whose removal is not required for scheduled maintenance.

3.4 Sflver platd or cadmium placed bolts ehe21 not be used in contact with
titanium structure.

3.5 Titanium alley bolts shall not be used with aL2ver platd self-lodcirg
nuts at tempe raturea above 600”F.

3.6 Titanium alloy bolts she21 not be cadmium platrd and @hall not be used
with cadmium platrxinuts at Cmperatures above 200”F.

3.7 Cadmium plated bolts shs21 not be used in teu~rature prokes, electrical
or life supprt apace vehicle canponencs or syetrms, potable water supplies, or
food processing equipment.

3.8 The self-locking element used in bolts she31 be In accordance with
t’lIL-F-lf96ior MIL-F-182fI0. Self-locki% bolts shrAl be used subject to the
limitations stated herein.

a. Shs.21 be selected and used in a manner that will psnnit functiona2 ard
dinrensions2 intertha~eablllcy with a pert that has only the attribute

described and defined by the applicable starrlard and dtswir!gs.

b. ,Sha.11be used only in application that peimit e“hgagement with the complete
internal threds over the minimum external thre.d ae deefgneted by X fiin!mumas
stuwn on figure 201-1.

c. Bolts containi~ self-lodci~ elements in accordance with tfIL-F-18260 or an
insert or part that is nonnetdlic shall not be used in parts where the Io&im
element will encanter keyways, slots, crcse holes or other thred
interruptions.

d. Shall not bs used as stated herein: ‘

(1) at jointe in control systems, at sltgle attachments or where the 10SS of
the bolt would affect safety of flight ..

(2) as an axis of rotation for another part onleas the fastener is held In e
positive locking device that requires shearirg or tuPture Of ~teri~ before
torsione2 losiis uculd be applid to the bolt in suth e aunner as to rdi=e the
internal stress of the assembly or turn the bolt loose.

201.3
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Examples: bearlrgs, kushi~s, clamp-p ~sh~%a, pulleys,
crarks, levers, llrkages, hi%e pine, sxlea, shafts,
spirdle gears, cams, cam followers, slidi~
mechanisms ami pivot points

(3) at ET .i%le bolted .tructural joint which seines an a primary load pat~
the failure of which would ●ndartgcrthe safety of pereonnel or would rerder the
equipw. nt incrperative or cause its destnction.

Ernmples: fixed joints, tie rods, struts (ffxed le~th raembers)
wing attachments of fueelage, stabilizer surface
attachments, lorgeron jointe

e. Shall not be used to attach acceas panels, doors, or to a.sscmble a~ parta
that are racinely disassembled at interals less than 400 flight houre.

f. Shall not be used on jet ●~ine aircraft in lomtions where a lose
fastener cculd fall or be drawn into the e~ine int~e.

s. Shall not be used if the”lo~l~” device has been reworked or reproeeseed .

h. Self-locking bolts containi~ eelf-lockirg elements classified ax 250”F,
450”F or 1200”F are intenied for use at ambient trnpsrature corcfition.sof -65”F
to +250”F, 650”F or 1200”F respectively ard are deoign.d to ftmction
satisfactorily at temperatures thragh tliese rargei~ ~~

,.

i. When used in applications “requirirg contro’llsd torqoe, swh as cbmpi~
molded gaskets in fuel cells, consideration ❑ust be given to the maximum ad
minimum locking toque permitted by the promreaent doament.

j. For the self-locki~ ‘bolts that incorporate an imsert or part that is
aonnetallic, the enteritg ●rrjof the ~hreded k.leo used in coqjunct ion with
the self-locking externally threded fastener sh6.11be ccuntereunk 9b to 120
degrees. This countersink shell have a minimum dianeter .01S inch lerger than
the*mcjor thred diemeter of the faetener. ‘ This la to prevent the first threal
fran ~ttlrg the self-lockirg ●lement.

k. Unthre&ied tiles or portioms of fmles thrcugh which the
the.bolt must pas6 shall..heve a minimum dimeter sufficient
lodcing element.

1. Shall not be used with castellated ruts or self-lo~ing

lockirg element
to clear the

nuts.

of ‘

4. Design eelection and callwt. Bolts in the.category estebliebd by thie
requirement shall confotm to the doa~ats ewcified in section 2 ad shall be
s~ected frm ad apccified by pert nuabers fisted on the doauents in tebles
201-1 ~rd 201-11.

.,

5. Tools aridinets.lletion procedures ,.

a. Interference between the hole and the heuf to ehatk rediue sluuld be
avoided . A countersink in the bolt hole or the washer are mctlmds cmmrdy
Ussd.

201.4
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b. flitsfor Installlr!g internal recess drive bolts. shtill
tlIL-fI-9946,’F533750, NS33781 or KS14191 , as applicable.

N2L-STD-1515A
R4uIRmENT 201
24 JurIe 1983

be in accordance’ with

5.3 \lren&es ‘for installing spline drive external vrenchirg bolte ehall be in
accordance with NIL-U-8982; h- he.d boltB shall be in accordance tith
f41L-W-8982 o r CGC-U-1 637.

5.& Since the use of the improper wren~ or bit will degrade installation,
care sha21 be exartised to aesure that apcified size bit or wrench is
available am! u6ad.

6. Itrtetwfeduse and guidance criteria

6.1 For the purpoaea of this requirement the terms bolt and ecr- are IIeed
intcrchargeably.

6.2 Where peesible and praccica2 , macirg parts (except there flush hed bolts
or plate mte are ueed) shall have similar external wrenchirg configurations.

6.3 When nutgassirg characteristics are a requirement, refer to Rquirenents
102 ad 103 attd to Harshall Space Flight Center Docu!rent 10M9OOO1 .

6.4 For the use of bolt threais in bearire refer to Rtquiranent 121.

6.5 For the uae of overstie bolts refer to Requir=ent 223.

. .

. .,.

. .

201.5
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x,

x,
Y,

Y,

I z,

.. —- -—

---- ___

-+ -z~xMAx

Thread x Thread x Thred x 1
Stxe Min. Size Hin. Size Min.

.i-bo .125 3f8-26 .208 718-16 .357

6-32 7/16-20 .250 1-12

8-32 .156 1/2-2(3 1-1/8-!2 .417

10-32 “’ 9/16-18 .278 l-llh-12

114-28 .178 5/8-18

S/16-26 .208 3/4-16 .312

rainrepresents the minimum length of external threads cequl”red for

eWaRement with c~plete internal thretd pitch. The lockiw element sha2 1
engage within this mtnimum length and meet requirrsnerrtsof the lodcing
element or f.sstener s~cificac ton or stad,ard approved for use. X, min is
equal to 5 chreal pitches.
IMIXequals the length’of cmnplete threai pitches between Y amf Z.
is for ease in starti~, the lorki~ ●lement shall not be ef feetive within
the area of Y minimum.
min equals one caplete thresd pitch; Y, max equals two conplete thred
pitches. This dimansion shel 1 not include c’hre.sdpitches which have
lnconplete form or unthre&ied Pertiom of e!ui”,that is, chamfer amf any

extension beyond threai. .,

equals one canplete thred pitch plus thread runat. The 10*lw element or

a~ “~chine hOles or grO@e$ fOr the 10cX1% eiemen E shall not penetrate
this area.

FIGLRE 201-1. Effect ive locking area.

201.6
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(
slum

1. Purpose. This requlrtn!ent provides the eqzineerirg criteria, rrqulr~ente
and limitations for the selection and use of studs as aercspece mechanic.d
fasteni~ systemfi.

2. I)ocumenta applicable co Requirement 202

2.1 Government documents

liilitary specifications

UlL-S-.45933 Scud, Keyrirg Locked, 125 .ard160 KSI, FTU: General

I Specification for
f41L-S-f15933/l Stud, Keyring Locked, 125 KSI, F20, Siwle Step
KfL-S-L5933/2 Stud, Keyri~ Locked, 160 KSI, FTU, tlulclple Step

f41L-S-45933/3 Stud, Keyrlrg Locked , Hole Dimensions for and Assembly of

(

(

Military Stamiards

US 9827

US 9828

US 9829

US 9830

US 9831

M 9832

MS 9833

MS 983&
.

US 9835

f4S9836

US 9837

US 9838

MS 9839

MS 9840

24S 17293

IIS17294

Scud -
UN3S x
Stud -

UNJS x
Stud -
Utus x
Stud -
UNJS x
stud -

UWs x
Scud -

U!’Usx

stud -
URIS x
Stud -
UNJS x
Stud -
UN2S x
stud -
Ufus x
Stud -
Utus x
Stud -
Ufus x
Scud -
UNJS x
Stud -
Utus x
Stud -

Stepped, 2 D2A,
.190-32 UN2F
Stepped, 2 D2A,

.25*28 UNJF
Stepped, 2 D2A,
.3125-26 UNIF
Stepped, 2 D2A,
.375-2.4UNJF
Stepped. 2 D2A,
.4375-20 UNJF

Stepped, 2 “DW;
.500-20 UNJ P

Stepped, 2 D2A,
.5625-18 UNJF

Engagement, Steel, .250-20

Ergagewnt, Steel, .3i25-18

Engagement, Steel, .375-16

Engagement, Stee2, .4375-14

Engagement. Steel, .500-13

Engagement, Steel, .5625-12

Engagement, Steel, .625-11

Step~d, Drilled, 2 DIA, Engagement, Steel, .250-20

.190-32 UfL7F
Stepped, Drilled, 2 DLA, Engagement,” Steel, .3125-18
.25*28 UfL7F
Stepped. Drilled, 2 D2A, Er!g&gement, Steel, .375-16
.3125-24 UNJF
Stepped, Drilled, 2 D2A, Engagement, Steel, .437S-16
.375-26 UWF
Stqped , Drilled , 2 D2A, Engagement, Steel, .500-13
.4375-20 UfUF ““
Stepped, Drilled, 2 DIA. E~agement, Steel, .S625-12.
.500-20 UN7F
Stepped, Drf_21ed, 2 D2A, .Ew.sgement; Steal, .625-1I
.5625-18 fJNJF “’
Step~d. 1.5 D2A...E~agemnt,t, .25*2O x .190-32

(tft2,-s-8879”Ttieaf)

Stud - Stepped, 1.5 DIA, Engagement, .3125-18 x .250-28
(KIL-S-8879 Thretd)

202.1
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MS 17?95

MS 17296

MS 17297

MS 17298

MS 17299
MS 17300
Ms 17301
MS ]7302
Ms 17303

MS 51833
US 51834
HS 51835

US 51989
MS S1990
MS 51992

Stud - !itvpped, 1.S I)M, Engagement, .375-16 x .?12$-211

(H3L-s-8879 Thread)
Stud - Stepped, 1.5 DL4, Engagement, .637S-14 x .375-24
(KIL-s-8879 Threa4)
Stud - Stepped, Drilled, 1.5 D7.A,Engagement, .3125-]8
x .250-28 (tiIL-S-8879Thresd)
Stud - Stepped, Drilled, 1.5 DL4, Ertgagement, .375-16
x .3125-24 (!iIL-S-8879 Threai)
Stud - Straight, .190-24 x .190-32 (t41L-S-8879 Thred)
Stud - Straight, .250-20 x .250-28 (flIL-S-8879 Threa4)
Scud - Straight, .3125-18 x .3125-24 (MIL-S-8879 Threid)
Stud - Straight, Drilled, .250-20 x .250-28 (MIL-S-8879 Threai)
Stud - Straight, Drilled, .3125-18 X .3125-24 (W I,-S-8879
Thred)
Stud, Locked In-Key Locked, Lighcwelght
Stud, Locked In-Key Locked , Hesvy Duty

Inserts and Studs, Locked In-Key Locked , Hole Dimensions for and
Assembly of

Stud, Locked In-Ring Locked , Scrratd”
Rirg, Lock, Serrated
Stud, Locked In-Rirg Locked , Serrated . High Strergth

Fts51995 Fasteners, Riw Locked
Us 51997 Ring, Lock, Serrated -

Mill,tary Handbooks

MlL-NDBK-5 ttetsltic)laceris.lsand

2.2 Non-Government documents

Inserts and Studs,-Installation of
Nigh Strergth

Elements for Aerospace Vehicle Structures

NAS18fIl thru Stud Assembly - Thre.@ed Metal , Double Step
NAs185fl

NAS1860 thm Stud Aase!nbly ~ Thre&3ed tietsl. Si%le step.

NAS1863
AS1!229 Insert, Screw Thresd, Helical Coil, Stud Locklns, Performance

AS3086
AS3087
AS3088

AS3089
AS3090

AS3fA91

AS3092

AS3093

Standard for
Stud - Straight,

Stud - Straight,
Stud - Straight.
UtUF
Stud - Straight,
Stud - Straight,
.190-32 UNtF
Stud - Straight,
.250-28 UN3F
Stud - Str.alght.
.3125-24 UK2F
Stud - Straight,
.37>24 UNJF

Key Locked;.Steel, .190-32 UMF X .190-32 UtUF

Key Larked, Steel, .250-28 UMF x .250-28 UN3F
Key Locked. Steel, .3125-24 UNJF x .3125-24

Key Locked, Steel, .375-2fIUN7F x .37s-2h
Key Locked, CRES ANS5731 , .190-32 UNJF x

Key Locked, CRES ANS5731 , .250-28 UN2F x

Key Locked, CRES AUS5731 , .3125-24 UN7F x
..

Key Locked, CRES.MIS5731 , .375-24 UNIF x..

UNJF

AS3139 Stud, Stepped - 2.5 D~. Engagement, PD Shank, AMS573] , .250-28
UtUF - 3A X .190-32 UN3F - 3A

AS31fI0 Stud, Stepped - 2.5 D~. Engagement, PD Shark, AHS5731 , .3125-26

UNJF - 3A X .250-2R UK7F - 3A

202.2

Downloaded from http://www.everyspec.com



(

*

i.

(

AS31bl Stud, Stepped - 2.5 DLA. E!tgagement,
UN3F - 3A X .3125-26 uN7F - 3A

AS3142 Stud, Stepped - 2.5 DIA. E~agement,
:UNJF - 3A X .375-24 UNJF - 3A

AS3143 Stud, Stepped - 2.5 DIA. Engagement,
UWF - 3A X .4375-20 uNFJ - 3A

AS3;44 Stud , Stepped - 2.5 DIA. Engagement,
UNIF - 3A X .580-20 UN3F - 3A

H3:.-STO-1515A
R@ UIRlM5NT 202
24 June 1983

PO Sh8rt%,AHS5731, .375-24

PD Shank, A!4S5731, .4375-20

PD shark, A1’lS5731, .500-20

PO Sh~rit,AtlS5731, .5625-18

AS3319 Stud - Straight, RI% Locked, CRES AMS5731 , .190-2~ UNfC x
.190-32 UtUF

AS3320 Stud - Straight, Riw Locked, CRES MS5731 , .250-20 WC x
.190-32 UNJF

AS3321 Stud - Straight, Ring Locked, CRES AKS5731 , .3125-18 UMC x

.3125-24 UNJF
AS3322 Stud - Straight, Riw Locked , CRES AHS5731 , .375-16 UNJC x

.375-2fIUN7F

3. Oesign and usage limitations. Studs for tapped heles shall be subject to
the llmf.caclons atxfusages stated herein:

a. Studs shall be installed as specified in their particular design/usage
stamlard to eliminate the possibility of their rotational dispIaccmenc when
installing or removing the maci~ unit.

b. Install MS 51833 anc.t4S51834. studs in accordance tith MS 51835.

Install !41L-S+5933/l and MTL-S45933/2 scuds in accordance with
;;1.-s+ 593313.

d. Install !!s51989 ad MS 51992 studs in accordance with MS 51995.

e. Install MS 9827 thru ~9860 and ?4S 17293 thru HS 17303 studs in threeded
holes tapped to National Form NC-3 tolerances or UnifleJ National Form UNC-3B
tolerances co the requi red depth. The studs shall be installed to the torque
limit specified in table 202-1 (for t4S 17299 thru m 17303) and table 20%11
(for MS 9827 chru tfs9840 amf MS 17293 thr. FG 1729g). In Order tO ~ec the
required installation torque limits given in tables 202-1 and 202-11, a
starriard or a +.003 oversize pitch diameter stud may be selected.

f. Install AS3086 thru AS3093 studs in accordance with the manufacturer’s
lnstmtlorw. Refer to standards AS3086 thru AS3093 for manufacturer’s name and
address.

%. Install AS3139 thru AS3144 studs into ‘stud-lodcirg helical coil threeded
inserts (per AS1229) designed to proved an inatmllation toq~ ~thin the ‘“
values specifl.d in cable 202-111.

..,,

h. Nut end thretis of studs rmder.250 nqninsl dimeter sha31 not be drilled
for cotter pins or lock”wire.

4. Design, nelect ion and approved call-out. Faatenera in the catego IY
established by this requirement shall be selected at-dcalled-out frmn table
202-I\’. ,,

(
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5. Tooli ~. Studs shall be lnstslled by using toob that conform co
acceptable aermpace practlceri for the type of stud belrg in8caLled.

6. Interwied“se end guidance criteria. This section 18 intemfed to provide
guidance to designere for the appllcaclon and selection of studs.

a. Stepped studs my he need to prnvide higher stre~th capablitiea in
relatively Lw s:re~th structural (parent) materints with a skrter length of

engagement than requirtd for straight scuds (both ●mls axme dimmter).

b. In the design eeleccion of studs for structural applications, it 1s
necessary that the proper degree of constieratiO” be given to the axi~ Iosd
carrying capabilities of the installed stud in the specific parent Mterials at
the maxlmwn operati~ temperature of the assembly.

c. The axial load capability of an installed stud is detennincxl by either the
minimum tensile stre~th of the nut end or by the resistance to pullcmt from

the parent material whichever is the lower.

(1) Resistance to pullcuc of the installed stud is the product of the shear
engagement area of the stud end threal and the ellwable shear stress of the
parent material at the maximum operati~ Cmperat”re. It does not represent a
dimension of either of the membere in an unacuembled coniitton.

(2) The allowable shear sprees. for rmec metsllic ~teriels in listed in
HIL-fUmK-5 .

.

(3) The shear engagement .sreae of the stud ed tlrfe.sfsmay be obtained frun
the design /ussge stai-riardfor theparcicular stud”.

d. Host studs are interzied to be Imwied primarily in tension. Joints =rryi~
shear lods ntmuld be deaignd to pr”eclude eubjecti~ the at”ds to shear loada
or u8e only tlwae studs whose feature~ allow their use under shear loading.

. .

202.4
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I

( TARLE 202-1. Straight Interference TABLE 202-11. Stepy d interference

fit studs. fit studs.

Torque, lb - In.
Thred size
(Orive erd) Minimum I Maximum

ku-k_ld

(

Torque,
rhread size
(mt emi) Minimum

.190 -32 15

.250 -28 60

.3125 -26 85

.375 -24 160

.437s -20 200

.500 -20 250

.5625 -18 425 :

- in.

tixximum

50

125

260

500

800

1300

1800

TASLE 202-111. Steppe d studs (AS3139 to AS3144) in
stud-locking helical coil inserts per AS1 229.

Thre=l size
(nut end)

.190 -32

.250 -28

.3125 -24

.375 -2.4

.4375 -20

.500 -20

Torque, lb - in. ~/

Minimum

23

52

105

140

175 “’

260

. .

H9ximum

65

90

180

240

300

450

Al A lubricant or coati~ my be spp2ied to the stud end
thresds so as not to exced the uaximum COrque values.

.,

202.5
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TAELE 202-N. Studs.

Promr.9nent

Part Number specification Heterle.1 Other

Stud - Stepped 1.5 Dia E~agemenc

= 17293 None

F6 17294 None

?4S 17295 None

US 17296 None

PK i7297 None

MS 17298 None

Hs 9827

Ui 9828

MS 9829

Ns 9830

MS 9831

26 9832

MS .9833

m 9834

MS 9835

MS 9836

H 9837

MS 9838

~ 9839

w 9860

Steel

Steel

Steel

Steel

Steel

Steel

Scud - Step~d 2.0 Dla Emgagemenc

MS 7456

AM 7456

MS 1456

MS 7456

hUS 7456

hM 1456

MS 7656

MS 7h56

MS 7~56

US 7456

AUS 7456

MS 7456

N5 7456

AM 7456

Steel

Steel

Steel

Steel

Steel

Steel

Steel

Steel

Steel

Steel

Steel

Steel

Steel
..

Sted

.250-20 X .190-32

.3125-18 x .20-28

.375-16 X .3 J25-24

.431s-14 x .375-24

.3125 -18 x .250-28

.375-16 x .3\25-2&

.250-20 X .190-32

‘.3125-18x 250-28

.375-16 X .3125-24

.4375-16 x .375-24

.500-13 X .4375-20

.5625-12 X .50-20

.625-11 X .5625-18

.250-20 X .190-32

.312S-18 X .250-28

.373-16 X .3125-24

.4375-14 X .375-24

.500-13 X .6375-20

.5625-12 X .5C@20

.625-11 X .5625-18

292.6
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TAFi.E 202- w. Studs. - Contiwed

I

PrOmr.=ent
‘art Number Specification Material Other

AS 3139

AS 3140

AS 3141

AS 3142

AS 3143

AS 31&.4

HS 17299

FEi 17300

ns 17301

K$ 17302

HE 17303

AS 3086

AS 3087

AS 3088

AS 3089

AS 3090

AS 3091

AS 3092

AS 3093

AS 3319

AS 3320

AS 3321

AS 3322

Stud - stepped 2.5 Dia Ertagemenc

Ans 7477 CR13S (AI’S5731) .250-28 X .190-32

AM 7477 CRES (AHS 5731) .3125-2.4X .250-28

Awl 7477 CRES (AtfS’5731) .375-2.4 X .3125-2fI

MS 7677 crzs (AfCi5731) .4373-20 x .375-24

ANs 7477 CRES (ANS 5731) .500-20 X .4375-20

MS 7477 CRES (A?4S5731) .5625-18 r..580-20

Stud - straight

None

None

None

None

None

M 7452

MS 7452

MS 7452

FM 7452

Ans 7477

MS 7477

Am 7477

Am 7471

MS 7482

W 7482

MS 7482

AU. 7482

Steel

~
Steel

Steel

Sceel

Steel

Steel

Steel

Steal

Steel

CRES (MIS 5731)

CRZS (Am 5731)

CRES (A= 5731)

CRES’ WS 5731)

CRES (Am 5731)

CRES (Am 5731)

CRSS (A!LS 5731)

CRES (AMS 5731)

.190-24 X .190-32

.250-20 X .25(F28

.3125-18 x .3125-2&

.250-20 X .25Ck28

.3125-18 X .3125-24

.190-32 X .190-32

.250-28 X .25&28

.3125-24 ‘X .3125-26

.37s-24 X .375-26

.190-32 X .190-32

.250-28 X .250-28

.3125-2h X .3125-24

.375-24 x .375-24

.190-24 X .190-32

.250-20 X .25Ch28

.3125-18 x .3125-24

.375-16 X .375-24

202.7
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TASLE 202-Iv . studs. - Co”tfrued

I Procurar.ent
Part Number Sp2ciflcati0n I Material Other

Stud - Keyrlrg Lorked

n .45933;1

I
KIL-S-45933 Steel (4130, fI140,A 286) 125 ksi FTU

H 45933/2 HIL-S-45933 Steel (4130. 4140, A 286) 160 ksi F20

m 51833 NIL-S-45915 Steel (4140, A 286, 303) Lightweight

m 51R34 NIL-5+5915 Steel (4140, A 286, 303) He8vy Duty

Ns 51989 H2L-S-45909 Steel (4130, A 286)

MS 51992 HIL-S+ 5909 Steel (8740, A 286) High Strergth
Nickel (AILS5662D-79)
Titanium (6A1-4V )

Ring, Locked , Sercntcal ‘

us 51990 tUL-1+5910 Steel (C1!17 , A 286)

ns 51997 FJL-I-45910 Steel (CiAi7, A 286)

Stud A8sembly’

NAs 1841 None” Steel (4130, 303, A 286)
thru

Double Step

NAS i85ib

NA,S 1860 None Steel (4130, 303, A 286)
thru

Siwle Step

NAS 1863

. .

202.8
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( SOLIIIRIVETS

1. Purp08c. This requirement prvvidee the engineering criteria, requirements,

and design and usage Iimft.stioma for the selection and use of solid rlveta in
aerospace mecha,nlcal faateni~ aystma.

2. Dowment8 appLicab Le to Requlrcsnent 206

I
‘(

2.1 Gove rment doamentri

N.ilitwry Ste.rvlards

● Hs 9403 Rivet, SoLid-Universal Red, A2S5737

MS 9460 Rivet, SoMd - 100” Flush Hed, ANS7235
● MS 14218 Rivet, Solid, 120” Flush Interference Shear Heed

* HS 20426 Rivet, SoMd, Count eraak 100”, Preclaion Head, Aluminum and
Alumimm Allty

US 20627 Rive t.,Solid 100° Ccuntereunk Head, Carbon Steel
CotrosiowReaiatant Steel. Honel ar’dCopp+r

(
I

US 20470 Rive t, So2id-Univereal

FM 20613 Rive t, Solid-Unive raa3
Corroalo*Resiscant

US 20615” Rive t, Solid-Univeraa3
Alloy

He&l,
Head,

Ned,

Air Force - Navy Aeronautical Stmfarda

Aluminum and Aluminum Alloy
Steel, Cerbon and Steal,

Brasa, Copper and Nickel-Copper

AN123151 Rivet, SoLid, Univerael Reel, AF!s7229
thru

ANl23300
AN123301 Rivet, Solid, Universal Head, AMS7232

thru

AN123450
ANI23451 Rivet, Solid, 100° Flush Head, AMS7229

thru
AN123600
AN1 23601 Rivet, Solid, 100” FIuah Heed, AKS7232

tk-u
AN123750 ..

2.2 Non-Cwermnent doamencs

● NAS1097

NAS1 198
NASl199
NAS1 200

Rivet, So2.td, 100” Flush Sheer Heed, A2umirrum Alloy, Titanium
Columbium Alloy
Rive t - Solid Unive real lied, A286 Corrosion Resistant Steal
Rivet - So3id - 100’ Flush tie.slA286 Corrosion Resf6tent Steel
Rivet, Solid, 100” Flush Shear H?d A286 Corrosion Resistant

Stee2 amd fionel “

3. Design and usage liml cations. Solid..rivets in this requirement shall be
● subject to the .desfgn and usage Mmitaciona stated herein.

a. DO not use cadmiu=pleted rivece where temperatures may exceed 450”F.

Cadmiuwplated nmnel rlveta mey not be used in applications where temperatures
exceed .400’F. “

206.1
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b. Do not u6e cndmiurplatd or silver-plated rivets in titanium.

c. The prlmaty locding of rivets ehall be shear.

d. Head conffgurfltion .mhali be in accordance vith Requirement 106. Where an
e.~lc other than 100= is needed , contact the procurirg activity for “approval of
the specific 8ppLic8ti0m.

e. fi]gedietance (center of hnle to edge of sheet) for ch~ lCI~CIOn Of rIVe LS

in eheets eh~ll be a minbum of 20 (O - rivet di=eter).

4. nceign, select ion ard approved cd l-out. Fastenera in the category
escablishmd by thie requirement shall be eelected fr~ ani called cat by pm~t
numbers ep?cified on stardarda Iiattd in section 2.

s. Toolin8,. Rivets shall be driven utilizing toole that conform to acceptable
aeraepce practices for the rivet size and materiel bei~ upset,

6. Interded use ad guidance..criterii. This section Cs inteded to provide
guidmnce to denignere for the application erd select ien of eolid rivets.

6.1 A2uminmm alloy 2024 (-Type DD-) rivets sbxtld be driven imnrxiiately after
qusnchi~ or refrigeration. These require special cere.,when driving to avoid
or minimize upset cracking. See figure 206-1 for al lwancec.

6.2 When ‘USIW rivet materiel harder “thin the materie3 ‘to be joiwd ,
particular care Skuld be taken to avoid distortion during rlvecirg. s~cia.1

care is reccmuended mhen aelecticg rivet typms ad ~terie.is for installation
thrmugh norraetallic ntmctures. Soft materials emy””iimriveted by USIW mesherm
umder the rivet upset trail.

6.3 TO minfmize galvanic corroeioq ii’the joint, rivets slrwld not be anedic
to the mat anodic materiml in the joint.

6.6 Spmcfad~ should be uEmd to prmvide a flat surface under upset heais
when:

,.

6.4.1 l’hesurface slope la greater than 8“ under the upset heed of rivets.
(Recmuse of fatigue considerations, tapmred shims my be used to avoid
cmmntecboree. )

6.4.2 A torved surface haa a radiua less than three times the rivet ehsrk
diameter.

6.4.3 fie rmughneas of the faci~
BfiR.

6.S M not oae aolid rivets where
be detrimental to the atrmccuse.

..

..
amrface under the heais is greater than 500

..

forces reqQrd to upset the solid rivet can

6.6 Minimum spmi~ for riveted joiots stmuld be 4D betxeen fastenere in the
game adjacent tow or in stmggered patterne except in fuel tight areas where

the minimum speci~ skcwld be 3D (D - rivet dimneter).,,

6.7 Tables 206-I ad 206-11 are pre~e”t~ ~~ ariaid in the select ion of solid
rivets.

206.2
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~ceptable provided ccacks dO nOL
extemi ulthin n cl rcle concentric

with and havi~ a diameter

aP~O~-Cely 1.1 times the shark
\ dlaeter.

(,

I .(

Acceptable provided cracks do not
extemf ulthln a circle concentric
with aid having A diameter

aPm O~Wtely 1.1 thmaa the shank
diameter .armfprovided the cracks
do not tem.1”to intetnect so ae to
be a potential cause of a sect ion
of the hed chipping rut.

Q.’
Not Acceptd le

Q
. Noc AccaMable

Not Acceptable

: Accept ahLe

Acceptable Q“
ecteti with

vlth araih.$
. Acceptable

approximate
di=eter.

,9

t Acceptable

Acceptable
●xtetd witt

with and h~ criteria”
approxk.att
di-ter a!
do not ted
be a potenl
of the head

K(I.-SKD-I515A
RF@ IRtY!ENT.206
24 June )983

previded cracks do not
tin a r.tccle concentric

%i~ a dlmcter
~y 1.1 timee the aha*

previded cracks do not

FIGURE 206-1.
Iln a Circle concentric

Formed head intpect io’~lw a dl~eter

:ly 1.1 times the ●harir
206.3 UI provided the cracka

I co Lntereect ao 8s to
. . . . .. . . -..”----- -“
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( BLLND FASTENERS

This requirement provides the e%zineerl% criteria, requirement~,
~~ =~rd “~sge limitations for the selectf.” ad use of b~ird faecenera
in acrospsce acructure.

2. Documents applicable to Requirement 213

2.1 Covernnent documents

FLllitary Specifications

i KLL-R-007885(AS)

ULL-R-007885/2
.

KTL-R+07885/3

tt3L-R+07885/.4

MI L-R-007885/5

(
HIL-R-00788516

NIL-R+I07885/7

UIL-R-007885/8

UIL-R-007885/9

MIL-F-9975

u2L.-F-8975I2

ML-F-897513
U2L-F-897514

,UIL-F-8975/5
ki12,-F-81177

HIL-F-81 177/2

Rivets; BLltxl, Structural, Lodced ard Friction Retalnrd
Spirdle, Genersl Specification For
Rivets, BLlrsl, Structural, Unl.ersel Protruding Heal, 5056 Al
Alloy Sleeve, Positive Locked , 8740 Alloy Steel Spindle (Type
I, Style A, C28SS 1)
Rivets, Blind, Structural, 100° Flush fled, 5056 Al Alloy
Sleeve, Positive Lorked, 8760 Allmy Steel Spindle (Tyw I,

Style A, Clase 2)
Rivets, Blid, Structural, UniverssL Protruding Heal, HoneL
Sleeve, Positive Lo*ed 15-7PH CF+S Spirdle (TYPS 1, Style A,

CLSSS 1)
Rivets, Blitw2,.scructurs.l,1.OOOPlush Head, MoneL Sleae,
Positive Locked 15-7PH CRES Spimlle (TYW I, Style A, C~SS 2)
Rivets, Blind. Structural, Univeres.L Protruding Hea4 , 5056 Al

Al% s~e==, ?oeiti~’e Lcded, 8740 ~-~lc4ste~ SPi~le.
Oversize Dimneter (TYpe I, Style B, Class 1)
Rivets, Blirsf,Structural , 100” Flush Head , 5056 Al Alloy
Sleeve, Positive Lorked, 8740 A1lv Steel Spindle, Ove mize
Dianeter (Type I, Style B, Cla6s 2)
Rivete, BLir&i,“”Scructur.d , UnivemaL Protruding Heed, tlonel

Sleeve, Positive Lorked, 15-7PFICRBS Spindle. Oversize
Dimneter (Type 1; Style B, CbSS 1)
Rivets, Bllmi, Stmcturs2 , 100” Flush Head, t40neL Slee-’e,
Peeitive Locked, 15-7 FH CRBS Spffsile,Overstie Diameter (Type
1, Style B, C1.ess 2).
P,astenere, B2iraj, H2gh Stre~th, Insts2 lation Pormed ,

Corres ion Resistant Steel, Heat Resistant SteeL and Titanium,
General Specification For
Fasteners, Blind, High Scretgtht Corrmsion Resistant Steal,
Flush Heal, Tppe II, C2ESS 1
Fnstenere, FJ21rki,Tltar@m, Flush Heal, Typs 11, Clans 2
Festenem, B21nd, IUgh Stresgth, Correeion Resistant and Heat
Resistant Stee2, Prmtmdl~ Fietd, Type 11, C2SSS 1 ..
Pastenem, BMnd, Titanium, Protrudiw He=f, Type II, Class 2
Fasteners, S21tBI, R$gh Stresgth, Ioscelhtion Formed, A11oY
Steel, Ceners2 SpetificatioO Por
Fasteners, Blind, H!gti” Stresgth, Iasta12dtion Formed,

Thresded, Se2f-Lmclclrg, 100” Flush Reml, 450eF, Alloy Steel;
112 KSI FSU

(

I 213.1
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KIL-F-81 177/3 F8StenerS, Blind, High Strength, Installation Fo~ed ,
Threafed , Self-Locklr.g, Protruding Head , ,450”F, A11OY Steel ,
112 KSI F6u

HIL-R-85188(AS) Riveter, Power, PneurraKtc-Uydralic or ?neumstic Blird Rive t
I“wtallacion

Nilitary Stardardn

HS 20426 Rivet, Solid, Ccunterairk 100”, Precision Heai, Alumlrmm ad
AlutrdnumAlloy

W 20L70 Rivet, Solid-Universal Herd , Alumlmm and AIumitum Allg
t!s21140 Fastener, Blind , High Scrergth, Pull Type, Positive flechanical

Lock, 100° Plu8h He.d , Corrmion Resicti~ Steel , 95 KSI FeU
US 21141 Fastener, Blind , H2.ghStretgth, Pull Type, Positive Mechanical

Lock Protruding Hea3. Corrmion Resistiw Steel, 95 SS1 Fsu
HS 24694 Scrw, Machine, FLat Ccunteraunk Hed, 100”, Structural , Crme

Recensed . UW-3A a!d UNF-3A
HS 90353 Fastener, Blind, High Strength, Pull Typr, Positive llechanlcsl

Lotk, 100” Flush Heai, Alloy Steel, 112 KSI F6u
Hs 9035.4 Faatener, Blind, High Screwth, Pull Type, Positlvc Mechanical

Lo*, PrOtmdlni? Heel , Alloy Steel, 112 KSI FEU

2.2 Non-Ceverrrnent documents

HAs 1097 Rivet, Solid; 100° Flush Shear’Hea4, Alumirum Alloy, Titanium
Columbium Al lay

NAS 1398 Rivet-BliM, Protruding Heai, Lodced Spitrile
NAS 1399 Rivet-BIImd, 100” Flush ‘Hea4, Lodced Spirdle
NAS 1400 Rivet-Blind , Self-Plug@ w, Hech.iiilcilly Locked Spindle
NkS 1669 Fastener-Blirml, Internally Threaded; External Sleeve, General

Purpofie,Protruding Head, Se2f-Lockirg

NAS 1670 Fastener-B 2itw10Internally Ttrreded,Eti”erna3 Sleeve, General

Purpose, Flueh fled, Slef-Lockirg
NAS 1671 FAstener-B2.lnd,,Internn.llyThregled ,Extkmal Sleeve, High

. Temperature, Protrudlrg Hed, Self-Locking
UAS 1672 Fnstener-B2iml, Internally, Threded, Exteinel Sleeve, High

TemperaCure, Flush Head, S& f-Lockl~

NAS 1673 Fastener-B2iml, Intermlly Thre6fed, E%ternel Sleeve,
L@htwelght, Prot rudiw Head, Slef-tidciw. ~.

“NAs 1676 Fascemer-B2ind , Internal ly Threeied , External Slee%%,,
Lightweight, Mll lable Hed, Self-Ledti~

NAS 1675 Fastener-B2irk3, Interna2 ly Thre.ded, External Sleeve,
Sdf-LackiIg

,.

NAS 1738 Rivet-Blind, Protrudi~ lied, Flecfmnlcally Locked Spinlle, ..
Bulbed

UAS 1739 Rivet-Blind, 100” Flush, FSechani~~ Lodced, Spluile, Bulbed
NA5 17&0 Rivet-Blind, Self-Pluggl@ i Mechanically Locked Spiralle,

Rulbed ..

NAS 1?68 Rive t-B2.ind,Prot rudirg Head, Mechanically Lodred Spinl le,

Bulbed

NAS 1769 Rivet-B21nd ,.100” Flush He* , Mechanically Lodted Spimile,
Bulbed

..

213.2
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NAS 1900 Rivet, Bllnd-Ceneral Purpoee,
Mechanic ally-lmcked-Spimfle

NAS 1919 Rivet, Blind-General Purpose,

Pfechanlcally-Locked-Spimile
NAS 1921 Rivet, Blimi-Ceneral Purpose,

!lechsnically-f_acked-Splmile

NIL-S-ID-1515A
RFINJIRDiENT 213
24 June 1903

Bulbed, Self-Plugging,

Bulbed , Protruding Heal ,

Bulbed, 100” Flush Hed ,

3. De. lgn ad usage Limicatlorts

3.1 Bliml fastener general design and usage limitation are as seated herein.

3 .1.2 FIILrd fasteners are primarily intemfed for applfcatlona where inac-
cesslbtlicy precludes the use of corwentionsl fasteners.

3. 1.3 Csdmfum platsd blind fastenem shall not be used where the temperature la
above 450”F.

3.1.4 Csdmium platd blind fastenem shsl1 not be used in spsce vehicle cau-
ponents or systens due to the instability of cadmium in a vacuum environment.
Blind fasteners that are lubricated with dry film lubricanca msy be ‘used in
space applications provided the lubricant has been app;eved as meetirg the
outgasing “requirements.

3.1.5 C=imium plated blind fascenera msy be used in titanium up to 200”F.
CAUTION - Erabrittlement of titanium frcrncadmium 1s directly related to tem-
perature and structural beari~ strenses normally encanterfxf in end grain
situations.

3.1.6 B3iml fasteners shall be used in stmctural joints only where shear 10LXIS
are the primry dsign lo.d cnne.fderation.

3.1.7 Blirkl fasteners shsll not, be used in liquid tight areas wit~ut acq~ei-
tion activity ergineerirg approval.

3.1.8 Flush hesd styles my be used in conjunction tith either machine c.mnter-
fiirdclngor mschinc sub-ccuntersiricing where the sheet n=t to the head is
dimpled. Flush hed styles shsll not be used where the blird aide sheet 1s

dimpled.

3.1.9 Blind fasteriere shal 1 not be used in applications where they are nubject
to removal duri~ rcutine aervicirg ad overhsul. “

3.1.10 BMnd fasteners heel configuration shall conform to rsquirementa in
etistirg doca~nts which specify appcopri.ate parmetera.

3.1.11 All blind fasteners shall be capable of obtainifg ftmct ionsl charac-
teristics when inatelled in hele aives apacified in their appropriate daafgn and
ussge limitation ataniards and promrenent apecl’fications.

3 .1.1.2 The grip increments for blimf f~8teners shall conform to r~ulrements in
existirg doaments which specify appropriate parameters.

I

(’
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3.1.13 Blind fasteners sh.dl conform to shear strergthg a~cificd on their

applicable specification or .stardard.

3.1.14 Unprotected areaa of the blind fastener manufactured heid shall receive

a Protective coac~% as necessary to ccmply vich the aerce pace vehicle finish
r~ulrments.

3.2 Blird rivet general desfgn and ufiage limitations are as follms:

“3.2.1 Blind rivets shall not be used on control surface hirges, hfrge
brackets, flight control actue.timg eystecs attachment, wing attach fltti~g,
latrlinggear fltclrge or similar applicetiom.

“3.2.2 Mechanically locked spindle blird rivets may be UWX! in engine inlet
‘areas. Friction lotked apirdle blind rivets (no lockirg ring or collar) ahcll
‘not be used in emgine inlet area$.

3.2.3 Blind rivet holes for dimpled assembly shall be drilled to size.after
dimpling.

3:3 Blind bolt design ad usage limitations are as stated herein.

3.3.1 Mechanically locked spindle blird bolts my be used in erglne inlet
areas. Friction locked spitile blind bolts (no locking ri~ or collar) Bhall
not be used in engine inlet areas.

.4. Deslgn, select ion and apsroved cal1 rwt. Festeners in the cs:egorj’
establlshd by this requirement shall be selected frcrnand called-out by part
numbers s~clfied on stamfards or specifications slash sheets listed in table

213-1.

5“ E!2Q!il” Blind fasteners fihallbe.installed by ucfllzing too3s thst are
recommended by the faetener m.sm.tfecturer. It is recan.zended that newly
developed blind rivets be instelled with KIL-R-85188 type tooling.

6. Intended use and guidance cri teria. Thla section is intersfed to provide
.guidence for the application and selection of blird faiteners.

6.1 The head conflguration of n~ly developed blfd fafi terters shell be
protruding head or countersunk head. The countersunk hesd configuration eh.sll
be of the 100” included angle design in accordance with dimensions skvn on

HS 20426, US 24694, or NAS 1097. The protruding hed configuration shall liein
.accnrdonce with dimeneio~ Efvun on KS 20470, KS 90354 Or MS 1669. .

,,

6.2 All newly developed blind f.$stenerc sh.slI be cspable of obtafrrfrt?

I functionti characteristics as required by applicable- specifications o;
stardards when lnstcl led in hole sizes for res~ctive .di.meter dash numbers” ard

tYFes i: llstcd in table 213-11.

213.4
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TA7S.E 213-1. Blind faecene-.

I

I

.

I Proart=ent
‘art Numbe i Specification Materiel I Ocher

Protmdi W Hed

NS 21141 ML-P-8975 A 286 95 ksi Fw

ns 90354 MIL-F-81 177 Allog Steel 112 kei ?SYl

MS 1398 NAs 1400 Al (5056, 2017)
nond, A 2S6

NAS 1669 fL4S 1675 Alloy Steel (Nut 6 SCr&)

CRES (Slefme)

MS 1671 NAS 1675 A 2S6 1200”F (4

NAs M73 NAS 1675 Al (7075) (Nut) 250.F

Allrtg Steel (Scr6f)

CRES (Sle=e )

MS 1738 NAs 1740 Al (2219 , 5056)
Inconel 600 (Sle2ve 1

Uonel

lnconel 600
Allq Steel (Spirrlle1

A 286

!lonel

Inconel (Lock Riw)

us 1768 NM 1760 Al (2017-fi)
Monel (Sle&e :

..

A3 (2017-14)
tfonel (LotikRim)

A2 (7075-?6)
+fond (stem)

M–s 1919 *S 1900 M (S056)
..

A 286 (Sle- e)

HOne.2 “”

Al (2024) ,.
A 286 (Spindle]

A2 (5056)
. A 286 (Lo& Rim )

213.S /,1:
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TANLE 213-I. Blind fastenem. - Concirued

1,

Promrement
Part Number ‘“S~cificatlOn Material Other

Flush (100”) Heid

Ki 21140 N2L-F-897-5 A 286 95 ksl FSO

m 90353 taL-F-81 177 Alloy Steel 112 ksl FSO

Ms 1399 NAs 1400 Al (5056, 2017)
Uone2, A 286

NAS 167”0 NAS 1675 Alloy Steel (Nut h Screw)

CRES (Sleeve)

MS 1672 MS 1675 A 286 “1200GF (IMX.

NAs 1674 tLAS1675 Al (7075) (Nut) 250”F
Alloy Steel (Scr~)
CRES (Slewe )

NAs 1739 NAs 1740 Al (2219 , 5056)
Icccnel 600 (Slccvc:
tlonel

,,..
Inconel 600
Alloy Steel (Spirdle)

~~A 286

Honel
Inconel (Lodt Riw)

NAS 1769 MS 1740 Al (2017.-T4)
tlonel (Sle=e)

Al (2017-T4)
t40ne2 (Lock”Rim )

Al (7075-2%)
Itonel ‘“ (stem)

NAS 1921 NAs 1900 Al (5056)
A 286 (Sleae;
Monel

Al (2024)
A 286 (Spindle]

Al (5056)
A 286 (LoA Riw)

213.6
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(

I

Dianeter Dash No.

TABLE 213-11. Blind rivets/bolts hole sizes.

-3
-4

-5
-b
-8
-lo
-12
-14

-16

Hole Sizes For Blind Rivets Hole Sizes For Bliti Bolts

.097 - .101

:129 - .132 I

.160 - .16fI .1645 - .1675

.192 - .196 .199 - .202

,.256 - .261 .260 - .263

.312 - .315

.375 - .378

.437 - .441

.500 - .50’4

6.3 The Erlo increments for nswly develaped blind fasteners aluuld be as

Iistd in-table 213-111.

TAELE 213-111. Grip increnenta.

tlaterisl Thicknefis Grip Dash

to be joind (Grip) Numbers

~/To - .062 -1

.063 - .i25 -2

.126 - .187 -3

.188,- .250 4

~/ See individual, standards pages for minimom grip.

‘“ NOTE: L0W3e r
on the

grip le~ths are available as doamented

applicable atamiarda page.

I
....

I (

./
,.
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6.4 Newly developed bltnd fasteners stmuld
the following shear strengths in pounds per

30,000 75,000
.34 J-1oo 95,000
’38,000 1 I 2,000
46,000 125.000

be designed to be ratei at one of
square inch (psi):

50,000
55,000

132:000

6.5 When usirg NAS 1398 and NAS 1399 fasteners, the minimum blind side sheet
thickness stmuld be as skwn In table 213-Iv.

TAELE 213-Iv. Recommended minimum blind sheet thickness
(in inches) for NAS 1398/1399.

Dla Dash No.

-4
-5
-6
-R

-h

-5
-6
-8

-4

-5

:;

-4

-5
-6
-n

Rive t

Shark

Material

5056-F
Alund num

2017-T&
Aluminum

flonel

A-286

Blind Sheet tiacerisl

6061-16

. .032
.(332
.060
.050

.040

.040 ““

.Oflo

.040

.025

.032

.050,

.063

.032,

.032
,040
.050

Aluminum

==3==
.032
.032
.040
.050

.032

.032

.040

.040

.025
.032
.050
.063

.025

.032

.040.

.050

.032

.032

.032

.032

.032

.032

.032

.032

.025

.032

.050

.063

.025

.032

.040

.050

Titanium
Ti-6Al-4v

Annealed

.016

.016

.016

.020

.016

.016

.016

.020

.016

.016

.016

.020

.016
.016
.025
.032

“NOTE: The minimum thickness in a co.lunm mav b~ used for other sheet
materisls having an equal or higher beari~ ultimate strergth

(Fb~) value. U$e of these fasteners in a thickness less than
$lwwn ad in non-metallic materisls shall be substantiated by
test.

213.8
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6.6 ffydefinition, an.overnlzefrepalr faatener IS one sped fically designed
for replacement purpoees. Its ehank dirnecer limits are ~eater than the

fastener of the smne family chat in interded for selection in Or fginal deeign.
The repair fastener ehank dl.=neter provides for larger dl=eter holee chat are
due to the removal of corrcsive effects, the sizirg of the hole, mar, etc.
The fact chat a“fastener’s shank is different (larger) than what is normally
construed to the ‘naninal- dimeter does not require that faetener..to be
identified aa oversize.

. .

.

I
(
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. .

. .

!( * Denotes charge.
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(

3.1.11 Fastenirg eystem. An installed fastener, ite canponent parts, the
geunetry of the hole where it affects the performance of the syst~, arsf
instsl.lmtion and removal tooling and procedures.

3.1.12 Grip or grip accommodation. The aIIswab Le,variation of material
thickness in which a specific fastener can function.

3.1.13 Impedance locki~ A resistance that impedes disertgagement of matlrg
fastener components.

3.1.14 Locki~ device. A part or mechatiism desfgnsd to prevent lees of
preloed or disengagement of a fastener.

3.1.15 Permanent fastener. A fastener which does not require removal to
service or maintain the aircraft am4 that n“ormally rsquires khe. destruction of

the fastener or one of its cmnpenents durisg removal. ,.

:.. .

3.1.16 Place nut. ,(See anchor nit)
-.

3.1.17 self locki~ An attribute of a faetener or fastener assembly havirg
an integral locking element to impsde re3ative rotation of smtirg canponents.

3.1.18 Shank. The unthreeied portion of a fastener betieeii~’tliehead ad the
threads,~isg grosves, formed hed , etcetera.

4., G12NER& S’2ATB’IENTS

4.1 Guidelines. A separate publication, ‘AHFFG. manual on Organization aod
Operations of the Aeranechanic@ Fastener Requirements Group for MIL-S’lD-1515”,
has been distributed to organizations particlpatirg in the preparation of

MIL-STO-1515. This publication prese..ts guidelines for the preparation ad
coordination of requirements for Incksion in this stsndard. These guidelines
shal L be follewed for all rcquirsment additions or changes and shall be revised

as necessary by the preparing activity or his desf.gnee.

4.2 Application

.
a. The sections contal.nd herein are interxied to provide uniform rsqufrements

applicable tO =chanic~ aercep=e fasteners ad shall be incorporated M
reference in gene~al ad detail usapen systens and equipmsnt specifications.

b. If a requirm!ent contained herein conflicts with a requir~ent in the
general or detafl =apsn system or equ.lpmsnt specification, ths weapon system
or,equtptrent specification shall tske precaderice. If a requirement listed in

the contents has not been published but is referenced herein, it is not

applic~ble ami the tequirsments of the genersl or detafi weapen systen or ““
equipment specification shall apply. ..

* Denotes change.
Supcrsede6 page datsd 24 Septmber 1979
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c. Section 100 Requirenkents apply
rmuiremencs (excluding subsequent

only to Section 200 Structural fastener
prouosed sections such as nona tructural.

pr~ulsion, etcetera, not published” or”in preparation).

4.3 Descriptive factors ard symbols. The descriptive factor symbols used in
this Reatiard shall be in accordance with NS17855.

5. .NOTES

5.1 Av.silebiliq of Dn~mants. Copiee of spec.ificatioms, etardards, drmrings,
ad publications requlred by contractor :in connection with specif i~
proarement ftmct10M sfuuld be obtained fran the proturirg activity or as
direct d by the contract i% officer.

6. INTsNlx3D USE AND GUIMNCE CRITERIA
●

6.1 Information and guidance. Paragraph 6 in all applicable requirements in
this dormant presents information and guidance for uee of chat raquirenent or
parts Iistaj therein. The paragraph is flOtcontractual.

6.2 Implementation. This atanfard may not be applicable to progrmns in the
exparimcntal, developmental, exploration, prototype, demonatrotion, validation
program phaes where the advant~es of tha stauiard will not.ba gealized.

Cuetodlans:
Amy - AV ..

Navy - AS

Afr Force - 11

Red ewe r Act ivi t fee:●“
At’?ay- AR, NI
Navy -
Air Force - 10, 99 “
DIA - IS

Preparirg Activity:
Air Force - 1I

● Danotes chaqe.
Supercadea ~“e detad 24 Septtiber 1979.

.,

. .

. .

Project No. 530Q-01)33
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RELEASE FOR USE OF NoNAPPROVED FASTKNERS

1. PGrpOsc. Faste.irg systems, faateners, and inStdlation r.squir.3UentS
identified and listed in the applicable rrquiranents of this standard are

apprO~ed ad sh~l b: given eelection priority in ncw aeroapace systems design.
Those not listed as tipproved for use rcq”ire a releaee for use by the promrrf,rg
ecti.vity prior to incorporation into design, duriw development, or for .uee in
assembly during product ion. This requirement eeteblishes preparation amd
submission procedures for justification and engineering data necessaq for tbe
evaluation and use of fasteners riotlisted herein. It also established the
point of contact for release req~ats.

2. Dommcnts applicable to Requirenenc 112

KIL-D-8706 Data and Tests, Engineering, Contract Rcquiraments for
Aircraft Weapon System

KIL-STD-965 Parts Control system

3. Procedures for use. When a determination has been made that a faatenirg
systcsnor fasteners not listed herein sfmuld be used, a requcat for rd+?8tW fOr
use, uich the justification and engineeri~ data specified herein, shall be
submlttf%l to the proarirg activity in accordance with the procedures of
MIL-c-8706 and MIL-STD-965. When contracts do not call out any of the above
doamentcd procedures, the reqwsts shsll be msde to the contact points Listed
in table 112-1, thrcugh the procurl~ activity in accordance vith procedure 1
of MIL-s~-965 and the data reqolrments of 3.1 of this raqulrement.

3.1 Engineering data required.
i

When applicable, the follcwieg engineering
data ahsll be furniahcd for each fastener not listed herein for which release
for use is reqocated.

8. The reason an approved faetener would not be a satisfactory selection to
perform the function required by the design problem or application.

b. The specific materials from which the fastener la manufactured.

.
c. The specific plating, coati~s, surface treatments, and lubricente, as
applicable. These shall be ccnnpletely identified.

d. Vsluea for the physical and mechanical properties, ad avaflable

. installation performance requfrenents, aed available atmctural design load
allcwable data.

* e. An illustration of the fa$tener with the dimenaiona required to eatablinh

the geometrical materia2 Mmits necessary for design selection and for
determini~ exchangeability. Tbia inckrdea tha geometrical materiel limite of
inetal Latlon formed fnstenere after inataL28tion and clearances required for .
imstcl~tion.

..,.
f. The msximum weight limit per one hundred of the faeteners.

g. The design and usage limitatlont? to be applied.

( h. The installation or proceea instruction for the part.

.,
* Denotes cha~e.

112.1
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3.2 Contract data requirements. C0ntr8ct data requirements shall lnckde
data swcifi~ in 3.1.

. .

TARLE 112-1. Req~st contact points

Department

,$ir Force

Army

flavy

,All Hilitaq
Senficea
D2sc/NPti

the

Submit to
I Action Required

[... ..
Ae”ronauticd Sys tenon“Divlaion

Dieappreve or
ATTM: ENFSU Release
Wright-Petterson AFS, DH 45433
Te.lcplune: 513255-4158

~ Army Aviation RhD CrmmI.A Dieapprnve or
ATT& DRDAV-~S Releese
P. O. BOX 209 - Main Station
St. Louis, ~ 63]66 ‘

Telephene: 314-268-S791

Neval Air ‘Development Center Rewi- ami
ATTR 6013 Recan,mendation
waIUliMter, PA 18974 to NAVAIR
Teleplnne: 213-441-2833

Navel Air Sya tema. CaWIIt’d
ATTN:

Disapprove or
NR-5303

Weahirqiton, DC Z0361
Releaae

Defense Induatrid Supply Center
Am

Infonsation erd
D2SC-=M Recanemiatioa

Philadelphia, PA 19111
Telepkne:’ 215-697-4395

.112.2
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