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MILITARY SPECIFICATION

NUT, SELF-LOCKING, ALLOY STEEL. 220 ksi FkL 450”F.
GENERAL SPECIFICATION FOR

This spccificdlion is apprmu2 for usc by all Depanm.ws and Agcncim of

k Dcpamm.nt of Defense.

1. sCOPE

1,1 ~. X!s~X!~tion co%rslhc rquircmcn& forallw Smlnuts foru=with ~-B-89WBol!s

2, APPLICABLE 13C0JMEtWS

1. I Govcnnnm[ documents.

2.1.1 s L-uifi=tion and standards. Unlcs olher%isc spuifml, issur-s of mfcrcnud d= :s arc those in

cff.xl at lhe lim? of solicitation. Information regarding the [Mm issue of gwr.rnment dcwmenk and adop!cd non-

govenmunl dwumcnk can k cblaind from tic Dewmcnt of Defe= Index of Specifkation and Standards.

SPECIFICATIONS

FEDEPAL

QQ-P41fI Plating. Cadmium 031ectmdc@kd)

MUJTARY

MIL-H-6S75 Heal Trcamcn: af SWI (Aircrdl Pmaice) Prtxrss for

M2L44837 Coating, fkindum Wamum Dcposiuai)

M2L-S-S879 Screw Tk2ds. G2n12ulkd Radk R@21with lnud

h4h0r D1amctcr, Guwal Spxilication for

?vDL-N-S922/l Nm. Self-lding, A.w.mbk3 Wadur, Alloy SlaL 220 K& F@J450T,

(11 - Spline Wmxhing Elemenl)

Bcn&zid anu’mm26 (rmmnwdw “m, awtions, (icMiOns) any Putir@ dab which q t= of u= in

imprcrfinsthisd —t skaufd k addrcsd 10. Defense hdu=t’inl SIIPP3YCcmcI, DISC-EYP, 700 Robbks

AWmJGPhhddPId4PA1911 1-S0% by ~ng h ~~d~ ~n ~~nt ‘P~mm(

Prwd (DO Fom 1426) awcarins at Uu cndofti document cuby k$kr.

AMSC WA Fsc S310

DIS’3RlB~ON =A~ A Approved for public Mea.% dktriition k unlindkd
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MIL-N-292213

sPECfFfCATiONS (ccmtinuedl

MIL-W4982

MIL-L-16010

MS14164

MS21084

MS33SE8

MS33787

STANDARDS

tvflllTARY

M13.-STO-I29

MDX$TD-410

MfL-STD-1312

ML-STD-13124

MfL-S’ff3-1312-7

MfL-STD-13124

MU-STD- 1312-9

MU-STD-1312 -14

Wmmchcs, Splincd, High Strength, Thin Wall, gcnual

+xification for

Lubricant solid Film, Heal cured. corrosion Inhibiting

Nut, Wh.xJ, Sc!f-l=king, Flanged, .$!=], 220 Ksi, Flu 45o”. Spline Drive

Nut, self-locking, .%4, 220 Ksi, Flu 450”, Flanged, Ms337R7 Wrenching

clement

Nut, self-locking, AircmfL @sign and UWC

Wrenching Element, Exwmd Spline, Dimensions for

Marking for Shipment and Storage

Nondcslmctive Testing Personnel QualificXion and Ceriilication

Fastener. Tr.sI Mcthcd.s

Fastener. Tcsl Mdhori Hardness

Fastener, Test Mclhcd. Vibration

Fastener. Test Mdhcd Tensile Slrcngth

Faslener, T& S.fdhcd SWss Corrosion

Fastener, Tw Mcthcd. Swss Durability lntwnal Tbrcadcd Fasicncrs

(Copies of specifications, ctandards, handb.aoks, dtatings. publications, and othu Govcmmc.nt dcwmcnis

rquimd by contmcws in con-ion with spc$ific acquisition funcfioru should be obtaimd from the conlrdciing activify

or x directed by Ihc cmnlrading activity.)

2.2 CmflerDublicalions. Unk=ssc4hcrwi!c spccificd. imms of referenced domrrcnts are those in elTcd at the

time of mlid8tion. Information regwding lhc fated issue of c.on-govwnrwnt documcm$ not a@4ed by lhc

govwmncnt ran be oblaiti fmm the orgnniznlion qmruible for their publicafh.

AMESUCAN SOC1E2W of MEC31AN3CAL ENGfNEERS (ASMIYANSfl

ANSUASME B46. 1 Surfam Texture (Surface Rough=. Wa~n= ad ~Y)

(Appficalion for cwie.s should be ad-to the Anwican SociCty of Mechanical En@ncczs. 345 E. 47th 51=!,

New York. NY lfM17)
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MfL-N-S922B

SOCIEIY of AfJTUMOTfVE ENGINEERS (AEROSPACE MATEJUA2- SPECfF3CAT10NS)

AMs 6485 S&J Bars and Forgings

AMS 6487 SbXl Bars and Forgings

(Gpics of S~ publications may bc obtained from lbc Society of Automc4ive Engineers, Inc.. 400

CommonwdLh DrivG Warrcndde, PA 15068-OWI.)

AMERICAN SOCIETY for TESTING and MATERfA2S (A.S3T.Q

ASTM”El 444 Standard Prz.ctim for Magnetic Pardclc &mdnation

ASTM D39SI Standard Pradicc for Commercial paag!ng

(Application for copies should bc addrcs.scd (. [hc American .%cidy for Testing ad h{alcrials 1916 wcc SL

Philadelphia, Pa. 19103.

2.3 Qrder of urc-dcncc. In (he cvcnl of a mflicl b-=h=-n the text of lhis sp.xikdion und the references cims

hmin (CWCPIfar a.wciakd dctiil specifications. %=ifimtion sheds or MS Sandards), lhe 1=1 of Ibis -ill=tion

shall take pmccdena. Nothing in this spc=ifimlion, bowmcr, shall SUP=SS5Capplicable laws and regu[atiom unless a

specific exemption has been cbhined.

3, Requirements

3.1 .$twcification shm!s. The individual imn r~~]irunenu shall he = rpccificd herein and in accordance witi

the applbblc spxifi.d ion shal or standard. In the CVUI1of any .xm21ietb!umzn Ihc rcquircmwms of this spxbhtion

nnd the specification sheet. Ihe Ialler shall govern.

3.2 fldificoion. The nul fumishcd under lhis qmiliration shall bc producfs which arc auttmrizcd hy lhe qualifying

activi~ foi listing on the appli=blc C!uafificd PrcducIJ I& al ihc lime of mnlr=t award.

(see 4.3 and 6.3).

3.3 FWendoll of ow?lifica!inn. To maintain mlw on a Qualifud Pmducls LISI,cwdkation shall bc submitted al

two year inlcrvals to indicate conlinwd minpliancs with the requirements of this specificmion (W 4.3.4)

3.4 Definitions. For definitions oftcrms used in this Fifi=tion ( sec 6.4).

3.S. 1 ~. Shall be fabricated from alloy sled 8$ specified in 12Kappliahlc spc+iication shed or standard.

3.6 &.lg.o. Nut design shall wmfoml 10the npplicablc spccifcahn C51CC4or standard.

3,7 Cons ruaion. NULSshall b of the prevailing torque ~. Tlte Iodcing dcvia sha[l nol opxafe by means

of sepal-xc mavuncnt M a rcwdl of imtalla:ion and sIuII IIDIdepd upon pn=surc on We bearing surfnw for locking

I action.

I 3.7.1 Y’rcnchine element. Splim?wrenching elcmcnl dull & in aaordance wilh MS33787.

3
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The bearing surbcz shall be normal 10 the axis of Ihe pitch diamckr of k3.7.2 E3carine rurfacz mmxn dim.darily.

thmds within lhc valu= s@Gcd o. the applbbk sp.xiGcdLion shed or standard. (see 4.5.1. I)

3.7.3 -. Unk$ OUXPWLZs+ccificd. thn=d$ sbafl Luclass 3B in amniancc wilh Mf3_-S-8879 prior 10

inmqnaticm oflhe bCking feature. TIIread.s twed an (be locking device my lx displaced or dcfcmrud in any IIWNW

which will provide celf-laking nuts mmforming to this sfxcifiutiom llc nut, without lubri=n; shall allow the gc-gage

I !O.CJMU not less Iban .7S0 lum before engagement of 12u locking CIUIUnL when lubricant pm’enls use of s[andard gages

lhelmtckdltila minimum free rotational bolt thrcdd cngagcmcnl of al 1- .7X3 rum before cngagcmcnt of !he

locking Ckm&.

3.8 Surfam WcNmcm. The nut shall be cadmium coated in a-rdancx with MflX-8837 or as specified on tie

appli=blc spailicalion shed or standard.

3.9 l&&z!I. The nut shall Lx I.bricalcd with dry film lubri- mnforming to MIbL-46010, TW 1.

3.10 Axial Stirmmh. The mm shall wilhsland lhc minimum axial tensile load SFXZX!C4in Iablc 1wi[hout rupture,
~ stripping d threads, or appaxancz of crocks. (see 4.5.2)

I 3.1 I Torque

3.11,1 Wrench loraue. The nuts shall withsWId the Wench Iorque value-s spcsilkd in table 1,when tcslcd as

spzi!kd in 4.5.3.1. Upon mmpluio. of the 1- the nut sIuUIshow no indications @fpmmncnt deformation which

maYP-I ilS PIDPC1apdi=tion A ICMOV’dwith a ti-t)p wrench conforming m MIL-W-8982. 77w IWISshall
show no evidence dcmking (see 4.5.7).

~

3.11.2 ~t cmmraturc. Tlw mm W not CXJXCCItic mom tempctmurc maximum Iccking

torque nor PZLXIIDZ1S than the minimum breakaway lorquc .qxcbicd in tile US(CCC4.5.3.2)

~

3.11.2.1 lQrll uc dfeclivhv. 4S~, The nut$ shall not r%ced the mom l~nmn’e after bake maximum Icrking

torque u pmfucc 1s than !he minimum breakaway torque spechicd in table [Xl(ccc 4.5.3.2.1 ).

~

3.113 ~ llcnuL56b2.U not cxcud Ihc mom lmnpemlurc maximum locking torque nor

pld= kSS Ibll h llliNrnUIIlbR&lWy tO1qlK5@Ikd ti table DI (= 4.5.3.3).

~

3.11.4 pct711811ent ~. ‘flkemm shall not cxfxcd the Minimum locking torque nor producs less than tie

mhdmum brdmay torque cpailicd in table UL wha tc51cd as spccd%d in 4.5.3.4.

~
3.12 ~ The nuts E&U wilbstmd the vibration tc.si s@6cd in 4.5.4

.-—
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3.11 W~!y. The nuts shall chow no cvtincc Orcmckin~ when Iakd as spaikd in 4.3.3

TABLE I Axkd Strcnglh and Wrench Toquc

Nominal
Siz,t

.1900-32

,2500-28

.3125-24

.3750-24

.4375 -20

.5000 -20

.5625 -18

.63.50-18

,7500-16

.8750-14

1.00LW-12

1.1250-12

1.2500-12

1.3750-12

1.50C&12

loss SaXiOd

Arcs (Sq-rn.)

,0226

.O-4fM

.0-S40

.095 I

.1288

.1117

.2176

.2724

.3952

.5192

.7017

,9007

1.1212

1.3703

1.6620

Axial Slrcnglh
.finimurn (lbs~

4,970

8,870

14.100

20,92

28,300

37,8cx2

47,900

59.900

86,9Q0

119,000

155.000

198.000

247.000

301,CO0

36r,ooo

Wrench Torqw.

(inimum (tn-1-bs

85

2ro

450

730

1,100

I,4C0

2,C+il

2,600

4,4(30

7.200

ro,30u

13,0cil

16,000

r9.000

22,000

Axial Strength Values determined from Formula Wa - Flu A;
.,

Wlurc A - Cr= sectional area (S@.) as Ubulatd

Ares basal on maximum pilch diamdcr of boll Ihrcad

Flu = 22o KSI

Wa = Axial Strcnglh (Ibs.)

5
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TABLE H. S!rms Durability and SIIr_ssCorrosion

Nomim.1

Si7c

.1900 -32

.2S00-18

.313.5-14

.37 S0-24

.4375 -20

.5J3&3-20

.%25-18

.6250 -18

.75fh2-16

.8750-14

1,0000-12

1.12s0 -12

1.2500-12

1,3730-12

1.5000.12

Nominal GriII

:n.gth of Boll in.

2.00

2.00

2.00

2.OU

2,50

2.50

2.50

2.75

2.1s

2,75

Mm

3.00

3.00

3.00

3.00

Ball

Elongation (In.;

.XNo

,@373

.SX376

.0080

,3096

.O1o1

,0103

.0114

.0122

.0126

.0138

.0144

.0149

,0154

.0159

I (a) Test bdl shall bc sud by torqoing the rut until elongtiion is within 0.0005 of value spccilie.d.

This elongation will indicate a swc42of 50% of Owminimum axial strength.

(b) BOII.Iongztions arc calcultied using bushing assembly lengk “A” (dimensions “L” per table VIII),
1

(c) Other boll grip Ien@ pennkibie. CaIculate elongation per MIL-STD-l 3 I 2.14, using waluu for

I “A- cqud {Onominal grip kngth plus lhrce times the tired pitch.

TABLE 1S3 Torqw Values

Nornkal

Sii

.1900-32

.2500 -28

.3125 -24

.3750-24

.4375 -20

.3000-20

.5625 -18

.6230-18

.7300-16

.8750 -14

LOOM-12

1.1254-12

1.25MI-12

1.37S0-12

1.5000-12

y V610C3q

Seating Torque

For Torque
Effcr4ivily

Tcsi

(ln-Lhs.)

76

190

400

655

I,m

1,26U

l,8@3

2,350

4,000
6,5oO

9,30a

11,7LM

14,400

17,000

19,8(XI

10 nuts as Iubriclic

..—

Maximum L4

R5am

Tmpmme

(ln-llx)

18

30

60

80

Iw

150

200

300
400

600

gw

900

I ,Ooo

1,100

1,250

y mmuham-c.r.

6

n~ Torque If

S&mm

Tempamre

Slcf Bake (3n-Lb5

36

S47

120

160

2Cd

300

400

.WO

8@3

I ,2SQ

1,600

1,800

2,000

2,200

2,500

Minimum

Br&way

Torqw

(ln-SJs.)

2.0

3.5

6.5

9.5

14.0

18.0

24.0

32.0

50.0
70,0

90.0

117.0

143.0

165.0

195.0

A=wW
Torqoe

Vibration

fJn-Lbs.)

36

60

120

160

200

300

400

600
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3.14 Skss cams irm. Ths nuts shall dmw m cvidmccof cmcking wbcn lcslcd as qccificd in 4.5.6.

fkxk arc nu pxmiti in MY location.

3.1s Di.szuntinuilic-s Shall not cxmd tke depth limimio~ sbou’n in table fvwhcn cxaminui a 6pxified in 4.5.7.

Cam shaU be ucrcised not 10coofuse uacks with diw.anlinuitics (= 6,4.3)

Tmu? W Discantinui!y depth limits. m.zdmum. inch 1/

Nominal I Iimiti

T%-t=

1
.2500-28 .a35

.3125-24 ,LXM

.3750-24 .W6

.4375-20 ,007

.5000-20 ,Wu

,5623-18 .LM9

.6250-18 ,010

.7500-16 .010

.8750-14 .010

.00+X-12 .011

.12s0-12 ,01 I

.2500 -12 .012

.3730 -12 .012

.5000-12 ,012

R+xtablc

Crilcria

“m-
regardless

of Iccaliom

Disccmtinuitic.s in

C?zrss of Spda

limits.

11 Samples of nuu Imving iodicalions rw+yhe smkned and mic~d to determine whedm the

indi&iom arc duc to tc-alor die marks, or due 10discvntinw”tics, and 10ddcnninc conformance of

diccnntinnities 10 lhc depth limits ~ilicd in tile fv (sez 6.4.6).

3.16 W&.&. Shall & M specified on the applicable spccifmation shed Or stmdard. (s= 4.5.2.1).

3.17 Workmanship. Shall h mnsislenl with lhc m or prcduct- finish, and the class of thread fiI s+ecilied. Shup

edges shall be bro@ hanging burrs and slivem shall lx rcmowd.

4. QUALfl%’ ASSURANCE PROV3S1ONS

4.1 pm nsibililv for inmc ction. Unless olhuwisc cpcded ink can-cl or purcha5c order. k mntr-actor k

r~ik for ik pu’forman= of all inseons rcquirmmu as spccifmd herein Ex~pt as tictis specified i“ the
mnwacf or orda, tlw mntraaor may w his own or any olhcr facilities mitable for the performance of Uw inqxciion
r@-k $pAkd Iwrcin. unless disapproved by ti G.muomcmt. Tlc Cmvcmment r~rves the rigim 10pm-form

any of lhc impemions sa forth in the s@@&m where such impecdons arc deemed n-ry 10assore coppli= and

scrvixs cunfonm 10prescribed requirements.

4.2 Ck@kxion of in.mmions -. The inspcuion and [@s rquirc.mcms s~ikd herein are cladkd as

follows

a. Qualification Tms (4.3)

b. @aliIy Conforms- (Acccp!ance) Inspection and Tests (4.4)

7
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4.3 Qualification in=Iions

4.3.1 %molin~ inslrucl ions, Qualification test samples (see lablc w shall mnsi= of Xl nuts for each size upon
which qualification is dcsirrx+.All MIS, smcws. and mandrels ncccssary for [csl sp.xilicd kcin shall he fumishcd hy

Ihc manufaduxr. Complcm dcscri~ ion and name of lubricating ma[crid d on the mm shall kc furnishd. Samples

shall Lx idcn1ific4 .x rquircd and fomardcd 10Ihc activify responsible for qualili.alien dcsignamd in the lcucr of

authorization frmn that activiry, see 6.3.

TABLE V Qualikation (w plan

Ta[

Examinaticm of Prcducl

l%rmd Fit

Baring Surface

Squarenc.ss
A~id SIrcngth

Hardness

Wrench Torq~

Torque Effectivity, Rwm

Temp. (lxcking Elemcm)

Torqm E(fdivity, 450°F

(L&king Ekmcm)

Locking Torque

Pcrmal-tnt WI

Accclcrmed Vibration

Slmss DumbiliIy

Sims.s Corrosion
Discominuilics

Paragraph

4.5, I

4.5.1

4.s. [.1

4.s,2

4.S.2. I
4.5.3.1

4.5.3.2

4.5,3.2,1

4.5.3.3

4.5.3.4

4,s.4

4.5.5

4.5.6

4.s.7

NUIS

Required

All

All

3

5

s

5

5

5

3

3

5

6

6

ALL

0011sor Swb

Required

o

()

o

5
n

5

5

5

,1

3

s

6

6

0

4.3.2 Inmal ions. l%c qualification inspcctiom shall cunsis afall the [csts and e.xamirmtions sfxcificd in 4.5, and

slmll hc performed prior m the firs! shiprncnt of produdon parts,

4.3.3 Ccrrifi05 lcsr mm~. The man”ract”rcr shall fimish a catifmd lest reporl showing (hat the manufxmrds

prcducl scdisfadorily mnfornts 10this specification. The lest rcporl shall include, as a minimum, i3cIM[ WIG of the

tcsl spccilicd herein W-m this rcpm is submimd. i! shall he acmmpanicd by a dated dmwing Wlch describes the

manubcm~s pmducl by specifying pertinent dimmsions and lolcran~ compositions of material selmcd, mating

and lhc heat trcal. The manufacwcrk pan numb for -h size *II be imcludcd on the above drawing

4.3.4 J@cntion or mmlifiudion, Ccniiication shall & rqucsmd by (he Dcfcnx Must@ Supply Ccnw,

(Cede DISC EPP), 700 R&bins Avenue, Philadelphia. PA 19111.5096. Gxtificalion shall lx al the lime of tic

!w.ayear -v and shall hc sigmd Liya rr.-qmnsible otlicial of management, attesting that the limed prcduct(s) is

till a+ailable fmm the Iis!cd pkanr. can be pmdud ucdcr Ilx same cmnditiom 8s originally qudifi~ (i.e., same

Pr==s materials ummucdon, design, mumfeaurcr’s pm numb. or dmignationk and turns k rquircmcmts

of the currcml issue of the spc.cificaticm. Faihu-c to pmvidc Ux cuiilicalion will h cause for removal from the

QPL. Mcr completion of Ihc mnifmtion rticw. tic QPL wifl bc mprimd 10 show (he dale of ~ification. fDD

Form 1718. Ccfiifi.ation of Qmlificd Pmduci& shall he used for obtaining ccrtilkitian)
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4.4 @al itv conformance in.mcclicms. Thc quafity conformance (~~) _.m ~ m~i~ Of
tb.asx cxaminalicms and lcsls Iistcd in 4.4.2 on wnplcs cckclcd in accmfma. wilh SImpling plans A, B, and C

Acax@ncz tests .dw.fI& ~omned on each inspcdion Im

4.4.1 Selection of samples. Sample mm slrdl tc sclcclcd at random from cacb inspection lot 86 spccikl

b.%in.

4.4.1.1 productl“on Lat; Shall mnsin affiishcd nuts of the sum UP and diametsr fabricated by ihc same

p- fim a cingfc heal of nlfay, kit trc.awxlat tic came time 10the came fpccifmd mrditi.q pm-dud as onc

continuous run, and submitted for wndor’s kpcdion al tbc tams time.

4.4.;2 [nstcd “on Lot: Sbafl comist of nuls from a single pmducdon Id. of (he same pad number.

4,4.1,3 Sanmline Plan A. Sample S= for tination of production characteristics shall bc in acmrdancc

with 4.4.1 .3.1 and Table W below:

4.4.1.3.1 Pmflm ~~d cristim, T%efollowing cIumiukdcs shall bc inspcued

Cnlkal

Dismminuitics idcn!ilkd as cracks

Visual prcsmcc of locking future

Major

Bearing surface peqxndimlarhy

Thrd fit

Surface plating

Height afwrcnchablc pnion

Cwmli height
Diamclcx of bearing surface

fax or hanging burn

Concentricity of ticads m W diameicr

Parl idcndtkation Pr applicable spccifiitio% standard or drawing

Mimx
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Table Vi Ins+csiion sampling Plan A (@o-bastd Acccptam% Plan)

La Siz.z

I-8

9-15
16-25

26-50

51.YU

91-150

lsl.2nu

28I -500

500-1200

}201-3200

3201 -Iu,WJO

10,00 I-35,000

35,001 -15U.000
I50,041 -W0,00Q

$30,(X31& OVER

SAMPLE SIZE
.A. Iti=

Critical

A

A

A

A

A

A

A

A

A

1250

Iw

1250

1250

1250

12s0

x41wia number in all cases is urn.)

lh; entire Iol mua I
Mapr

A

13

13

13

13

13

20

19

34

42

50

Go

74

w

I02

inspected

Minor

3

3

3

5

6

7

1(1

II

Is

In

22
29

29

29

29

4.4.1.4 .%mplinc Plan B. For the axial sUcn#h Icst (4.S.?), hrdn.=ss test (4.5.2. l), and Iwking torque test

(4.5.3.3) the samples shall be scldcd in accordanu wilh !abk WI.

TABLE VU Sampling Plan B

~

4,4.1.5 Samolinc Plan C. For Stress Dumbiliiy (4.5.5), sample siu shall be 5 for each IO(and the

aoxptimc numkr zero.

4,4.2 ~. Tile qLU!ifYCOllfO— tests shall mnsist OC

a. Examimlion of Product (4.5. I and 4.5.1. I)

b. Axial Strength (4.5.2)

c, Hard- (4.5.2.1)

d. tikins Towe (4.5.3.3)

e. DkOmtinuitiCs (4.5.7)

10
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4.5 TCSImethods.

4,5.1 E=mination of mcduct, The nuts dull & c.umincd for mnformancc to this .spccificalion and the

applimble smndads with rc.spea 10dimensions, design md w nstmction. and finish.

4.s. 1.I Be-wine surface smareness. Prior to incorporation of tie locking faturc, bring surface squmenc=

sldl kc lc-stcdon an expanding IW Uuc.adplug ga& 12K+Iimsitiom on !he nut Ihrr=d pitch cylinder (thus.

cssablishing ihc datum axis O(nut lhrcad) dh a dnl irxlblor stylus positioned on dw nul bearing surfaa na tie

minimum bearing diamclcr. Indicalor readings arc taken during cifmlar and radial SIYIUSmmcmcnk over lhe

bring smfacc. The squarcnm r.apircmmt sMll apply 10(he complck bearing mrfam of the nuL The mm 10bc

inspec@ shall ~rmit a[ least tircc fill thrcad$ of cngagcmcm on Ihc lhmad gage of (tm Iesi Iixlur.q mating shall

tc slrip@ to mui this rcquircmcnL

4.5.2 Axial slrcnmh. The nuts shall be as.umblcd on (he test balls as q?aikd in mblc VII, having minimum grip

lcnglh C$VMIto three times Lheboll diameter, and subjected to he axial strength load spcciftcd in lablc I. Test mckd

and fixturm shall bc in acmrdam with MIL-.TT33-I312-8. The nuts shall suppml the axial stren~h load without

m~ure. stripping of dwca&. or appaanm of cracks. For qualification, apply load until nut or bolt failure. For

quali~ confonnati, ICSISmay tK disznntinucd a.lkr minimum load has be. achicd, Bali failure blow the rated

axial strength of Lhcnut d.c IOdefcctivc boll is not au for rcjcci ion. but in Ihc .scnt of such talt failure, [hc Ic-s[

shall he rc p a e d

4.5.2.1 -, The nuts shall be trslcd for hardness in accordncc wi[h MIL-STD-13 12-5.

4.5.3 m.

4,5.3.1 Wrc.nch Iomuc. The nuts shall kc instfld on test bolts as spcciiicd in table VII with a SI.XIfixwrc

in accordance with figure i?. and !orqucd 10Ik ~~h f~que M Y~UH SPCfi~ in ~le I. The nut Ml tl~n

be removed nnd rcinsdlcd IO!his torque fourlecmaidiliond times. Nuls shall kc magndic particle inspected per

ASTM E [444 for cradu upan mmplaion of lcsdng. Wrcnchcs shall be of the scckcl IYP conforming 10

MIL-W-8982. fkbrmalion which inlcfferes will>the proper application and removal of the nul wi(h the wrench

is suflicicm cause ror rejection.

TASLE VIII T3pc of lest bolt or smd.

Tut

SIIUS Dumbilily

Torauc EITcciivilY.Rmm Tem~alure
(&king Elcmci)

Wrench Toque

Locking Ton3w

Pumalunt Scl

TorqIE Effrniwly. 450%

(LoMng EIcmcnl)

Sue-s Corraion

Aculaatcd Vibration[

VP

I

I

I

1
II

[

I

I

‘anagraph

Number

4.5,5

4.S.3.2

4.5.3.1

4.5.3.3

4.5.3.4

4.5.3,2.1

4.5.6

4.5,4

tK3TE: Ted bells s@ficd in Uds lable arc for rcfcrce purposes BOILSor lhmadcd studs may be

@ for rm!timctcstim?. Thmwl! may tc mllcd bcfom or aflw heat treatment and shaU !x cadmium
plated.

II
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~ [ Rolld threads in accwlana with ML-S-8879 lhrcad form. having 120 KSI (minimum) smmgth

Icvel. If bolts arc us-d, head mnfigwmion is o~”onal.

fl A Maximum Stud - Cadmium phtcd 160 KSI (minimum) c wngth level with rolled threads in

amxdana with MIL-S4879, mcpl tit tic pitch d~~ $~1 ~ ~abl~~ ZI7~”/.

+.OIXQ-.lKW4tithe mlcrancc w afck 3A, almvc tile mhimum pitch diamder

subject to check with pitch diamcw ki.roll gages, sx. !ablc Xf.

B. Minimum Mandrel -1. accordmm witi figure 1. Thrcacl$ shall conform to (able X

1! shafl be chczkcd with pitch diamacr wi-roll gages.

.-/ ‘m, w l—

.;, /R.olflo

w

Pilch tiO... . ..

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

~ Mojorc1.

FM Tlwad

Daailx

t.4awi.d: StCcl

Hardness Heat tied to RCKKWELL C60 to 64.

Tluu&. l%c Oud form .sIva21mnform to that shown in MsL-s-8s79.

lk tied SN be @f M % *d dimcmsiom sMI b as shown in table X.

Sul’face ROugluEx 20 micrchcilcs mximurn in acudancc wilh ANSU.ASME B46. 1

Figure 1. M@@.

I

12
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J+Q(t--’--1 ,7..----_-_-.--.--.-
So’ ~ .. : . . . . . . . . . . . . . . . . . . [ ,

‘Y’T_
____________~ ~

Test Fixture for Torque EIT-ivity and Wrench Torque.

MaIcrial: Alloy St-l ocr AMS 6485 or AMS 64S7.

I Hardness: Rdm’ell ;4045

I Ends of bushing and bushing plus washer to be hat and pamllcl within

.302 Suflaa texture of ends: 32 microinchcs FXrANSUASME B46. 1.

Figwe 2 TesI fixfure,

Table lX Dimensions for Iorque lest bushing =mbly

NW Nomi nal

Thrtid Siz.c

(refJ

.lWO-32

.2500 -28

.3125 -24

.3750-24

.4375 -20

.SCOO-20

,5625-18

.6250-18

.7500-16

,8750-14

1.QOOO-12

1.1250-12
1.2500-12

1.3750-12

B
Diameter
+ .005

-.005

.285

.345

.407

.502

.564

.627

,689

,783

.908

1.033

1,158

1.283

1.440

1.565

1.650

: one washer 01

E

Diamlu
+ .Ooo

-,010

.205

,265

.321

.390

.452

.51s

.571

.640

.765

.890

1.015

1.140

1.26S

1,390

1.565

quid material a

1.5000-12

(a) W W .L- may incl

_ ‘L” my vw 10aaoIuMti@ olhcr bole Icagt

F

Diameter

Minimum

Dum.e@r of

MU base

or Twit= tbe
Dranw[cr of

* Bolt

Wbichcw

is Gmlcr

L

+.0 10
-.010

(a)

2.125

2.125

2.125

2.115

2,625

2.625

2,625

2.875

2.938

2.938

3.188

3.188

3.188

4.s.3.2 Toroue cITativiN-fmm lcmw~ mm, llu mm shall 3Xinsiallcd on lc.9 bolts as xificd in wbk VII

with a lea rLXIUMin acmr~ tith @u= 2, ~ 10qu~ (Othc ~ting (Wuc t- v~~ -fi~ ‘o ~blc 111.
The nut shall [hen be mmm’cd and rcinslalkd (s.esled) Iburwen additional times. The maximum Iockiog torque

and minimum breakmmy mrquc ror [he 1s!, 7th and 15:b cycles shall bc rccordcd. The mioimum breakaway

torque shall LXthat toquc required m start rclatiw motioh W-n the nuf end bolt. nllu {he nut has been

unsea[cd and backed offonc-balfmm

13
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4.5.3,2.1 Tom.. cfktivilv afkr 4S0°Fb.4.c. 7%. nuts shall be installed on IC9.bok as Wilicd in mbk WI

w“th a {a lixlurc in acwrdan~ wi131figure 2, and IOWA 10[h.?=tin.q Iorquc tcs4 valw sprnfi~ in table Ill.

TIK a.scmblir-s shall Ihcn be baked for cm hour It 450°F (-O+25°) and cooled 10rc=amtemperature. The nuu

shafl hen be removed and reimallcd (scIlcd and W) km additioml times. TM maximum kking torque and

minimum brukaway lorq= ror the ISLand 5th CYCICSshafl Lx r=ordcd. The minimum brcafrmay lorquc shall be

that mrque required 10san relmiw mtion. be-n the nut and bolt, at7u the nut MMban un$eatcd and backed

oflonc-half mm.

4.5.3.3 Lmkinz toruuc. l%c nuts shall Lx inslalkd and rcmovd on test boks. as specified in Iablc VII. one

lime, ruording maximum lacking mrque and minimum biakawzy torque during [he one wcle.

4.5,3,4 Permanent SCI. Subjcci tic nul at mom tempcra!ure, m one compltie immolation and removal

C@ on a maximum s[ud in ammrdanm with table VU]. RCFX the test qmle nith [he same clean nut on a minimum

piich mandrel in acmrdancc with table VIII.

4.5.4 ~. Sample nuls tvi[h bolts of the siu and quamilies sp.=cified in tables Vfl and LXshall b vibrated

in ncmrdancc with Ml L-STD-l 312-7. Vibtation life, for mch lot of fiw spmimcns Icsw.d in accordance with MfL-

STD-I 312-7. of less than 45,000 cycles shall be cause for rcjcri ion.

TABLE X Vibration requirements

3
f3011

Nominal Grip

Nul Size (Iuch)

.lPOO-32 1,125

.2500-28 1.188

.3125 -24 1,188

.3750-24 1,188

.4375 -20 1.18s

.5&10-20 1.188

.5625-18 1.188

.6250-18 1.188

lf2AlD-1312-7

Bolts and NUIS

Roquircd

(min. of each)

10

10

10

10

10

10

10

10

4.5.4, I Vibmtion I* on NJ16Isrgcr than S/8 inch siu am waivfd, provided tit 5A inch nuts and smafler of the

- IYPCUXJdtign of locking device have p.ud tic vibradon test.

4.5.4.2 Pmmra tion for Vibration test 10MfL-SID-l 1 I2-7,

4.$4.3 Aculerdkd mkmatim The mm shall tca.sscmblcd in acmrdana wilh figure 2 of M2L-.W73-1312.7,

with belts emd Iwquc wdues wticd in table 111.The nuu shall then be rcmmzd and rein-swkd to this Iorque row

additional times before being tibratcd

4.5.4.4 Bakimz of Iul mea “mm FIW UUIIshafl & asscmbicd on ~ approprkak bolls and tied for six hours at

450W. TIK baked spccimm shall be allowed to 0301slowfy in air to roam Lcmpaalurc. I’21enuts 5MI then be

removed and rcinstdlcd 10torque values s@6ed in Me fff fm four additional times kfom being viim!ed

4.5.4.5 w. Use pma.dll.le of MfL-sfD-13 12-7.
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4.5,4.5.1 Dcimllination shall b made throughcml * Icsl to guammalhrllluwlb!y is Ilavm-sing UKmlirc

Ic@h of the slcis In the tcsi rutun= llc - dull be run for 45,~ cycles CXcqn tbal it shall be stoppxl prior to the

arnpluion of k 45,003 c@5 in & event a md ~ ~Icd from the bolL Tbc mu camplcs shall be

examined under 10X magnifimdan for crocks,

4.5.4 .5.2 The NUSsIu31LEmnsidcmd ta have faikd the vibraticm tc.sluticr [he folfowing conditions:

a. U any swauml faihuc mars, such as hmkcn cegmcnu, Iaking inseris falling out or crackACCCUIin

Ihc nuts during tlw lest, pw”ckd failure is not (he red aff+kre of the Mt.

b. U any nut corms mn@c!cly OHUKM: ar can be turd mmplady on or CU the bolt with Lhefingem

during or a27cIwmpldon of 45,000 CTCles.

c, [f rdalivc rotation tc[wccn any mu and boll exceeds 360 dcgmcs.

4.5.5 ~S durability. TM in acccfdancc with MTL-STD-1312-14, wiih lest balls as s@kd in table VfU and

Iorque, ting tbr. cxlension mcthcd of loading until h bolt clongalcs the ammnt qxcifkd in table H. The

asszmbtics shall 121cmbe Lakcd for 96 hours at 450- (4° +259 and cooled to i- m m Ic nqxmturc, M cr rc m ovi”g

nuts, Plkh bring surface of nuc and uamine at IOX 1050X magniflmtion for cracks

4.5.6 Slrc.wmrmsiom Test in aaordanct with M3L-STD-1312 -9. The nutf shafl k installed on msl b-al[sas

spcii’icd in table VW and lorq.cd until UKbolt dongatcs the amount $pcciGed in table U. Afkr 500 hours of

akrmtc bmmcrsion. tie pans shall be disassembled md the nut bearing surface shall be pdishcd and examined at

10X 1050X magnbkation for cracks,

4.5,7 Cracks and discnntinuilics Magnclic partkie inspeaion shall&d 10dctmninr. tie prcszncr- of

crack ad dismntinuiticc such as laps, scams ad indusiors. ?.fagnuic F@cle idicaions of OIcrmclves shall not LK

cause for rejruiom If imli.ations arc mmideed cauK fcwrcjcctiom re+n’ummivc smmplcs S3UU& lab from these

nuts showing ideations and Ox.$esamples shall bc funl!u examined by micmexarnination m de:ermine whether Ihc

indicatd diswntinuitics excd the limits specified herein

4.5.7.1 Mxmwtic D.3ticlc inmccl ion, Magmtic pnide in~”on shall & performed in accordance w“th

ASTM E1444, Pcrmnnel rnnduaing mgnctic pariiclc inspation shall be qualified in -rdanm wilh

huL-sTD410,

15
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M

Nomirul

Sk

IWU-31

.2XL7.28

,3125.24
.375+ -24

,4375.2C

.XXXI-2C

..%25-lh

,6250.18

.75W.1(

,8754).14

.[KWO-12

,1250-12

,25W.12

.3750 -12

,.5000-12

TABLE Xl Thrmd dimensions for maximum stud and

minimum mandrel lor wrmancnt set (es!,

mum 3A

Phch

Max.

,169!

.2261

.2s47

.3471
,4042

.46(,7

.5255

.5880

.7084

,827S

.9448

1.0d97

1.IY47

1.3197

1.4447

)d

Imeter

Min.

.1687

.22S7

.2843

.3467

.4038

.4663

.525 I

,5876

.7080

.827 I

.9444

1.0693

1.1943

1.3193
1.4443

+J)ow
-.0W4

Major

)iamctcr

.1840

.2435

.3053
,3678

.4294

.491Y

.5538

.6163

,7406

.a647

.9X86

1.1136

1.2386

1.3636

1.4W6

hinimum:

+.WW

-.0W4

Pitch

Diamclcr

,1674

.2243

.2827

.3450
,4n19

.4643

S230

.5854

.7056

.8245

.9415

1.0664

1.1913

1,3162

1.441!

5. PACKAGING

5. I self-locking nufs shall& packaged fcMshipnmu in accurdanm with ASTM D3951. or as specified in the

mntract or purchase order.

5.2 Mar4@ of shipments. In addition to any special requirements of the c.anmm or order, shipmcn(s shall be

rnark?d in acwrdwm with MfL-STO-l 29

6. NOTES

6. I J~ The nuts wc inlcnded for use in airfranm and airbomc mechanical qstems in combination wilh

high fatigue 220 KSI bolt applications where the matimum Icmpcmmms do nol exco4 4500F.

6.2 Ordcrinz data. ProcutmncnI documents should cpai&

6.1.1 fiauisilion re.luirem ent> Aquisilion d.xumcnu shotid specify Ihe following:

a. Thf% number, and dale of lhis sp.xification

b. Milikmy pm number. see 3.1.

c. Applicable levels of packa8ing and packing.

16
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6.3 Qualification. With rup.n m prnducu requiring @ificatio& ah wifl be de only for mck pmdti

which am, al ti timed for opining of bids, quafikd for inclusion in lfx QualiGd PrcducIs Lists (QPL4922) whcdm

01 d -h prcducm have acfualty been m M by M date. l%e.aumtion of k oanhacforc is cakd to thcx

mx@cmcntA and nu.nufacoucrs = u%cd to armngc to fmvc the prnducts that UJV p- to oITer ICItie Fcdcraf

GOWIUIMI ksicd for @izi@don in orda 12UIUwymny be eligible IOtc awarded cc@mclf or purcbe nrdac far the

prcduas mvurd by W spccklcadon. llc activ@ rcsPonsiic Lx the @likd Prochds Lis@ is the Naval Ai2 S)mems

fXmWad, Nav &padmc@Wtigvan,DC20361. auf informsdon @aining 10quali6cation of pmdwts may ke

&m.imd flora lhc Nanl Air W- Cmfcr, CGde6013, Warmiticr. PA 189744521.

6.3.1 QuaIikatian tests will& aulfmrkd mdy upon eon of @cd led rcport6 idiating Ihal Ibc nuts

conform to b spifidian (m 4.3.3) and LIICappliible militaIY sp@c=tion shed or standard approd by the

*fY r@Onsiik fm etim

6.4 DCfiniliom mmlicablc!o the Ir$ts under this SIKZI‘Iic.tion,

6:4.1 -d A nut is mnsidcmd imIaflcd when a minimum of M lhrc&2pilchcs includhg the chamfer of the

male ~ tiend ~nd tic tOpOfti flUL

6,4.2 RHIKIVtf cwk Th e rc m cr. al c y cle is cnnsidcrcd complclc when lbc locking device is disengagd

6,4,3’ ~. A crock is a clean break passing lhrough tic groin or @in boundary withoul inclusion of foreign

Cfcnlenls.

6.4.4 Minimum brcakaww [oroUC.The minimum brdaway torque is UMItorque reqw”md to srari nw rotation

from a ftxd ptitinn during a rcnwd cycle with no load on tbc base of tic nut.

6.4.5 ~a.ximum lockin~ Iota oe. The maximum linking torque is the high@ self-locking torque cnmuntemd in

any installation or rcnmn.1 cyck with w load on the lust of the nut.

6.4.6. Dismnlimity. Dismntiatdtics arc any type of indication &t@cd during magnelic particle won

including laps, sums, folds, matches or Ioolmarks.

6,5 Subicd Mm &w W OJd) k OS,
.i

NUT

SELF-LOCKfNG

220 KSI Ftu
d.joo~

6.6 @nees fmm mmints issue, hfargknaf *tiOm arc not used in this revision to id cntifi ch a ng es with

KSP Q IO~C Prmious issue duc to fhe e.nmsivcnes of tic changes.,

Cumdimz Preparing aclivily

Navy - AS DLA-IS

Ah Force -99

Army - AV (lhmjrn 531O-I%36)

Rcvicwu Aaivily

Air Forct - g2
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