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MILITARY 
MlL·P-116 - Preservation. Metbods of. 
MlL..c-l6113 - CorrosIOn Preventive ColXlJkNlld. Sommt Cut.bac •. C'oid-AppU.eat:laa:. 

STANDARDS 

FEDERAL 
FED-BTD-48 Tolerances. lor ~1 and ~Wrougbt Products. 

'. FED..sTD48 .• Steel, Chemical Composition aDd BudeIIabDi1J. 
FED-BTD-151 - Meiala; Test-Metbods. 
FED-sTD-183 " COIltlnuOIl' IdentIfication MarId.Dg of Inm and Steel Products. 

MILrrARY . 
KlL..sTD-105 - sampling ProcedI1res and Tao1ea for IIUlpectiOll by At:tnbutes. 
Jm,-8TD-I09 - Quality Asauranee Terms ad DefInlt:Ions. 
MlL-8TD-129 - :t.farIdDg for Sbipment and storace. 
MlL·STD-163 - Steel Mill Products; Prepuation for Shlpmeut aad stonp. 
MlL...sTD-2"11 - HODde.trueUva Testing Requirements lor Metals. 
IIIL...sTD-414 - SampUng Proc:ecmesp.d Tables for InspedioIl by Variable 

for Per.cEiQt Deleetlvt. 
MBl'198O - Magnetic Par.Uc1e lDdleatioDs 011. Steel Nuts. 

(Copi_ 01 apecUJcattoDs, standards; dlaW'irlp, and pubUeatloDs nqu1red by 8UPJjIJ.tera III CGD.DeCtI.on 
wUb speeJftc procmemerat fuD.cUoJ1s ahoald be obtalned from the procuiDc activit)' or.. cIb."4IIcbIcI bJ... 
coatractIrIg offk:er.) 

2.2 other publleatJ.OIl8. - The follo1ring documeDIa form .. put of tId8 apecWcallcllflo tile exIeat 
~~ f!ilriiijJ•.Ji~88 i;iJherwis4t ~~ the ~ In effect 011......oIlaYltatlOAfor.b14ur.~... 
for proposal sba1l apply • 

..HA11ONAL..BllilEAU.OJ: STAND' RDS 

IfancIbno.k 8-2! Screw-"l'hl'ead Standards tor Federal Serr1cea. 


(Appueau..m for ecpiea 8hould be addressed 10 tbe 8aperJDlendard: of lliIIeumentI!I,. Go'Ia:rDme&PriDtIac 
Offlce. W~1I.fb:m 25, D.C.) . 

OFFICIAL CLASSJI1CATlOHCOMMl"1'TEE 

Uniform Fre:laht Classification Rules 


(Apptlcation f.ar copies abOuld be addre88ed flo ~ Q(ftdal CIas."",....,.,. COJmD1", 1 Pa:I'Jl A...... at 
3~rd street.. New YOD 16. H. Y.) 

AMEItICAN SOClETY FOR TESTING MATERIALS 

A-Ut3 ~ SpecifleatloD for Alloy-8teel-So.ltlac JrlatBriaJafor BIgb-Tempuature Serdee. 


(Applicatl.tm lor copies should be addressed to the A.meri.cII:II SocIety for Testillc Mat.erlala, UJl8 Race 
StnJet, PhUatlelphia 3, Pa.) . 

(Technical. society 3.nrt te\~hnical association specif1c:atio1DS and stan~ are generaUJ aftUabla for 
:oderenee from libl'arie~ Tlley are also dlstrlbl.tted IIllOOII& tedm1cal groups and. 'IISbIc Federal apucJes. ) 

3. REQUIRI;MENTS 

3.1 Mater1al.,. 

3.1.1 The nwt.erlaJ. sIWl be such as to produce bars, bolt sblds, and nuts in compUance with the re,,:,qUirementBolthillspeclficat1on. .. ...- ."-- -- ... --- ......... --.---..... - .. 


3.1.2 The steel shall be made by the-basic-oxygen, open-hearth, OJ' electric-~ce process. 
. . . 

3. 1. 3 Chemical eom!2ttion and mecl1anical pl'pPe:rtirr' -." Ilars,' bol,t stUds and nuts sball CODforJ; 

the chemical and mechaniea requirementS sllOWji Iii,tables::ll.t.d U. . 
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; . 

Type 
Identl­
fieatioD CUban M'anpaue 

SaIIv 
(max.) 

PIMJe· 

tllorus 
maL) 

SIIk:aD IIDlfbdemam CJuoomJum V_dIIIm 

pefcent Perceat AVA_ Percent Percent 

t - Bars m 0.36-0.50 0.'11·1.01 ·0.015 0.015 0.18-0.37 0.13-0.27 0.75-1.15 --­
and BI4 .39-.61 .42-.'13 .015 .015 .18-.37 .2I-.U .75-1.20 0.17-0.13 

boJtstuc18 BIS .33-.4T .3'1 •• '13 .015 .CH5 .18-.3'1 ...-.Il .75·1.20 .12·.38 

II -NUts B 

4 

._­
.40-.50 

--­
.50-.95 

.060 

.050 

.•­
.0&0 

--­
.15 (mill.) 

-., ... 

.20 (mill.) 

--­
---­

-­
--­

Table II - MecbukaI nqaInmeatII .au1IeI.t tnatmeat.,.!J(He S.2.f) 

Type 
JdeDtIfl­
eaI:Icin 

SJDIbol 

TtDsJJe..... 
(mill.) 

Pnor..... 
(mill.) 

Yield 

~ 
(mill.) 

BII:IaptIoRIll'....(mill.) 

BecIIac:tDl 8arfIce BriReIl!I 
'OI'~1IucIMu ___ 

d.ar-. 
(mla.) 

.. , ' .. ~' 
1- Bt.n ad.=:,,-=
-

B'l -
P.8.L 

.us,.OOO 
P.8.L 

-
P••• L 

105..000 

Percllll 

....11.• 0 

PerceDt 

. ·.50•.0 . 
21S-sa1 BItDeIl .~=:v 

.._. 
BI4 121,000 

.~- - .. - ....--­ .. -' 

lot, 000 
.. ' ..-_.._.... ,.., ,. -'" 

11.0 
,~ . ~ 

50.0 
.··--··III.UI-Brinell - . 

1IudDeae 01' 25-~ 
R.ockweIl C ~ 

B18· 121,000 -­ 101,000 18.0 50.0 
211-321 8rIne11 

~~ R.ockweIl C 

II .. Nuts 
.(c:arI:IGR aDd 
alloy steel) 

B(fIaI8hed) 
B(heaV)') 

--­---­ 135,000 
150,000· 

--­--­ --­--­ --­
•• 'M--". 

160 BrIDeIlIIUdness 
OI'UBoctnJlB 

."budDe.. (mla.) 

4(tJaisbed) 
4(hea,,) 

--­--­
150,000 
17&..000 

--­--­ --­--­ --­---
UI-3Sl BrJneU 

hudnIt88 or 24-11 
RocbeU C hardaeas 

YSlzea 3-1/2 inch and &maUer. For sJses luger than 2-1/2 inch diameter, the meeha.n1aa1 reqqJremeats 
01. ASTM-A-193 sIIall apply • 

. YWhere a detlnlte yield point .Is not exbJbited, the yield strength corresponcJlnc to a Umtt:tnc offeet 01. 0.2 
percent of the pee laagth sball be uecL 

YBrmeU bardness-lOmm. sbmdI.rd slBel ball, 3000kg. load. When a 301J0J11. JoaddefOl'lD8 the nut:. amlDor 
klad. Brlnell or the Rocltwe11 bUdbeas test, shall awl,. 

!lRoekwell B hardnes8 - 1/16 Inch ball, lOOll:c. lead. RoekweU C IludDeS8 - DJam.oacl (Bnle), 1_. kIM • 

.!lFlnlshed bolt studs te~ In full ~.~ meet the ~teBt load 01. table V·(~4. 3.2:2(&)·withJD tile . 
capacity 01. a 125, GOO-pound testing macbine. 

!lSee 4.3. 2.1(b) aDd 4.3.1.2(b). 

3 
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IIJL...I..UUF 

J•• lM'!.for 1!o1t .....- .au. for l!olt ..... ma1 he .dbertaot ~OJ."·eoMf~ 

. ~.2.1 ra:~'- BIn aball he free troal' seaIe.~would. bItu1eJ-{, .,tile ~(IIf: 
......~~c namfJlltkm or 1IfOUId .f!nf9l'8911l t.be. D'l!QlUI'ac.-. fiI!:mlt·1lif:&Ids .--.. 

-3.2.~.fJilr au..unhe 80UIlCIf of --~_~ ffte.bom Ii", .a 
'1II!IItU1IIOl . . . l>,8eIUIUJ.1ltqn .....~ .. __~..~~ 
or-..,.,.ue _,..,w............_tIoD (Me 4••• 1 aacI: 4.4.2)•. det:IImeIdaI ...~..__~ . 

..JI __ ........-~~~.. . ra--' 


"--~'" " , 

J.a.3:~"'"
tIlt ~. _- -o'''*?:_ ... 

. ' . ~.~.'''.l~ ... "....~-..sbaQ...~..~~b,r' ....... u.....~ .. "IIGl~or:.~~t.·~.~fAtl..... _ ....... 

1.'.3.3 '1!!h!" 

...Ji:;!;,,.1 ~~.- ...~........ "'" ..(.....a}. _~·~.UlUb.e; 


<-l ........._ ....~ ....~.~ ... .
'.J.l.....
Qt ·,.·__~.Io:Il~~ ..J/t.....tI..... 

. S...J.~l.t ......W!".....l,....~ ...~ all,....__................~ ................. .,. ......................;.~...u. J .... ·l.t..l. 

, . , 

,.' a.2.S~I~~ ~M; ...--.....,.~--~....=....~,.... 
==~c-~~tD"~===,..t.~~ 


_____1If~.~.....~_~.. 

-~---......... 

,. 
1, 

.. ~ .. ~ .. 
III 
It ";.,.1.: ~ 

.4; t- ao 
12: .. 1A 
t.Q: .. ..,••'f t 
t .- 40 

~.- -~~~~~~~~~~~--~~ 
-,~~ ...he .....&.om ...tIdil .................... 

~I,......... ~: 
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MlL:-S-IZ22F 

3.2.4. 1 Stress-relief 11."'1' straigbtenlng will be permitted. No.rmalizIDs folknrecl by tlemperlDc at . 

12000F. mlnlmwn will be permitted for B14 bars. 


.3. 2.~. Post beat-treatment procrc:t -' Hot-rolled or cold. fiJd8hed aUoy ateel be.n wblch lave been . 
liquid. quettdiea.ana._..re.a hi acco . With 3.2.4 shall be a~htsnecllUlcl deacaJeclu necessarr (see 
3.2. 1) and. examhied by inagnetic ualysia metbods (aee 4.3. ".1 and 4. 4. 1. 1). . , 

'. " 3;'2.-& Brit-treatmcmt records. - 'lbe suPPlier shall,wheD requested. fu:l'II18h the PICICUI'iDC acUYlty . 
records of all heat treatments (see 6.2). .. ' . "', 

. 3.2.7 Marking fo~ identWcatlon. - Each bar 2 inches and over in diameter shall be iepblj eli. stamped. 

or paint stenciled. in accordance wuli FED:-STD-183,ldentiflcatlon symbol "81", "BI4"or "B16", U appUcable, 

tt.e specWcatlon. number the manufacturer's name or trade-mark, and the beat or melt number. FQJ' bus, 

under 2 inches in diameter which may be sblppecl in secureclWta or bundlea, the above information -.u, .' 

be on a aubetantial tag securely affiXed. to each cmd 01 eadlsecured·1Jft or bundle With a third tic pIaeAid hi'. 

stde the bundle near the middle. The tap on l1ft3 and bwldles sball be 01 a materiAl caplble of WiItult:aRclbw 

the ~rs of ba.ndU.ng, transportati.on, and stonge Without beiJIC destroyed.. ' 


3.3 Type I, bolt studs (alloy steel). ­

3.3. 1 Bar stock. - Either bot-rolled or cold.-flnIabecI be.n may beWled. for tile pzooductiOll of bolt ..... 

3.3.2 Steel qua].itz. - Bolt studs shall be 01 uniform quality and concIltioa. free &om rut,ard ebIdl'tiOt' 

contain finS, seams, or other injuriOus deteCts detrimental to the perl'orpaance of parts. . 


3.3.3 FIn1sb.. - Bolt studs shall be fln18bed and threaded fWllellltb. Botb" Ihall be I'QUIIdecI, or 

fhtt and cl'Iamfere<1, at the option 01 the supplier. When nat.and c:lwnfered, the dtameter of .. flat IIhaU 

not 8XCI)ed the minor diameter of the tbread. 


3.3.4 Manufacture. - Unless otherw1se specified (see ".2), the metboclotprocllaciac acm ...... 

shall be by cllaslJlg, milling, grindtDg, die cutt1nr;, or rolUnr;.' ' , .., . 


3.3.5 'lb:read series. - 'lbe li.Mitncdilnensloos 1Ulcl1D1ltueU fOr'lIu'eaillnbalUaitoiiliti'lIiOiie 11M 

in H2S. Unl8Ss otherwise specified (see 6.2), threads &ball be unWed Coarse Thread Series. CJus 1A. 

tolerances In Sizes 1/4 tbrougb 1 inch, and Unified 8-Pitch Series, Clus 2A in s1seS ewer 1 inch (II.. table 

IV). 


Table IV - Thread series. 

". ~ .' 

unWed 
UNC-ZA (Bolt sblde)
UNe-3D (nuts) 

UDWed 
8(ON)2A (Bolt studB) 
8(u:N)2B (Nuts) 

Size Threads 
per inch 

Size Threads 
per iacb 

Inch Inchfi 

1/4 20 1-1/8 8 
5/16 18 1-1/4 8 
3/8 16 1-3/8 8 
7/16 14 1-1/2 8 
1/2 13 i-5/8 8 
9/16 12 1-3/4 8 
5/8 11 1-7/8 8 
3/4 10 3 8 
7/8 

\--1­
9 
8-'d 

2-1/4
'.'-1/2 - .

8 
, ... 8-,­ -

5 . 
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__ _ 
·lIMIt·'··iIdiaiI 

u4'DouWiaI~ 'lI..lirdt.....Ji1......IIIl.,...IJ'all~_.....·o. 
., ";-·~"'U·~"l.'"'ONtl• ....., .-.n.•,,._.. if,. ... 

t.·.~t~.,. _~1Iiit~b"_bDlt""'__'.:.1"lUa..*t. 

'fibJe • '" ·___ .1rIIdi lOt·.......... 

.. :.........~ 

y..........nJlli:Ji48........
!/BiM4a..........:6f ._. -...
1.'.....·1. . 

3.'.• ~. - .&acb bolt"BbaJ1_ 'leIJ.blJc1Ie~......--. I dIa.._­
~.WI1iOFfiidmarlf'" ....thl~.,.. ..~~ ""8M"_~ ......CIIliI.e ... 

'). t.3""1. 3). . 


3.'1. nP!...... te@IP ~!h .;~ .;.......~JDO~~.~,~...) .9mhoi ••. 


1.4.1 M!'¥!i;~';.' i!lhtiU....... ·bJJIGt,w .........._·hOt~ ....llId:lireated_ 

~to ...•.. ae~.~i.IlId~!01lI4or"'_Wt""l"aac~. 


3.... ~.- N'ut8 *:..,J be '8OID'Id, Of aDifat1D 9*Bl1 IUdecJDiltl. aaatree:hom -cndaJ .... acea.­
:1.. :&ape,.eaii(or ·otbiiIt'6fedBbIdleaM",·teat................8j)eCiIltcI.1ja t~1."'_4.'5.' ud.-ube 

n.·irom.eale-.·l1I8't. . 

'.4.3 l1Di8b i!!!ea... NIdIt 8haIl be fI:a1abecl ..... serleeor;JaeavysemlfiD18bed .... - ..11ea all 
..	1SPft:;iftiJ4:(se;e:;:&;:\is:;>Fi.1le4ll\1bJ·altBB.....__iidt,l'1lh~~aOtiIji~~t.Dil..--

Ibusbed III1t&;8ball be in conformity wlth tatiJe VB aclllOt.e8tbereof. . 

3. 4." .l!eat tnlab¥ftt. - .J;ymbol'lf mba 1iballlire ....eIledfrom Wlthlnthe ;iWilti!ldllt:.bIC 't'aIIge·ua'bln 
te~ at not w!.,. ·thaneOUF. 'S,Diboi '4 num·liballbe 'quenched tromwi:tnlnMae'~"~ 
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then tempered at not Jess than ll000F. 

3.4.5 Thread series. - 'lbe limiting dimeaaiou!l sball conform to those given ill B-28.1JD1esa oIber­
wise specified (see 6.2), tbreads shall be Unified Course '1'brea4 Benes, Class 28 tolerances bnl... 1/4 
tbroIIgb linch, and Unified 8-Pitch SeJ'ies, Class 2B In sma. oyer 1 inch (ISM table IV). . 

,"... ~.4. 6.. Di~ensiOD'I.~ TIle dimensions of ... mdB sbal1 be as shown 10 table VI or table VB IICCOl'dlDI 
• i: ,'.', 

tospeclfiedfiDish selies (ses 6.2 and 6.4). 

.. . 

.NOminal 
.size 

inChes 

1/4
5/16. 3/8 
'1/16.. 1/2 
9/i6·

: 5/8 
. 3/4 
~"7/8 '.' ­

.. 
1· 
1-1/8 
1-1/4­
1-3/8 
1-1/2 
1-5/8 
1-3/4 
1-7/8 
2 
2-1/4 
2-1/2 

Table VI - DlmensiauJ of fsmabed!l bexagonal nuts. 

Wldih across nats!J 
Maximam 
. inches 

0.4375 
.5000 

.­ .5625 
.68'15 
• .,500 
•'1850 
.9375 

• ~ 1250­
1.3125 
1.5000 
1.6875 
lo8!lSO 
2.0625 
2.2500 
2.4375' 
2.6250 
2_8125 
3.0000 
3.3'150 
3.7500 

MinlIIIIlDl 
lDCbe8 

0.428 

.551 
:875 
.'138 
.811 
.922

l.on 
1.288 
1.4&0 
1.831 
I.t12 
1.99t 
2.1"1S 

-'~351' 
2.538 
2.719 
2._ 
3•• 
3.825 

Widlh· 
~: 

corners 
(I.fl:.':JdllWm) 

.DlCIl88 

0.488 . 
.557 
.628 
.768 
.840 
.982" 

1.051 
1.240 
1.447 
1.853 
1.859 
2.0&6 . 
2.2'13 
2.480 
2:..... 
2.893 
3.100 
3.3OG 
3.'n' 
4.133 

.' 

Thlcbe.sV 

)lollliDal' 
.lnCbH 

7/32 
17/M 
21/84 
3/8
'1/18 

31/M 
35/M 
41/M 
3/4 

55/M 
31/32 

1- 1/16 
1-11/64 
1- 9/32
t-2Stet-­
1- 1/2 
1-39/G4 
1-23/32 
1-59/M 
2- 9/64 

Maximum 
lDCh... 

0.b6.. 
..273 '..337 

:38& 

.448 


.' •4De 

.55' 

.165' . 
.7"8, . 
.887 

.. .999 ..... 
1.OM . 
1.201 
1.3.'1 

- 'l;"Ut··, ­
1.540 
1.651 
1.'183 
1. no 
2.193 

'. . . '.' 

'.. " .MinImum 
IJlCbU 

0.212., . 

.2.' 

~UO 
,315' 

.427' 


", "'..473 
. " , 	 .13& 

.'1'1 .< 

.72t 


.131 

. .•38 


..:-t •.03O 
1.138 
1.245 

-,-;'3tt 
1.t60 
1. 51'1 
1.875 

1.1T4 

2.089 1 

!I"Ftnisbed" in the title refers to general cwerall dimensions and does not indlcate tbat IIIe nrfaces 

are completely machiDed. 


- !lWidth across flats. ­
(a) 'lbe width across flats of nuts .baIl be measured at the widest point. 
(b) 	 TapeI' of the sides of nuts (angle between one side and the axis) shall not exceed adegrees, 

t.'1e specified width across the flaIB bel. the largest dimension•. ' 

0/Thickness; 
(a) 'lbe thickness of the nut shall be the distanee from the top to the beart. n.dace. 
(b) Tops of nuts shall be 11&t and chamfered. 


'(e) The angle of chamfer wU:h the top surlace shall be 30 degrees. 

(d) 	 The outer diameter of the top eirele shall be the maximum width acl'OSl the flats within ~ 

tolerance of minus 15 percent. • . 
(e) The bearing surface shall be washer faced. 
(1) The th~cknes8 of the washer .hall be approximately 1/64 inch. 
(g) 	 The outer diameter of circle of beariaI 81IJ'face shall be the maximum width acl'088 flats 

within a tolerance of minus 5 pereeat. 
(b) 	 The ~!!-rtnilvfa.e.e 8..baU.l:lf! atl'i&bt_anclU.JA..th.e axiLof tbe...tlaraaded.bole within a tolerance 

. of2 degrees for 5/8 inCh nuts and smaller. and 1 degree for nuts larIer than 5/8 illch~""'" ",. 
(1) 	 TIle tapped bole shall be countel'8lUlk 1/84 inch over the major diameter of tbread for nuts up 

to and including 1/2 inch, and 1/32 inch over the major diameter of thread for nuts over 1/2 
inch size. , 
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1.1 
-	 •......"IDI.............-nte:r.ID......'OVUd ..........,.......'..:not4adleatlHhlrfaee. 

2/'......· .... 	 . 

-	 ..._aea.'OU~: 
(a) TM"'~Ul!OII8"of rwt4t..u.u_~. au ..... ,poiQt. 

fb)T.,. oi tile ...of .......~•..,..a.Qd,,~.ahaI1 DQt exceed 2 ...... 


the .ctt1ed wI,dth.acroas \be fIatI __ tbe ' ...dimeD8Ioo. .
!I. 	 . 

'l'IalcIIIleM' . " 
. (a) iiut·_~.oatlteD!ll.ube:tbe....ce,l- ..... ..mmthe~~. 
(~) ~91!1-....~ :be",.....".~."'. _....... . . 
(.e) ne ~ of chapel' with the .f9p 8ar(~ ~ 'be .30."ee8. 
(d) Tbe ~r d~l!IIeter .ol·ttae ..to,p ce1i:ele,...._ .wmum.ftftb,~ ;tItellats Jrlth1D.a 
~4~ t,$pe,..1. 


. (e-) 'l1ae beuiq.s_a• .-aU be ·'liPUherfaced; . . .. . '. . 

(I) . TbeW*_oIlhe;,aebe7/fhaUbtappJOXlmat.elJ<i/6Uncb.· 
.(g) 	 .~ ~,dIa,uIe...,.ol(tt~cl.• .pllbeN,Qi' ..map . .aJia,U -be ·tbe~mum .w,. ,acJ'Q88f1ats 

w~~ .. tol~e. W Q)inUS -S :p8l''*'t.
(hJ The bel,l'ing.81W1O'\C' :UmUbe.t Ii_...... to .... ~.of 1M iU~_1e wi1hin:a .tDluaa.e.e 

of 2 .~. (or ~ ;g lncb au,,".,...uer. aacll deJree ·for nuts 'la.rger tbaa 118 tach. 
(1) 	'netapped hole &:" 'l becoIIDter8UD, 1/14 lDQbover ··H*majo..r -diameter·of .~ fo.r nuts up

!O and~ inellldlDg 'Uj Ineh. and 1/32 tacbOYeJ' tbe,a,aJor .dtaJDet,er.'threaUornuta.ov.er 1/.2 
. ,PIce..... 

*.4," MatJd!&. - Eliel1 DIrt fIIta11 be ·~clblJ die 8WDped on the ..top face as Abo:wn .onfWure 2.with man- . 
~·.•~.m~HU·_tr..~ie~ and Wi~ 'kIeotifleatiall 8J~. "8"J)r '~!'..'.._!il_.~J,1!=!~_{~ !!.1.3_~CL 
. Ji..J...A." E<ts:ll.1\ll.L ,If~lbu_"I"*,,,". JDlIlPetJe palIUcJe,.exam_*iQa aad .10_ 18 _.bee.'" 

. 	 major t!~eet as specii1e:dIDMS17t18O ..uu lie marked with.a JmOVe approximately 1I16.,lach wli1e :by l/U­
iDch deep. abrasive.-w.he_). e.!ll J:lat..;to':fJaJ·~" ,...~. 
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3. 5 Workmanship. - The workmanship shaU be such as to p&'Gduee bara. 'bolt'" III'Id ftllla ClOIIIIona­

ing to the qliittty requirements specified In 3.2. 1, 3.2.2, :1.3.2 aad 3.4.2. 


4. QUALITY ASSURANCE PROVJSIONS 

... 1 ReaponsiblUty lor Inspection. - Unless otherwi8e specified In the eontraet or purdaue order. Die 

supplier is responsible for the performance of all Inspection requirements as speelfled herein. Elreept as 

otherwise specified, the supplier may uUlize his own facilities or any commerctallaboratory acceptable to 

the Government. The Government reserves the right to perform any of the,ln8peeUoaa set forth iD the 

specification where such Inspectlons are deemed necessary to assur.e,supplies and aenicea conform to pre­
scribed requirements, " , 


4.2 Lot.­

4.2.1 Material identifiable by melt. - If the material isJdentiflable bY melt, a lot' ahaii coUlsi of au 

bars, or bolt studs or nuts of the same nominal size procllced from the same ,heat and heat-treated In the 

same batch or by a continuous process under the same conditions aato'time and Lemperatul'e. 


4 2.2 Material not Identifiable by melt. - If the material is not Identlfible by melt a IQt s~ CODsia:t .;:.
Ot no. g.ore than 2000 pounds of bill'S, or 1000 pounds of bolt stu. 01' 1000 pounds 01 nu~. ~f th1taa'lJ'Ut " 
nominal size heat-treated tn the same batch or by a continuous process under the same COGdttlolUl of time 
and'temperature. '" 

4. 3 Sampling for quality conformance Inspection. ­

, 4~ 3.1 SamPlln!U0r chemical analysis. - From each lot two samples for ehemlcal aftaljala abrlU be 

8l:lected and prepar in accordince with FED...sTD-66. The, samples shaU be ,se~ flOm different 

piece!: i.n the ,lot and shall be kept-separate. The samples aluUl be forwarcled to a laboratory aatIaf~c:tory 

to the procuring activity for'chemical analysis. 


4.3; 2 SampUng for mechanical and phYSical tests. ­

4. 3 .-2. 1 Bar Itlock.- ,hom eachlot-of-bctra samples shall-be alected'for-teal-In accoJ'dance-witIl 'tmt" 

following scnedule: 


(a) Tension test. - Twc samples for tension test shal1 be sel"cted from diUerent bars. 
-(b) 	 Hardness test.• The samples ,cut for tension test shall be used fo:' surface hardness tellt 01 

'bars identifiable 171 melt. Where practicable. these pieces may al80 be used for me~­
menl of internal hardness: and where such is not practicable, short pieces 01 IIGttable leDgth, 
(thick diSks), cut from adjacent bar stock may be used. Each bar not identifiable bJ melt 
shall be tested for surface hardness. The two bars having the lowellt surfaee hardness sball 
be selected ror tenSion and internal hardnesS testing. The two bars having the higIlellt sur­
face hardness shall be selected for internal hardness test (see 4.5. 3.l) , Pieces 01 auitable 
length (thick disks) cut irom bar ends may be used for lnterrr... itardness measurement. It 

4.3.2.2 Bolt studs. - Except for bolt studs machined for heat~treated bars eonformiDg to the tensile 
requirements of table n and aU other applicable requiremenl'3 01 tbls specification, samples for test 8ba1l 


: be selected 'from each lot in accordance with the following schedule: 


(a) Minimum brea~ing load ten6io!' . .t~8t.. ~ Three samples for tension test shall be selected. 
(b) Hardness test. - Whsre bolt stu;js are not identifiable for melt, sample bolt studs sball be 

ei?lected at random {:-:>m t'acb lot in accordance with Mn.-BTD-414 at Inspection LevellY. 
The hardness test values lor these samrt1e boP studs shall be used as ...... in Section B 
of MIL-BTD-414 to obtain an estimate of the p?fcentage of bolt ab. outside the permissible 
limits. The acceptable quality level shall be 0 SS percent. 

4.3.2.3 IiYIL - From each lot of nuts, samples for test shall be selected In accordance with the fol. 

Inwlnl!' schedule' 


, . 
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Cal Hardraoaateat. - The lot IJ....ibau .. ~..ed Ia JIOWl!i" n...~ ..~, qaaatl~~ .. 
to be tested, aba11 be as sbolf:ll in table VIII. The aceep~ ~ty leyc;.1 ... ~'2.: $ ptr~ " 
cent ",ecU:ve computed ID accordance wt*. Section.8 of ~,:,$'J.'D,,:,4.4. .. 

(b) c:.\·tr"'lJ.il te~~ - The sample IlU~ tee&ed li)1' _cine.....~ b!t u.itid(or tbe ~ ...~ 

~~ '!l T{I"~~J;':D""'~, 
".~., ~,.'~ .~, ... .. ... ~'U .. , 

".3.~.2.rt&~~~fi4;~~~;"~·~Qf~"'·r"~"-~"-~·~
~~:·~;:.'1 shaUlle 2. .. --~ '" ., ~.I~ .,' ," ~ III· TIle ap:e~ 

•• il••.1:ml!'P111ll10r Yl.WiU~ magneuc ilUl<UjO_'_', and lUIft"c J!1!C1e'~!i!!d.!9!~ 

4. S'. 4" ~... W--'4!R..i ';;':':",11 _t".liia loflilli~lrCOMUtiibftli4fiiiDpfil fo.. VISual eXaiitDation and maPb' 
analysts eDm..IJI.a.tiO.n. . . 

4.3.4.:2 Bolt stu~a, -Excf'pt for bolt studs mlP,Chtned from beat-tr.e~ lara whJcb ..ve been Q­

:!.miDed by magP.t!"tie ,1-naiy.is and iOURd acceptablf'. samples f~r mqntUc particle eza..,_uon ,sIIaIl be 
selet'teda~ tandem from each lot in acco~ce wi.ttl~-S1'D-195•. ~t1oJ'I Level m s!WIbe uaed for 
!ats containing from 2 to 300 pleces. and Inspection Level U for Jots contalRlng more thaD SOO·pieces. The 
acc:t:plabi.e quality leve~ ahal4 ~ 0.65 percent defective. Bolt· studs m~chined from bars examJned by 
magnet1C'1ilJl1Iiys~aQCtf~ acceptable, .and otberwt.le ~OI":mani to t-"~tfn\.Dts tor~s apec1flec:ti!ere .. 

, ' in, nE'ed no~ be (iUl'lp,lf:d for ~etic par~4c1!! examlM-UoJl. .. . . '" 

'4.3. 4. 3 Nuts 101' mai!!eti~partiCl~ 'eDJD1RattOo. - Ai...ta intbe 4rt COIlJtUpJe the sample .for mag:" 
ne~l!" 'partt~i' ~~~Uon. ',. 

. 4.. ~.~. Sampuy ((;)... 'inspeetion of'i?reparaUoD forR.en. - .!$I'lPflblg aDd tnfpeetif)ilpl'Ocedures.of 

, MIL-P.,.116 Sba-U. be ~mpioyed to verify romor-manee' to the reQlllrements of SectJ.oQ :;~ ..~spe.e1fteatkin~ 


. , 

, 4,~. EHmination. -' E~eb S2JJ~rllt' selected in ~r41uu:e w4th 4.3.~ ••••).4.3, :inclusive. ~ 
be I'!l.amioec:tto df!terlrline (:o!Uo";'\~i11Cfllll1itb ~ rellIDl'ement8 ~4hls .c~leat\OR W.r8uda~ finish ad 
defects (set! 4.4.2), thread dim,; ,'.'ions (see 4.4.3.2), _r1cing and 1!'9rkrpan,,"p. Tbeclas$U-leation of 
poisaib1e del,cts and quality DOTH' 'jfOl'~ing cbaracterJ.sti~ in table QI: .ball £Onatitute ~ lDinimum quality 
suitable for.tIie lJitended uses stipulated. in-6.l, . 

4.4.1 Magnetic examination. ­

.4.....4...L 1. Bar_stoek., Bars shall be examined by magD£tie..analJs,s :fo.r-defects.- The mapetic analJsiB 
'~nl shaH• ..befon aac.bexamina1ioD •. .be,~:Jo.~.aeatM :a:i!d.cn'fdts. itd:iet1 of -magnetic . 
analysis, magnetic particle examination of bars for seams and cracks 1s acceptable. Each no.nconforming 
bar shall not be offered for deUvery. 
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Table IX - Cwsiflcatlon of defects and quality nonconforming character18tic:s 

Cate&orles 

Critical: 
1 

Major: 
101 
102 , 

103 

104 
105 

106 

101 
108 

109 

110 

111 

11Z 
113 
114 

115 

Minor: 
201 

I 
202 

203
I 
I 

204! 

In accordance with Standard MlL-STD-109. . 

Defects 

None defined. 

Type not as ·speclfied. 
Material not type specified; IIOt free from pipe, laps, 


cracks, seama, finS, scale rust, or other lnJl1rlows 

defects. 


Thread not conforming to gage reqllirements (except 
bars). 


Thread damaged (except bars). 

Thread incomplete or not full length of boit stud (bolt 


studs only). 

Diameter of flat Oil end of bolt stud exceeds minOr 


diameter of thread (round end bolt studs excluded). 

Length of bolt stud not within the .,.cified tolerance. 

Nut not machined. !lOt forgecl or cold proeeased as re­


quired (type D only). 
Nut not washer faced as required; fa.ce not square With 


axis of bole within the specified tolerance, thlcmeaa 

of washer not as required or diameter not within spec­

ified Umits (type D only). 


Nut not he~ona1 shape; top not flat and chamfered as 

specified (type n only). ..... ._ . ._. 


Nut thickness and width acrou flats not within the I'e· 

quiroo limits; width across corners less than the 

aJlaurable D.\ini.mQn\(f.ype JI Qnly~ . 


Bar not straight. 

DIameter of bar not withIn specified limits, 

Length of bar wben applicable. not Within requlredllmtts; 


or length exceeds nominal or stock specified, or length 
le88 than shortest acceptable length (bars onl,). 

·A metal discontinuity or pattern of discontinuities 1Iho1m 
as a majOr defect In M8179S0. 

Radius at one end missing, damaged or not as specified 

(bolt studs onI7). 


Marking, manllfacturer'8 name or tradew-ltand kienti­
flelJ.tmn s1:rnbol mlsslng, incorrect, illegible or not 
stamped and located as required (except bars). 

A metal discontinuity or pattern of discontinuities shown 
as a mfuor defect in MS17980. 

Marking, identlfieation ayrnool, speclflcatioll number. 

!!'Jinmll..ctu?:'er's name or trademark and heat or melt 

nllmbet 'T!i.<:l3ing, incorrect, illegible, tag to each


l._ ~.!!Idle ",a ,~~plicabl(> (bars only).---_..!-_-.-_._..._._ .._._ ... _. ------.-----~ 

4.4.1. 2 ~lt $41, - Tile sample bolt studs selected in accordance with -1.3.4.2 shall be magnetic 
parUcle examined for the presence of injurious defecta such u seams and cradte. AJr.y piece In the sample 
!".Ontl!.inlng one or more defects shall be considered a defective and sball not 00 offered for dellvery. II 
the number of defectives found in the sample equala or exceeds the re,ecUon number In MlL..srD.I0a for 
the sampling plan used, thl8 sball be cause for rejection of the entire lot. 

11 
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4.4.2 Visual examination. ­

4. 4. 2. 1 Bar stock. - Eac~ bar in the lot ~11 be vlsually.examined for Identification marking, the 

presence of craek$, seams, shvers, and other mjurous defects. Bars contninlng injurious dafo!lf:ts s2la11 

not be offered for delivery. . 

4. 4. ~.2 Bolt studs and outs. - The bolt stud" and nuts selected in a~eordance with 4.3.4.2 and 4.3.4.3 
shall be vllNal1y exa.mlned for tbe presence of· injurious defects such as seams, cracks,. and defective . 
threads. ADy piece in the sample containing one or more defects shall be considered a defectlve and shall 
not be offered. fordeUvery. If tlle'oumbei- of defectives found in the sample equals or exceeds the rejection 
number BIIown in MlL-STD-I05 foJ' tht' sampling plan used, this shall be cause for rejection 01 the lot. 

4.4.3 .Dlmensional examination. ­

4. 4. :to 1 . Bat· stock. -Bars seteeted In accordance With 4. 3. 3. 1 shall·be measured'to determine con;..· 

formance wlththedlameter and 'length requlrements (see 3.2. 3. 1 and 3.2. 3".2 and ~le IB);" . 


. 4. 4. 3.2 Bolt studs and nuts.· The sample aeled.ed In acco~~e with 4. 3,3,2 sba1l be examined by. 
means of gages and otber.measurlDlJastrumenta to deterJrllne conformance willa-the tIiriIadlng and dimen­
sional requiremllll)ts (see 3.3'." an4'.3'.: 3;.11. GqiDl shall be performed .. described In 4.4.3.3.2. An, nut 
or boU stud fGUlld in the sample tfiat does notecmform to the requtnmel)ts of this specification for dlmen­
stons or ~ng shall not ~·offerecH01'deUvel'J. IT the number' of lIOit~nIormlDl bolt studaorauts:. 
fOWKl11l tbe sample equal.o·r exceeds tie rejection number shown in MIL-STD--414 for the plan used. thia 
shall be cause lor rejed:1on 01 ~he lot. 

4. 4. 3. 3 mspection gages•• 

4.4. 3. 3~ 1 Availability. - Unless otbl!Ntlsespectfied(see 6,2), the supplier sbaltmaluravalJable·the-· 
nece.ssary lnspectlon ,agel'!. The accuracy of lritl.'PC.es shall be certified. In ease of C!ootroverSJ. the 
certification 01 the National Bureau of Standards shah gOMQi• 

. 4.4.3.3. 2 Thr~)'!.'!..~ - o.:rew tbrl1:auS Shall be gagea by meu~ad ring and plug' gages and 
smooth ring and plug gage$, as applicable, in accordance with the practices r~~ed in BZ8. 

4.5~ 

4.5. 1 Cbenueat anallsis. - The samples Selected in accordance with 4.3.1 shall be analyzed In ac­
cordance with metiio.i Hi oJ FED-STD-151 to ddermine compliance with table t. Each sample shall be 
analy&ed sepan.tielY. . ' . .. 

4. 5. Z TecsiQr. to)$ta. ­

4.5.2. I Bar .stock. - Each of the samples selected in accordance with 4.3.2. l(a) shall be machined to 
the form and dimeufOi1. of type RioI' type R2 !pedDlen of FED-STD-151, method 211, and shall be pulled 
in tension to determine compliance Wilh table n. The tension test shall be made in accordance with FED­
STU-lSI. When no definite yield point is exhibited, the yield strength shall be determined by the offset 
':J"I!~bod specified in FED-STD-151 ",i Wl offset of 0.2 percent of the gage length. 

". r:. 2.2 Bolt studs.· 

. 4.5.2.2.1 Minimum brea::._.og load ten8l.on test. - The sample bolt studs selected in accordance wIth 
4.3.2.2(a) shaU be tested in tension to determine compliance with table V. The bolt studs shall meet tbe 
requirements 01 table V without visual evidence of lallure. [f fallure occurs by Stripping of the threads 
prior to reaching the mill; '·"l.Im breaking load, the test shall be consldered inconclUSive, the sample dis­
ea..rded. and another .,,,pie selected (or test. 

4.5. Z. 2.1.1 Test procedure. - The minImum breaking load test shall be made on flnl&hed bolt studs 
with th~ load applied between nuts or suitable fixtures, either of which have sufficient thread engagement 
to develup the full strength of the bolt stud. ~he nuts or fixtures shall be assembled Ireely toward the 
center of the bolt stud and then backed off leaving at least 12 complete stud threads exposed and unengaged 
lletweeo the gl'ips. . 
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4.5.2.2.1.2 Turned or round ecimens. - When ttl",t equipment of sufficient capacity 18110t available 
for tf!sting bolt studs to 3/4 Inch excluSi"c, in un size as described in 4.5.2.2.1, tests ahall be made as 
follows: Bolt studs 3i4 to 1-3/8 inch in diameter, inclusive, shall have their shanks concentric with the 
axis of tbe screw as shown in figure J. For bolt studs over 1-3/8 incilln diameter a type HI apecimen in 
accordance with FED-STD-151, method 211, shall be turned or ground from the bolt stud. The axis of thr, 
specimen shall be midway between the center and outside surface as shown on figure 4. The speelmens 
sball be pulled in tension to determine complia~e~ with table II. 

4.5. 3 Hardness test. - Brinell or Rockwl'll nardnt!ss tests shall be made on the samples selected in 

accordance with 4.3. 2.1(b), 4.3.2. 2(b), and 4.3.2. 3(a) to det-ermine compllance with table D. Wbere the 

minimum requirements are the subject 01 controversy and both hardnesa and tension tests are performed, 

tension test results &hall take precedence. 


4. 5. 3. 1 Bar stock. - For bar stock the suriact' hardness readfngshall be take.u as Rear the end of the 

bar as feasIble. However, the distance of'the center of the-Indentation from the end ,or edge of the bar or 

from the center of 1mother indentation shall be oot less tban tbree tim'e8 the dtameter 01 the iAdentatlon. In­

ternal hardness measurements shall be made on saw-cut ends 01' on the saw-cut surfaces of 8hort lenphs' 

(thick disks) specified In 4.3.2.1(b). Measurement shail be made by Indentation at the approXimate center 

and another at approximately midway between the center and lbe perlpbery. 


4.5.3.2 Bolt studs. - Hardness reading;} shall l>a taken on either f.'I'Id of the studs. 

4. 5. 3. 3 Nuts.· Rockwell hardness of nut.!> shall be determined on the top or bOttom 01 the nut. BrineU 
hardness shallbidetermlned on the side of tbe nut. Either method'may be used at the opttoA of the IUPPlter 
takinc Into account the HmltaUons of these hardnesa tests as set fortb in methods 243 and 242. retpeetlYeIJ. 
of FED-STD-151. When the standard Brinell hardness test causes deformation of lbe nut, It will iJe neces­
sary to use a minor load, or substitute ~ Rockwell hardness test•. 

4.5.4 Cone stripping test. - The 8al.1lple nuts selected in accordance with 4. 3.2. 3(b) sbaU be t'l!ated as 
tollows: The test nut and StUd, with a free-sliding harden_lid Cf,?1!!~.t~!'J.tier: .!rl..P..~~"._U ~ J.8Hmb1I[l!ii. 

·'mutual thl-ead 'engagement, fixed in a test machine, and subjected to the axial proolload specified in table 
X applied to the nut through the washer (see figure 5). The nut s.lIall resist thls load without $tr1jipinc or 
rupture. Stress lOading shall be applied at a uniform rate such that full load ls reaebed at to mlrtlrnUm time 
0130 seconds, maintained at luUload, D'lin!mum, for one minute and then raleasect 

'fabltl X - Cone ;;tripping proof 101\1." .)in\tt~.---------------.,,----- --------- ­
Nominal size, I Tensile s're'·" Prooi load, minimum (poundtl) 

, V .4threads per ineh, and I ~..rea y
series designation I(square incu ka~_..._...____ 

1/4 - 20 UNC 0.0318 ,150 
5/16 - 18 UNC .052~ ,300 
3/8 - 16 UNC .0775 ,000 
7/16 - 14 UNC 

I 
! 

.1063 ,150 
1/2 - 13 UNC .1419 ,100 
9/16 - 12 UNC .182, ,500 

24 800 , 27.500 32,150 
3/4- - 10 UNC 

.~5/9 - 11 UNC I ?2·' 

. ~~.~4 :H 900 38.800 4~. 300 
46'000 51,100 59,650 

- I 
.4627/B - 9UNC , I ~ 57,300 I 63,600 '14.250 

91,_ 
.6061 8UNC 

'18,500 

1-1/4 - 8UN 


.'190 70.'1001-1/8 - SUN 
109,_ 

'1-3/8 - SUN 
93,'10084,4001.000 

126,850 
.1..,1/2 - SUN 

108.'10097,8001.233 
.123,100. .. _.-:-. f-.~1.,492 "..110,,800 

!I Based on formula given in 4.5.4.1. 
?J Based on'proof stress of 135,000 p. s.i. 
~ Based on proof stress of lSO,OOO p. s. i. 
~ Based on proof stresa 01 175,000 p. s. i. (8ee 6.4). 

IS 
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t.5.... 1 CalculaUon of eone ~teroof load. - For parpose.a of computlng the cone Itrlpph... proof
. 10M 01 tile nut, tile 101lOilDi fOrmula used: 	 ..... 

CPL • (1-O.30D) x I x A 
. 	 8 

Where: 

CPL .. eone IItrippi.., proof load In pounds. 

D • NomlDal diameter 01 nut In laches. 

I • Mlnlmum prool stress of nut In pounds per square lDeh (see DOtes 2 and 3 of table X)• 


.A. 	 .. Tensile stre.. area of. nut in square iDChes. . . .. 

0.7854 (D- O.~'l43)2 

n =Thread3 per laeh. 

4. $. $ ~e test fallures. - Possible test fallures are defined as fOlloWs: 

(a) Cbemlcal analysis. ­
(1) Chemical eomposltion not as specified. 

(b) MInImum break1Dg load tension t,st (bolt studs only). -	 . 
(1) Evidence.of failure prior to reaebing the .speclfled minimum break1ngwad wben tested as ' 
. required. ' . . .. 

. (c)Budaeaa test... 
(1) Bardneu DOl within the specified ruge (tYPe I only). 
(2) 	 Hudnes. less than the allowable mlDlmum ruga not within the .apec1f1ed ranie alappU­

cable (type II only). 
(d) eoae stripping tests (type D only)~ .. 

(1) 	 Thread. of nut strip or fr.'.clUre occurs wben assembled to test stud and subjected to the 
specifled prool load. 

(e) Te.a810D test (bars only)... 
(1) Te.aaile strength less1ban mintmum value. 	

{.

(2) Yield polat or str~ les8 thaD mlnlmum value. 

(3)_·--:Eklaptlon leu:than mlnlmumpercentsge. 

(4) Reductlon of lP"ea less tba.n minimum perceilfaCe. 

(f) Weight of short length {wben applicable) (bars only)... 
(1) Short lengths exceed the maldmum parml881b1e percentage. 

4.5. II 	 ISDmillation. - Each nut shall be subjected to magnetic partlcle elIam1nation lD:reliC~Cle 
. accordPce wi MIL· -HI andr;~. 

<4; 6 ReJection. 

4.6.! For lOOefhrceat eDJlllnatlon. - WbeD all pieces in a lot are e:.w:amined. the defective Items sball 

not be ofiered lOr de very. 


. 4.6. Z Fat MD..-sTD-105. - When sampling is performed in accordance with MlL-BTD-I05. caqse for 

rejection of the lOt smI be governed by tbe requirements of tbe eampUng plan used. 


4. 6. 3 OttWr !!!8J!!B1es." Ii one or more of the samples faHa to conform· to the applicable requirements 
of this specification wben (,ther %.'!mples are selected for tests, this shall be cause for rejection of the en­

. ·tire lot • 

.4.7 	Reteats. - Retests shall be in accordance with FED-S1'''>-151. 

5. PREPARATION FOR DELIVERY 

S. I Domestic shlpment and early materialln~Uoll. ­

5.1.1 Boll studs, nuts, and bars. ­
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IOL+UIU' 

5,1. 1. 1 Pr.se.f11at\~" "llii padlagJ~g, - :?,reaervatlon and P .............. be IIdftdeat 106rd ade­
quate protectloD against eOl'roiilon', CTereiloratior.. and physical da.mace cIIId.ac ..... from the ..., 
IQUrct! 10 the ~ac~ivity ~ lIDijl .eaf" ~on. 

5.1.1.:1 Pa~. - Pack1ng &ball tift a.cco.mpt1eM.d lQ. JDaJJQr wfddl wlU IIIsare aceeptaace bJ CODl­
mea carrier aad Wil aff9~ pro~pal apmst phyatcal or ~al da-Pdtu1acdlreet 8hlp~ from 
the supply aoul'Ce to the U8lDg~Yl,tyJo' tylf ,a~. The ~~nft. Of. qdhod.,ot~ 
ahaUCODfo:q: the~ror!Q Pr:lIus!JWeatl~RU~.~ ~ ~orolltil" ear.rter ...1atIou~ 
app11~. "~,,,~, ' .• 

- Bolt etu4~ __ .8ballj)e ~l__• clrild, .,.•.....,....1' Qm~ 
~,-,,-P!!_'1!• .JM~_t,e4,_,~l.do~,..~,.",,~..oI"" 
t!\.pr~"~~,••~'~~__:· " 

. 

'lD'to~~~! ~Jp~~r~!t~~=::.~:==-::;.~t::t~~~:..::(';;r.:
-636 or PPP-,-665. reap«,:tlvety, at ~ optlOQ Of ~~etor. 

5.2.1.1.1.2.1 Gro.s 'Weight of eartons Dr OOx.a 8ba1l ~t exceed tile ~abIe welsH 1i~~CI\II of 

the box specWcaUons. Fiberboardbolf,e/ll With a mini~m Mull. tuI\ (If l'I$ 01' * ,pound.:! shall .I1Ol ell~ 

10 and 45 pounds, respectively. Quantlties 01 bolts and nuts epec1fiedm. Wilt :II ea:eed1ag :l net _.,.1It. 01 . 

45 pollUds e.ball be bulkpack~ and the un.\t cgntainer sball meet th~ nqulre1llll!ilQ set fortb In\' sblppill& . 

tontatllel's. 

.. ,-,-" ... .. , . _. "~.~ ,--, 
_'~'_T~_...,'" ­

No~~I;e~ 

-
'~ 

1/4 til 3/8. incl. 

7/16 to 5/8, incl. . 

3/4 

7/e 
1 (_w.J ~ 4~3/4 inch length. in~~.) . 
1 (studs over 4";.3/4 iDch length to 6 ineb leagth, lDcl.) 
1-'1/8 to 1-3/8. inel: 

_.lli:.er . .b3,lfL,. 

, 

X-. 

100 
50 
50 
2$ 
2$ 
25 
20 

buIk---

---- .- .-. 

--~ ......' 

100 

50 

25 

25 

'20 
....II 

r-bulk· 

15 
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1IIL-B-122ZF 

. ~. 
IOENnFICAfioN· .. 
SYMBOL .. ' 

LSURFACE MAY BE FLAT 
. AT LOCATION OF MARK!~,9" " 

Fipre 1 • JIal'Ailijt of bolt stDda. (Juarki be 06 ~th~ .u... ... ... . . .. .. .... ." .. DC.may ........ " ...... . 


.. ," 

Figure 2 - Marking of nut (marking may be at any position oil top of nut~ 
. marking of nut on the side is not permItted). . 
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·1t..IMU\ IUbtu. lttcOM1lhD1O' '1..NCH 
. NOT LEIS THAN Ifl·~,.'nt • 

'Figure II - LoCation of tension-lest specimen when 
turned from large-.si.ze bolt studs (eee4.'5.2..2.1.2). 
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HAfUNED STEEL CONE 

NOMINAl. IJAMETEft 
OF $TUD 1"0. 002­

1_-L....TOl.E::1IINCI 

(X)NTAGT EDGE OF CtlNE 10 11£ ..... FaA NUT 
S.~ES liZ- AND LUS. faA SIZES OVER U2­
THIS E1ME SHALL 8E FLAT AND o.OIlS-::!O.oot-
IN WIDTH. HAlliJl!Mas: 57 ROCkWELL C.......0•• 
SPS:1F'lED ~S FaA DIMENSIONS MUST lIE 
IlET FOR COIdIWTfNT RESUI.TS. 

I .. ~ .. 

APPLICAitON OF HARDENED STEEL COti: TO 1ES1'tdG OF NUTS. 

...... 

Figure 5 - Cone and assemBly for cone strtppiDg teat. 

20. 
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