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MIL-S-1322F
9 December 1

sOP
MIL-S-001223E(SHIPY)
8 December 1951
MIL-8-1282D
12 August 1959
MILITARY SPECIFICATION
STUDS, CONTINUOUS THREAD (BOLT STUDS); NUTS, PLAIN,
BEXAGON; AND STEEL BARS, ROUND-HIGH TEMPERATURE
SERVICE )

This specification has been approved by the Department of Defense and is man-
datory for use by the Departments of the ‘Army, the Navy, and the Alr Foree.

. BCOPE

i.1 .~ ‘This specification covers steel bolt studs, nuts, and hot rolied and cold finished stosl
bars for for Mgh temperature sexrvice. Requirements specified heveln for bolt studs spply also
to steel “Stude™ and “stud bolts” procured under this specification.

M%%m Steel bars, bolt stads, and muts shall be of the following types, as specified

Type I - Bars and bolt studs (stloy sdesl).
mn-m(mmmmw.

3e8sd ;ypuiinﬁi&wnmmmwwmmqwﬂmm. e pwCied (e S, 55;
" TypeT-
Chrominm-molybdeim (Identtficxtion b:7})
symbol
Chromum-molybdenum-vansdiam (ideniification symbo! 814}
Chromfum-molybdammm -vasadium (identification symbol B16)
TYQII!-

. cmm(wumm '
Carbon-molybdsgum alloy M(Mﬂuﬂausymhau}

2. ADPLICABLE DOCUMENTS T T

) 2.1 mmmﬁ«mmmMmdmammmuammum
form a part of the apecitication to the extent specified horein,

SPECIFICATIONS
FELERA?.
OP2.B-586 - Boxes, Polding, Paperbosxd,
PPP-B-5T8 - Boxes, Woad, Cleated Vénour, Pnporcvarlud.
PEP-B-501 -~ Boxes, Fiberboaed, Wood-Clesiad.

- PPP.B-601 - Bakes, Wood, Cleated-Plywood. o -
PPF-B421 - Wmmx—com &
 PPbDAtS - s Folding, Fiberbosrd, 'Hea

S vyDuty., ..., ...
» =" . PPP-B86S. ~ Boxes; Paperboard, Matai Stayed (locloding mzm)
e PPPBJA - Boxsa, Set-Up, Paperbesrd. - ‘ Shy

S T AT
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MILITARY
MIL-P-116 - Preservation, Methods of. .
MIL-C-18173 - Corrosion Preventive Compourd, Solvent Cutbacic. {oid-Application.

STANDARDS

FEDERAL
FED-STD-48 - Tolerances for Steel and Iron Wrought Producis. ] i
" FED-STD-68 - Steel, Chemical Composition and Hardenability. .o
FED-STD-151 -~ Metals; Test-Methods.
FED-STD-183 . Continuous Identification Marking of Iron and Steel Products.

MILITARY
MIL-STD-105 - Sampling Procedures and Tacles for Inspection by Attrilstes.
MIL-STD~109 - Quality Assurance Terms and Definitions.
MIL-STD-129 - Marking for Shipment and Storage.
MIL.STD-163 - Steel Mill Products; Preparation for Shipment and Storage.
MIL-STD-271 - Nondestructive Test!ng Requirements for Metals.
MIL-STD-414 - Sampling Procedures and Tables for Inspection by Variable

for Percent Defective.

MB17980 - Magnstic Particle Indications on Steel Nuts.

{Coples of specifications, standards, drawings, and publications required by suppliers in connection
with specific procurement hmctions should be obtuined from the procuring activity or as directad by the

contracting officer.)

z.z Other buutluns - ‘The following documents form a part of this specitication to the extent
therwise Indicated, the isgue in effect on date of invitation for bids or request
forpmposlshznapply. .

NATIONAL BUBEAU OF STANDARDE .
Handsnok B-23 Screw~ mreadsmaardstor Fedcrzl&errim

(Application for copies should be addressed to the Superintendent of Documents, Gomrnme:t?rhting
Office, Vashtugton 25, D.C.)

OFFICIAL CLASSIFICATION COMMITTEE
Uniform Freight Clasgification Rules

{Appiication for copies should be addressed to the Gificial Classification Committee, 1 Fark Avenne at
932d Strest, New York 18, N. Y.)

AMERICAY SOCIETY FOR TESTING MATERIALS
A-182 - Specification {01 Alloy-Steel-Bolting Materials for High-Temperature Sexvice.

(Appnw.tmn for copies should be addressed to the Americtn Society for Testing Materials, 1916 Ruce
Street, Philadelplm 3, Pa.)

- {Technical.society and tevhnical association specifications and standards are generally available for
riference from libraries  They are also distributed among technical groups and using Federal agencies.)

3. REQUIREMENTE

3.1 Material. ~

3.1.1 ‘rhe nuterial shall be such as to produce bars, bolt slnds,and nuts in compliance with the re~
" quirements of thiy specification. T :

3.1.2 The steel shall be mde by the basxc»oxygm, open-hearﬁx or electnc~fumace Process.
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Table I - Chemical requirements. )/
Identi- Sulfor | Phos-
Type Carbon |Manganese | (max.) | phorus | Silicon |Molybdenum | Chromium |Vanadiam
A ~ " [Pefcent | Percent |Percent | Percent | Dercent | Percent | Percent
1-Bars| B7 [0.36-0.50[0.71-1.04 | 0.045 | 0.045 [0.18-0.37 | 0.13-0.27 [0.75-1.15 | ---
and | B4 | .39-.51 | .42-.73 045 | .o45 | .18-.37 .28-.43 | .75-1.20 [0.17-0.33
bolfshldﬂ Bl@ ) «33"- ‘7 .37'-73 0“5 0“5 .13-.37 0”'.‘8. .?5-1.30 -u-o 38
M-Nuts | H — —— L050 | 050 - . wae ——
.40-.50 | .50-.95 .050 060 [15(min.) | .20 {min.) | - ——
1/8tee: w0 which lead has been added ghall not be used.
Table Il - Mechanical requirements after heat treatment. 2/(see 3.2.4)
, 1dentifi- | Tensile Prool Yield Iglongstion | Reduction Surface Brinel>/
symbol {min.) {min.) {(min.) {min.) {min.}) hardness mmber
P' 14 - - » L)
] | o 8.1 P.s.i. Ps:o:o Pc:e-out P:eent 258-331 m
PR . . P . N ™ —— 1° & e 1 AW ., ...Q . - .. ,mm” - 5
{1-marsana| BV [13%000 : noemucum::‘;/
bolt studsS
- (anoymé -1 . SO SRR S — . e 388.331 -Brinell -
- Bl4 128, 0600 — 1085, ooo 16. 0 50.0 hardness or 25-344
Rockwell C
: 255-321 Brinell
B18 |135,000 -— 105,000 | 18.0 50.0 .| hardnesg or 25-34,
. Rockwell C
. 100 Betnoll ma-;u
H(finished) | --- 135,000 | --- — - or 84 Rockwell
H-Nats |H(weavy) | --- - 150,000 | --- - ey hardness (min. )
{carbon and
alloy steel) 248-352 Brinell
4(tinished) | --- 150,000 | --- _— —— bardness or 24-38
sheavy) | --- 175,000 | - - --- | Rockwell C hardness

~ Ysizes 2-1/2 inch and smaiter.

of ASTM~A-193 shall appiy.

'./Whereaasamyiemmmmmmm tha yield strength correaponding to a limiting offset of 0.2
percent of the gage length shall be used.

—fBrineu hardness-10mm. standard steel bell, 3000kg. loxd. When a 3000ky. load deforms the nut, a minor
loud, Brinell or the Rockwell hardness test, shall apply.

4/Rockwell B harduess - 1/16 inch ball, 100kg. load. Rockwell C hardness - Diamond (Brale), 150kg. load,

" 5/Finished bolt studs tested in full size shall meet the tension test load of table V (ise 4.3.2.2(s)) within the -
capacity of & 125, 000-pound testing machine.

8/See 4.3.2.1(b) and 4.2.2.2%).

For sizes larger than 2-1/2 inch diameter, the mechanical requirements
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3.2 Durs for bolt studs. - Bars for bolt studs may be efther hot rolled or cold finjshed.

scale. - Bars shall be free from scale which would faterfex: with the detection.
| rhagy emmhnﬂmorwmﬂhhﬂmwimhmmm&‘iwmmmd
QJJAmgyiauﬁw»mnﬂmNnmmtdummm@wwuﬂmmmmukuﬁmu@maﬁ

‘ «mmwmmmWWummmmm
FED-STD-48 for hot tolled ar cold inishe ) slioy o cazhon steel bars, as applicakie,

- When exact longths are specifiod (soe 8:3), the length trderances sbalk bo. -

For lengtha 13 fact sndless:: Ring 3/18 Inch, minus 341
‘ (‘ﬁm pngths awer, 12 to 35 faet,. mmhg"mmmmm&m

. 3.3.3.3.1.1 When a unilsteral length. tolersnce is specified, an plus or all minus, the tolerance sllow-
amumwu the pius. and minus tolexances. specifiod ia '3.3.3.3.3.

»¢9¢9$Eﬁi
szssszgg §¥: 

$.1.4 Heat-treatment. - mmmmwmnmmwmmmm
tempered mﬁmummmn

S Matepal.. . . | lﬁnammm L
R “Chromi om-snolybdenum e A1000F,

B14, B16-Chromium-molybdenum- < «
vanadium alloy steel - 1206°F.




Downloaded from http://www.everyspec.com

MIL-S-1222F

3.2.4.1 Stress-relief a‘ter straightening will be permitted. Normlizhg {followed by hmperlnc at
1200°F. minimum will be permitted for B14 bars.

. 3.2.5 Pnstheat-treatmentprocassing_.- Hot-rolled or cold finished alloy amlh.rl whlehhvebeen
uqxudquepchedandwmperedm accordance with 3. z.eahanbosh-ﬂghtenedmddesaladummnry(ue
3.2. 1) and examined by magnetic analysis methods {see 4. d.4.1and4.4.1.1).

" $.2.6 Heat-treatment records. - The suppuer shall, when requested, furnish the pmeurhg acﬁuty
records of all heat treatments (sece 3 2).

3.2.7 Marking for identification. - Each bar 2 inches and over in diameter shall be ie'gibly die shmped
or paint stenciled in accordance with FED-STD-183,identification symbol "BT", "Bl14" or "B16", as applicable,

tie specification number the manufacturer's name or trade-mark, andﬂwhatormeltuumber For bars
under 2 inches in diameter which may be shipped in secured lifts or bundles, the above information shall
‘beonasubetanﬁaltsgsecurelyaﬂixedtoeachendoleachaecuroduﬁorhmdla\ﬁﬁnaﬂmdhgphudln-'
‘side the bundle near the middle. mwmmumwgwm&tmur‘ucmotﬂm
the rigors of handling, transportation, and storage without being destroyed.

3.3 Type 1, bolt studs (alloy steel). -
3.3.1 Bar stock, - Either hot-rolled or cold-finished hu't may be used for the production of bolt lhads

3.3.2 Steel quality. - Bolt studs shaubedmntormmntyandcmdmon. froe from ruat, amlahlnhnt
' contain fing, seams, or other Injurious defects detrimental to the performance of parts.

3.3.3 Finigh. - Boltahxdsshanbeﬂnishedandﬂtnadediunleagﬂ\ Both ends shall be rounded, or
fiz+ and chamfered, at the option of the supplier. mnnatande!mn!ered, asdmamammmn
not exceed the mivor diameter of the thread,

3.3.4 Manufacture. - Unless otherwise specffied(aeeﬁ 2, taemﬂaodotprwciag lcmm
_shall be by chasing, milling, grinding, die cutting, or rolling.

3.3.5 Thread series. - The limiting dinénsions and tolerances for thrésids shall m”ﬁm glm

in H2B. Unless olherwise specified (see 6.2), threads shall be Unified Coarse Thread Series, Class 2A
tolerances in sizes 1/4 through 1 inch, and Unified 8-Pitch Series, Class 2A in sizes over 1 inch (see table
v}.

Table IV - Thread series.

" Unified Unified
UNC-2A (Bolt studs} 8{UN)2A (Bolt studs)
UNC-2B (nuts) 8{UN)2B (Nuts)

Size Threads | Size Threads
 perinch | . . per inch
Inch Inches
1/4 20 1-1/8 8
8/16 i 1-1/4 8
3/8 18 1-3/8 8
/15 14 1-1/2 8
1/2 13 1-5/8 8
9/16 12 1-3/4 8
5/8 11 1-1/8 8
3/4 10 2 8
1/8 ] 2-1/4 8
1 1 8. |.2-3/2- - B
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“MiLSonmmE - | | | _
 8.8.8 Langth, length toleiwy ‘aaddm.- WMMWMumwM
Yor Yengtha 13 inchied wad undes b} 16 bk 1t Sy e 12 sches :
‘inclasive, mum»wmmﬁb Mr;ﬁm i&'ﬁ’umwﬂm ‘
337 mu mmwm&mwmmmabmmumt
M%ﬁmmmm
tas | wm ] oee
38 4 o | 970
'l - ‘:lm R !’s!m
- 12‘ 1 w1 e
B IR SRR
B K G- % B
e > ] | S0
1 . .‘ﬁ 1 u’w
1-1/8 790 { 98,800
1.1/4 1.000 j s,
1.3/8 -39 {154,300 |
1-1/2 1493 1.196,500.
158 | uMW |mm800. |
1-3/4 -3.08. - -260,000 '
12178 1 % {501,200 1
2' mom !
2-1/8 3.18 363,800
2-1/4 3.56 448, 000
2-1/2 A8 { 565,000
Jmmw:ﬁ«um
Mamwu
3.3.8 | - Each boit stod shall be legibly die stamped a3 shiwn on figure 1 with the mana-

L W-mar mari and with \deatificticn ayaubol "B, “BI"oF "BIS", 15 upplicsbia {soe

3.4 man, m{% R fmm)olﬂ Mm-mlybdommﬂ!m'-ﬁul, symbol 4. -

" mmumwmwmmamm& and heat treated to
B macad from rolled 0F &iawn bex steel are umacoxpiadle.

3.4.2 Quality. - Nuts she.i be sound, of uniform gquality and condition and Iree Irom cracks and excess-
‘jve laps, seams or mmm ndicated by test and examination specified 1h 4.5.4-and 4.5. 6 and shall be

ﬁnﬁmm“m& '

3.4.3 Finish seric MMRM&WMuorMWGMWnMa
"spueiﬁed:(sae-wﬁ. hmmeuuw therel:
nnisheﬁmmshaubemconlormﬁyﬂihhﬁtevnandmtlwrwf

‘ 3.4.4 Heat treatment. - mbtxl H wiits shall 'be quanched from within the austenitizing *ange and ten
temi-ed at not less ﬁzan% . Symbol 4 nuts shail be gquenched from vdﬂﬂnihe austenitizing range and

s
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then tempered at not less than 1100°F.

3.4.5 Thread series. - The limiting dimensions shall conform to those given in H-28. Unless other-
wise specified (see 6.2), threads shall be Unified Course Thread Series, Class 2B tolerances in sizes 1/4

c through 1 inch and Uniﬂed 8-Pitch Series, Class 2B in sizes over 1 inch (see table IV).

« 3.4.8 Dimmalons mdlmmsimd&emashﬂlbeasmmhhleWotmmmm
5 specified. Esh series (see 6.2 and 6. 4).

Table VI - Dimensions of finished 1/ hexagonal nuts.

S ; Width- Thickness ¥/
Nomina.! Wicgma.m-ossnah-z-/ across - : “'{ :
corners |°
-size : Maximum | Minimom | (z'nimum) | Nominal | Maximum | Minimum
Inches _Inches Inches -Inches .Inches | Inches Inches
1/4 0.4375 | 0.428 0.488 7/32 .‘ 0.226 o.m,,v
5/18 - . 5000 489 . 557 17/64 | .273 .258 -
3/8 - . 5825 .551 .628 21/84 .337 7| - %30 CT
/16 . 6875 815 | .768 3/8 :38% |- %85
1/2 - L7500 | L1738 . .840 1/18 448 43T
- 9/16- . 7850 .881 - .983 31/84 | .48 | .473
" 5/8 . .9375 .922 1.051 35/64 .. 559 . .538 :
©3/4 1.1250 | 1.088 1.240 | 41/84 | 665" | 61T < ]
/8 1.3125 | 1.289 1. 447 3/4 778 - .T24
- - 1.5000 | 1.450 1.653 55/84 .887 .8
1-1/8 1.6875 | 1.6351 1858 31/32 | . .999 . L9389
~1-1/4 1.8750 1.812 2.0668 1- 1/18° | - 1.004 - “1.080
1-3/8 . 2.0625 | 1.9 2.273 1-11/64 1.308 1.138
1-1/2 2.2500 | 2.175 2.480 1- 9/32 1.317 1.245
1-5/8 : 2.4375 12356 27686 T I=25764 ) 10429 TUTI85Y T
1-3/4 2.6250 | 2.538 2.893 |1-1/2 1.540 1.460
1-7/8 2.8126 | 2.8 3.100 1-39/64 1.651 1. 567
) 3.0000 | 2.900 3.306 1-33/32 1.763 1.678
2-1/4 3.3150 | 3.262 3.7M9 |1-89/64 i.970 1.874
2-1/2 3.7500 | 3.625 4.133 2- 9/84 2.193 2.089_

Y "Finished" in the title refers to general overall dimensions and does not indicate that the surfaces
are completely machined.

az/wmth across flats. - ’
{a) The width across flats of nuts shall be measured at the widest point..
(b} Taper of ihe sides of nuts (angle between one side and the axis) shall not exceed 3 degrees.
the specified width across the flats being the iargest dimension. . .

§/ Thickness:
{a} The thickness of the nut shall be ihe distance from the top to the bearing surface.
{b} Tops of nuts shall be flzt and chamiered.
‘(¢) ‘The angle of chamfer with the top surlace shall be 30 degrees.
(d} The outer diameter of the top cireie shall be the maximum width across the fiats within a
toierance of minus 15 percent.
{e) The bearing surface shall be washer faced.
{f) The thickness of the washer shall be approximately 1/64 inch.
{g) The outer diameter of circle of bearing surface shail be the maximum width acroas flats
: within a tolerance of minus § percent.
(b} The bearing surface shall be at right.angles to the axia of the threaded hole within a tolerance -
- of 2 degrees for 5/8 inch nuts and smaller, and 1 degree for nuts larger than 5/8 fuch.” -
(i) The tapped hole shall be countersunk 1/64 inch over the major diameter of thread 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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MIL-8-0222F -
1/
, Tablery;ﬂ -flmnensions_gt lmmy aemmnmd vhquqnalmucs.
% E ‘s’{ 4] " 3 l
| - Nomieas RTS8 | Ticmens

oteae
& é

ARty e ey s v s

i
g
188

-
»
&

e

| sam sm | ogio I
3 | Tem o e ) Tau ’
; T 23784 | am m
{ ] I o PAFPE N LA v OR
A58 ] smes o aas | e
s A 63/64 1.02 - 0.986
- 1 a0 ] a-ass | 193 - 1oaemd
Y 1 3209 1  3-3M82 % 4280 { X9
2 T aas 1 sashz | 1.9 2310
5 ! 2622 Y gasde f ases f ias
s . ggaw;"n’m@ . gﬁ;,m" ig
B . Sa2e 1 1-&@34 1686 | 1803
2 249 1 13m | a 225 -
4.{; s ‘
3y i ‘
- "&memm:rmzﬂmemn dimensions:and.does not indicate-surface
y '
Width across flaia:

{a) Ths wiRh across flats of nuts shail be measured at the widest point.
. {b) Taper of the sides of nuts (angle bétween one side and Ahe axis) mnnotmeedZdepns,
s/ &emﬁlwdvldthumnuufmbemmmdmm

() mmmud mmmumm«*mmmmuwmmm
{b) Tops of suts shall be flat and chamfered.
(c) The angle of chamfer with the top surface shail he 30 degrees.
{d) Tbeputer diameler of the wpnmummmmmmmmmmmmma
T ioiezance of minus 15 pereent.
- {¢) 'Fhe bearing surface shail be washerfaced: .. - -
- {1) - mmmeuanmwamermnuwmmyamm R
{2) The outer diameter of civele of bearing surfage shall be the maximum vidtb Across: ﬁat.n
‘within a tolerance vi minus 3 percent.
fh} The bearing suriac: maheunmmm»anmdmwmmu within a tolerance
of 2 degrees for ¢ ‘3 inch nuts and smalier, and 1 degree for suts larger than §/8 inch.
{1) “The tapped hole =:.'! be countersunk 1/64 inch over the major diameter of threadfor nuts up.
" 1o and including % /2 inch, and 1/32 inch over the major diameter of thread for nuts.over 1/2
: mehm

3.4 'l Marking. - Each nut shall be hﬁblyduatampedm%hempfaceuahommﬁgurezvm man- -
__ufacturer's name or tricemark and with identification symbol "H" or "4", as applicable (see 3.1.3 and
£.1,3). . Eachout, aftes. WWMWMM&
" “major Ssiect as specified in ‘MS17980 shal} be marked with a groove approximately 1/16-inch wide by 1/32-
fnch deep, abmswe-wheel cut flat-to-flat.across the cxown.
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3.5 Workmanship. - The workmanship shall be such as produce s, bolt studs and nuts conform-
iag t the quality :equirementa specified in 3.2.1, 3.2.2, 3.3.2 and 3 4.2, )

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. - Unless otherwise specified in the contract or purchase order, the
supplier is reaponsibie for the performance of all inspection requirements as specified herein. Except as
otherwise specified, the supplier may utilize his own facilities or any commercial laboratory acceptable to
the Government, The Government reserves the right to perform any of the: inspections set forth in the
specification where such inspections are deemed necessary to agsure. supplies and services oonform to pre-
scribed requirements. .

4.2 Lot.~

4.2,1 Material identifiable by melt. - I the material is-identifiable by melt, a lot shall conslst of all -
bars, or bolt studs or nuts of the same nominal siz¢ produced from the same heat and heat-treated in the
same batch or by a continuous process under the same conditions as to time and icmperature.

4.2.2 Material not identifiable by melt. - If the material is not identifible by melt a lot shall consist
ot no« uore than 2000 pounds of bars, or 1000 pounds of bolt studs or 1000 pounds of nuts, of the same -~
- nominal size heat-treated in the same batch or by a continuous process under the same conditions of time
and temperature.

4 3 Sampling tor quality conformance inspection. -

4.3.1 Sampling for chemical analysis. - From each lot two samplea for chamical analylh shall be )
gclected and prepared in accordance with FED-STD-66. The samples shall be selected from different
pieces in the lot and shall be kept-separate. ~The samples ahall be forwarded to a laboratory satisfactory
_ to the procuring activlty for chemical analysis.

4.3:2 Saﬁ:pling for mechanical and physical tests. -

: 4.3.2.1 Bar stock.- -From each lot of bars samples shall-be selected for-test-in accordance with the-
: Ioiiowmg schedule: ’

{a} Tension test, - Two samples for tension test shall be selccted from different bars.

{b) Hardness test, - The samples cut for tension test shall be used for surface hardness test of
‘bars identiffable by melt. Where pracucable, these pieces may also be used for measure-
ment of internal hardness; and where such is not prazticable, short pieces of suitable léngth,
(thick disks), cut {rom adjacent bar stock may be used. Each bar not identifiable by melt

-~ shall be tested for surfzce hardness. The two bars having the lowest surface hardness shall
be selected for tension and internal hardness testing. The two bars having the highest sur.
face hardness shall be selected for internal hardness test (see 4.5.3.1)  Pieces of suitable
length (thick disks) cut irom bar ends may be used for interna. iardness measurement,

4.3.2.2 Bolt studs. - Except for bolt steds machined for heat-treated bars conforming to the tensile
requirements of table II and all other applicable requirements of this Bpecﬂlcatmn. samples for test shall
‘be selected from each lot in accordance with the following schedule:

() Minimum breaking load tensicr teg). - Three samples for tension test shall be selected.

(v) Hardness test. - Where bolt sukis are not identifiable for melt, sample bolt studs shall be
““eclected at randomi iam cach fot in cecordance with MIL »ST!)»«!H at Inspection Level IV,
The hardness test values for these sample bol® studs shall be uged as shown in Section B
of MIL-8TD-414 to obtain an estimate of the percentage of bolt studs outaide the permisasible
limits. The zcceptable quality level shall be ¢ 85 percent.

4.3.2.3 Nuts, - From each lot of nuts, samples for test shall be selected in accordance with the fol-
lowine schedule X
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(a) Hardnose test. - The lot aize shanha expressed in pounds. The sample size, quantity of nute
to be tested, shall be as shown in table VI, macoeptableqmutylewimimz‘?ﬁmr- )
cent ddecuve computed in accordance with Section B of MIL-STD-41

(b) C:::& lttm test, - The sample nuts tested for hardness shall be und for the cone m!ming

‘rahk\ﬂ!!', Tennmlor nutp. :
Pounds Mﬂv%%
Up:to 3f 3

32%?9% 4
el F
1,301 0 3,300 10 -
igﬁ‘% is
8&_‘1 Q - d & 3ed m
42,001 o 85

433%&‘9@“[

 4.3.3.1 Fur stock, - Samy “tmvmugewmemmmm mammum
Level [. muwgummum_;}.imm M

, 4.3.3.2 Bol d auts, - Emaam«mmm mmwmammw
examiz.tion sKall be selectad acmtdance with mm-mnmm The acceptable
quality vl shall be 2. 5 pnmm defective.

2.3.% Zampung 10T Visual, magneuc anasyo1a, and magngﬁc parucle mm!nm

4.3.4 1 Bur sOCK, <Al Bivs T a lof shall constitite tﬁe“ﬁ“inpfe {o¥ visualexamtnaﬂon and maghetic
analysus examination.

4 5.4.2 Bolt studs. - Except for bolt studs machined from heat-treated bars which have been ex-

. amined by magnetic 2nalysis and found accepiable, samples for magnzetic particle examination shall be
selected at 1andom {rom each lot in accordance with' MIL-STD-105. - Inspection Level I shall be uged for
lots containing from 2 to 30C pieces, and inspection Levél I for lots contalning more than 300 pieces. The
acceplabie quality level shall be 0. 65 percent defective. Bolt- studs machined Irom bars examined by
magnetic analysis and found ncceytabie, and otherwise comummg to reguiténients for bars specified hére-

- in, need pot be aampled for magnetic particle examination.

4.3.4.3 Nuts for mmagnetic ggmcle exammation. Al wts in the lot constitute the sample for mag’-
nelc yarticie examiisation.

: 4.3.5. Sampling lor inspection of preparation for delivery. - -Sampling and inspeetion procedures of
; mL«-P-l 16 shau be empioyed to verily conformance 1o the reguirements of Section 5 of this specification,

. A4 g,z_cg mination. -~ Each saprile selected in accordance with 4.3.3 through 4.3.4.3, mcluﬂve ghall
be ¢xamined to determine conforuunce with the rquirements of this specification for snr(aee ﬁmsh and
defects {see 4. 4. 2) thread dime 7ions {see 4.4.5.2), marking and workmanship. The classification of
possible defects and quality non.~ forming characteristics in table IX shall constitute the minimum quality
suitable for the intended uses st: paiated in8, 1.

4.4.1 Magneuc examination. -

... ..4.4.1.1 Bar stock. - Bars shall be examined by magxmtinanal;siaifor defects. i
equipment shall, hefore zach examination, be.adjusted.to.indicate seams and-cracks. In-tieu of magnetic
analysis, magnetic particle examination of bars for gseams and cracks is acceptable Each nonconiormmg
bar shall not be offered for delivery.
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Table X - Classification of defects and quality nonconforming characteristics
in accordance with Standard MIL-STD-109.
Categories Defects
Critical:
1 None defined,
Major:
' 101 Type not as specified.

102 . Material not type specified; not {ree from pipe, laps,

cracks, seams, {ins, scale rust, or other injurious
: defects

103 Thread not conforming to gage requirements (except
bars).

104 Thread damaged (except bars).

105 Thread incomplete or not iull length of bolt stud (bolt
atuds only).

106 Diameter of flat on end of bolt stud exceeds minor

. diameter of thread (round end bolt studs excluded),
107 . | Length of bolt stud not within the specified tolerance.
108 Nut not machined, not forged or cold proceased as re-
v quired (type Il only).

- 109 Nut not washer faced as required; face not square with
axis of hole within the specified lolerance, thickness
of washer not 2s required or diameter not within spec-
ified Umits (type I only).

110 Nut not hexzazonal shape; top not flat and chamfered as
specified {type H only). )

111 Nut thickness and width across fiats not within the re.
quired limits; width across corners less than the
allowable minimum (type M only). .

112 Bar not straight,

113 Diameter of bar not within specified limits,

114 Length of bar when applicable, not within reguired limits;
or length exceeds nominai or stock apecified, or length
iess than shortest acceptable length (bars only).

115 -A metal discontinuity or pattern of discontinuities shown
as a major defect in MS17980, :

Minor:

201 Radius at one end missing, damaged or not as specified
(bolt atuds only).

202 Marking, manufacturer's name or tradem>-k.and identi-
fication eyrabol missing, incorrect, illegible or not
stamped and jocated as required (except bars).

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

204 Marking, identfication symhol, specification number,
manufectuzer's name or trademark and keat or melt
number nicsing, incorrect, illegible, tag to each
mndle as «.,mncab:.e {bars only).

4.4,1.2 Bolt studs, - The sampie bolt studs aelected. in accordance with £.3.4.2 shall be magnetic

particle examined for the presence of injuricus defects such 28 seams and cracks. Any piece in the sample
containing one or more defects shall be considered a defective and sghall not be offered for delivery. 1t
the number of defectives found in the sample equals or exceeds the rejection number in MIL-STD-105 for
the sampiing plan used, this shall be cause for rejection of the entire Jot.

11
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4.4.2 Visual examination, -

4.4.2.1 Bar stock,- Each bar in the lot shall be visually examined for identification merking, the
presence of cracks, seams, slivers, and other injurous defects. Bars contnining injurious defects shall
not be offered for delivery.

4.4.2.2 Bolt studs and nuts. - The bolt studs and nuts selected in accordance with 4. 3. 4.2 and 4.3.4.3
shall be visually examined for the presence of injurious defects such as seams, cracks, and delective '
threads. Any piece in the sample containing one or more defects ghall be consldered a defective and shali
not be offered for delivery. I the numbér of defectives found in the sample equals or exceeds the rejection
number showm in MIL~-STD~105 for the sampling plan used, this shall be cause for rejection of the lot.

4.4.3 Dimensional examination, - .

) 4.4.3.1 Bar stock. - Bars selected in accordance with 4. 3. 3. 1 shall be measuredto determine con--
~ formance with the diameter and length requirements {see 3.2.3.1and 3.3.3.2and table IH), -~ ’

4.4.3.2 Bolt studs and nuts. - The sample selected in accordance with 4. 3, 3.2 shall be examined by
means of gages and other measuring instruments to determine conformance with'the threading and dimen-
sional requirements (see 3.3.5 and-X 3. 6). Gaging shall be performed as described in 4.4.3.3.3. Any nut
. or bolt stud found in the sample that does not conform to the requirements of this specification for dimen- -
sions or threading shall not be olfered for delivery. 1T the number of nonconforming boit studs or nuts - . - .
found in the sample equals or exceeds the rejection number shown in MIL-STD-414 for the plan used, this
shall be cause for rejection of the lot. B -

4. 4. 3.3 Inspection gages. -~

4.4.3.3.1 Avallability, - Unless otherwige specified {see 6,2}, the supplier shall make availablethe " -

: pecessary inspection gages. The accuracy of thc-gages shall be certified. In case of controversy, the
certification of the Nziiona) Bureau of Standards shal: govern,

- 4.4.3.3.2 Threun gages. - ocrew threaus shali De gaged by meangofthread ring and plug gages and
smooth ring and plug gages, as applicable, in accordance with the practices rétommended in H28,

4.5 Tests.

4,5. 1 Cheniical analysis, - The samples selected in accordance with 4, 3, 1 shall be analyzed in ac-
cordanceé with method of FED-STD-151 to determine compliance with table I, Each sample shall be
analyzed separately. et ek ;

4.5.2 Tensior. 2osts. ~

4.5.2.1 Bar stock. - Each of the samples selected in accordance with 4, 3.2, 1(a) shall be machined to
the form and dimensions of type R1 or type R2 specimen of FED-STD-151, method 211, and shall be pulled
in tension to determine compliance wiih table II. The tension test ghall be made in accordance with FED-
£TD-151, . When no definite yield point is exhibited, the yield strength shall be determined by the offset
aethod specified in FED-8TD-153 21 & offset of 0,2 percent of the gage length.

4.5.2.2 Bolt studs. -

_4.5.2.2.1 Minimum break ..g load tension test. - The sample boilt studs selected in accordance with
4.3.2.2(a) shall be tested in tension to determine compliance with table V. The bolt studs shall meet the
requirements of table V without visual evidence of fatlure. If failure occurs by stripping of the threads
prior to reaching the min’ ~um breaking load, the test shall be considered inconclusive, the sample dis~-

carded. and another sa::ple selected for test.

4.5.2,2.1.1 Tegi procedure, - The minimum breaking load test shall be mgc!e on finlshed bolt studs
with tiie load applied between nuts or suitable fixtures, either of which have sufficient thread engagement
i6 develop the full strength of the bolt stud, The nuts or fixtures shall be assembled freely toward the
center of the bolt stud and then backed off leaving at least 12 complete stud threads exposed and uuengaged

Letween the grips.
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4.5.2.2.1.2 Turned or ground specimens. - When test equipment of sufficient cf
- for testing bolt studs to 3/4 inch exclusive, in full size as degriged in4.5.2.2.1, tgtp:sglisb?m ?sble
fcllows: Bolt studs 3/4 to 1-3/8 inch in diameter, inclusive, shall have their shanks concentric with the
axis of the screw as shown in figure 3. For bolt studs over 1-3/8 inch in diameter a type R1 specimen in
accordance with FED-STD-151, method 211, shall be turned or ground from the bolt stud. The axis of the
specimen shall be midway between the center and outside surface as shown on figure 4. The specimens
shall be pulled in tension to determine compliance with table II. '

4.5.3 Hardness test.- Brinell or Rockwell nardness tests shall be made on the samples selected in
accordance with 4.3.3.1(b}, 4.3.2.2(b}, and 4.3. 2. 3{a) to determine compliance with table . Where the
minimum requirements are the subject o} controversy and both hardness and tension tests are performed,
tension test results shall take precedence.

4,5.3.1 Bar stock.~ For bar stock the surface hardness reading shall be taken as near 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 ¢énter of another indentation shall be not less than three times the diameter of the indentation. In-
ternal hardness measurements shall be made on saw-cut ends or on the saw-cut surfaces of short lengths’
. (thick disks) specified in 4.3.2. 1{b). Measurement shail be made by indentation at the approximate center
and another at approximately midway betweén the center and the periphery.

© 4.5.3.2 Bolt studs, - Hardness readings shall be taken on either end of the studs,

4,5.3.3 Nuts.~ Rockwell hardness of nuis shall be determined on the top or botiom of the nut. Brinell
hardness shall be determined on the side of the nut. Either method may be used at the option of the supplier
taking Intc account the limitations of these hardness tests as set forth in methods 243 and 242, respectively,
of FED-STD-151. When the standard Brinell hardness test causes deformation of the nut, it wiil ve neces-
sary to use a minor load, or substitute a Rockwell hardness test.

4.5.4 Cone stripping test. - The sample nuts selected in accordance with 4. 3.2, 3(b) shail ve tested as
follows: The test nut andmmx with 2 free-sliding hardened conical washer in place, shall be agsembled by
mutual thread engagement, fixed iz a test machine, and subjected to the axial proof load specified in table

X applied to the nut through the washer (see figure 5}. The nut shall resist this load without stripping or
rupture. Stress loading shall be applied at a uniform rate such that full load is reached 22 a minuaum time
of 30 seconds, maintained at full load, minimum, for one minute and then rzleased.

Table ¥ - Cone wripping proof load of nuis,

Nominal size, Tenzile siress Prooi load, minimum (pounds}
threads per inch’ and ‘3.1'63'1/ Grade H Grazde H Grade 4 {irads 4'
series designation {square incu) Finishedgf Heavyy Finishedg _Heavy 5/
1/4 - 20 UNC 0.0318 4,600 4,400 3, 150
5/16 - 18 UNC . 05824 6, 400 7, 160 8, 308
3/8 - 16 UNC 0715 9, 300 . 10,300 12, 600
7/16 - 14 UNC . 1063 12, 500 13, 500 1%, 150
1/2 - 13UNC L1415 16, 300 18, 100 23, 100
9/16 - 12 UNC .182 20,400 22,700 - 24, 500
5/8 -~ 11UNC L33 24,800 27, 500 3%, 150
3/¢4 - 19UNC i34 34§ 900 38,800 ; 4%, 300
7/6 - 8UNC . 462 46, 000 51, 100 i 59,650
1 - BUNC . 606 57,300 | - 63, 600 14,250
1-1/8 - 8UN .790 70, 700 18, 500 91, 600
1-1/4 - 8UN 1,000 84, 400 93,700 109, 350
‘1-3/8 - 8UN 1,233 97,800 108, 700 126, 850
1-1/2 - 8UN 1.492 1..110,800 | . 123,100 -.,.T".,.q{t;,m

1/ Based on formula given in 4.5.4.1,
Based on proof stress of 135,000 p.s.i.
Based on proof stress of 150,000 p. s.i.
- %/ Basedon proof stress of 175,000 p. 8.1, (see 6.4).
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_4.5.4.1 Calculation of cone stri roof load. - For
" Joad of the nut, the o roula used: purposeas of computing the cone stripping proof

CPL = (1-0.30D)} xf x A,

Where:

CPL = Cone stripping proof 1oad in pounds.

D = Nominal diameter of nut in inches.

1 = Minimuin proof stress of nut in pounds per square Inch (eee notes 2 and 3of table x.
-Ag = Tensile stress area of nut in square inches.

07854 (D - 9,3".:‘3)
n = Threads per inch,

4.5.5 Possible test failures. - Possible test failures are defined as follows:

{a) Chemical analysis, -
{1) Chemical composition not as specified.
{b} Minimum breaking load tension test (bolt studs only). -
(1) Evicmc:d of failure prior to reaching the specmed mtnlmum breaking load when tested as -
L reguir
"{¢) Hardness test, - - )
: (1) Hardnzss not within the specified range (type I only) : :
{2) Hardness less than the aucwable minimum range nst within the apeclﬂed range as appu-
cable (type II only).
" {d) Cone stripping tests (type I only). -
(1) Threads of nut strip or fracture occurs when assembled to test stud and suhjected to the
specified proof ioad.
{e}  Tension test {bars only). - . ) B
(1) Tensile strength 1235 thas minimum value, N
{2) Yield point or strength less than minimum value.
* {3) Elongation less-than minimum percentage. - -
{4 Reduction of gres less than minimum percentage.
{t) Weight of short length {when applicable) (bars only). -
(1) Short lengths exceed the maximum permissible percentage.

4.5.8 %eﬂc %cie sxamivation, - Each nut shall be subjected to magnetic particle examination in..
- accordence wi . 1 and MS17980.

4.6 Rejection.

4.6.1 For 100-percent examination. - When all pieces in a lot are examined, the deiectiﬁ items shall
not be oifered for delivery.

o 4.6,2 Fof MIL-STD-105, ~ When sampling is performed in accordance with MIL-STD-IOS cause for
rejection of the lot shall be governed by the requirements of the sampling plan used.

" 4.6.3 Other les. - 1i one or more of the samples fails io conform to the applicable requirements
of this specification when cther samples are selected for tests, ihis shali be cause for rejection of the en-

. tire lot.

4.7 Retests. - Retests shall be in accordance with FED-870-151,

5. PREPARATION FOR DELIVERY
‘S.1 Domestic shipment and early material installation. - |

5.1.1 Boli studs, nuts, and bars.-

4
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5.1.1.1 Presersation auc packagnrg. - Dreservation and packaging shall be sufficient to aﬁord ade-

guate protection agalnst CGrroOBION momtion and physical damage during shipment sppl
source to the using activity and m&l mly iumuaﬁm? ¥ from the y

5.1.1.2 Pa Packing shall be accomplished In a manner which will insure acceptance by com-

, mnurrlerandml aﬂond protection against physical or mechanical damage during direct shlpmz from

mmm?mt:mamg;mmyé&gﬁﬂ y ingtallation. The shipping confainers or method of packing
orm rm Freight cation Rulesmdneguhamorotut carrier lations

applitable to the mode of transportation, Fe -

, 5.1.1.3 Ma maﬂmrkimm&rmﬂonmmmum:m»mm:
. shipping 4 erqinamxgmcgwiththeﬁ aete ioomgcm A m The information shall inc:

. nomenclature, Federa) stock number or manufaciurer : e jose
Aumber, mm*smwmm ’

X i nomsuc
{5.2.1 Thg{onmpmxlm durin W ment and
overseas shipment, .whi ¥ oonrement |5 made by 3 Governy ,‘a@mﬂmg:).)
(mgf;} 11 mmﬁmmw ?_,,, ‘ Fing. shAllbe Lexel A.ox G-ap specifisd
5.3.1.1.1 Level A;
5.2.1.1. Ll Preurnﬂm. Boit and nuts shall be cleaned, dried, and immediately thareafter

... coated with wﬂ I preservafive of %-‘H&ﬂl _Bems ecated !ttﬂ;ptmwudo not regulrs g wrapol .
__srmmof

er material when the preservative fas been allowed

X 5.2.1.1.1.2 -~ Bolt stads, and guts in the guantity wnummn Mbopadageﬂ
“in folded cirtons, set-up, érboard or metal edge boxes conforming to PPP-B-568, PPP-B-~76, ¥PP-B
-638 or PPP-B-665, respowveiy, at the option of the contractor.

5.2.1.1.1.2. 1 Gross welight of cartons or boxes shall not exceed the a@puegbb welgit limitations of
the box specifications, Fiberboard boxes with a minimum Mullen test of 175 oz 200 -pounds shall qot exceed .
20 and 45 pounds, respectively, Quantities of bolts and nuts specified in table XI exceeding 2 not weight of
45 pounds shall be bulk packed and the unit container shall meet the riguirements set forth fov shlming

contatuers.
‘I’able XI Qmmtatym bolt studsandnutamm

Nominai sizes “Boit g

1/4 1o 3/8, incl. | 100 | 100

7/16 to 5/8, incl. . 50 &0

3/4 25 50

j /8 | 25 25

1 1 {studs to 4-3/4 inch length, incl.) 20 ‘25

~ 1 {studs over 4-3/4 inch length to 6 inch length, ln:l.) 18 | 25

1-1/8 to 1-3/8, incl balk 20
1. Over 1=-3/8 . ‘ i ulk | bulk——-

1%
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HANUFACTURER'S
NAME OR

S'YMB();. R
PERMITTED ~SURFACE MAY BE FLAT

- AT LOCATION OF MARKING, .

Figure 1 - Marhiog of bolt studs (marking may be o elthér end)

Figure 2 - Marking of nut {marking may be at any position oa top of nut;
marking of aut on the side is not permitted).
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MINIMUM, RADIUS wtconmm 3 1scH,
BUT NOT LESS THAN /3 incH
PERMITTED

[rmie |
(e |

Ld a0m

24D0B o

sasz Lenath FOREvOMRATION
AFTER: EANCTONE

Figare 3'- Teusicn fest wperiméh for bolt shid tarned down sEARE.

Figure 4 - Location of tension-test specimen when
turned from large-size bolt studs(see4.5.2.2.1.2).

... MHL-8-1322F
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NOMNAL DIAMETER
OF STUD +0. 002"
TOLERANCE

FINELY GROUND SURFACE FINISH.

COMTAGT EDGE OF CONE TO BE SHARP FOR NUT
SIZES 172" AND LESS. FOR SIZES OVER U2"

THIS EDGE SHALL SE FLAT AND 0.0i8" X 0.001"

W WIDTH. HANRMESS: 57 RUCKWELL G, MINIMUM.
SPECINED S FOR DIMENSIONS MUST 8%

MET FOR TENT RESULTS.

-

APPLICATION OF HARDENED STEEL CONE TO TESTNG OF NUTS.

y joa—— STRIPING PRESSURE

TR o e e e - I

Figure § ~ Cone and assemBly for cone stripping test.

20


http:RESUI.TS

