.:F' . .:F*
ification Qa}‘

and Stai olting Materi

ure Service A 3

> &
This ﬁrd is issued under the fixed designation A 193/A 193}@‘&&3 number immediately following the de51gnat10n 1nd1c.@Bs the year

0&] nal adoption or, in the case of revision, the year of gSkvmon A number in parentheses indicates the year %43# reapproval.
é perscript epsilon (e€) indicates an editorial change si he last revision or reapproval.

Thzs standard has been approved for use by agencies of the Department of Defense.
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1.5 This specification is ed in both inch-pound units
"and in SI units. Howgwer dxder specifies the

e

6 The.@ﬁes stated in
0 bej&garded sepa
uniitﬁ- are shown i

its or. Sghmts

in th_g)ext the
e st in each
system must
alues from the

%. enterless gr1n ]
_ 1 1& steel may be carbid
treated or carbi 0 thIl treated and strain-hardened. be

strain hardened auste‘m ic steel is ordered, the purchaser shoulddl'} two systems may result in nonconfon?\@e with the specifi-
take special cars:-fe) ensure that Appendix X1 is thorou h\];{'* cation. \s}
understood. i )

2. Referenced Documents \{'~

2.1 ASTM Standards: *
A 153/A 153M Specification for Zinc C‘)atlng (Hot-Dip) on
Iron and Steel Hardware

1.2 Several grades are covered, including ferritic steeh and
austenitic stainless steels designated B5, B8, and so forth.
Selection will depends upon design, service conditions, me-

arbon and Alloy Steel
igh-Temperature

320/A %QQM Spec and St i less
Steel LR&) ting Ma [ re S
uenched empered Alloy

%&‘éded Fasten-

able TS
low- temper ture ay 1catLQns, reference should be made to Spe ‘H A 788 Specification for Steel Forgm%ﬂ General Require-
A 320/A 320M. ‘\Q ments

1.3 Nuts forﬂge with this bolting material are covere%:g? A 962/A 962M Specification Qbommon Requirements
Section 13. . & for Steel Fasteners or Fasten&&atenals, or Both, Intended
1.4 Supplementary Requirements S1 through S10 are pro- for Use at Any Temperature from Cryogenic to the Creep
vided for use when additional tests or inspection are desired. Range
apply only when specified in the purchase order. ~ ® B 633 Specification for El
» on Iron and Steel
B 695 Specification
Deposited on Iro

5 ey

s \.‘P

nced ASTM s isi ) wwy&fmtm.org, or
Customer Serv .org. nnudlBook of ASTM

volume information, r ent;Summary page on
TM website. o

depositéd Coatings of Zinc

¢ Mechanically

'ert

lloysfand is the direct responsibility

ure Vessel Code applications,

tlﬁ&%ode.
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i o o
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‘F' \":"' ‘F'
*A Summary of Changes section appears at the end of this standard.
Copyright © ASTM International, 400 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States. [ ]
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ated and strain-
stenitic stainless
e olutiOQ‘ﬁeated
applies q’ﬁnaterial

finishing (Class 1A), an
ened (Classes 2,
S; Clas\@s 1B and 1
gen-bearing stain

rbide" solution treatedib fr%ﬂthe rolling
) %{ or Elevated Temperature e
of Me_:_ lic erials ) 3 3.2.2 Description of items equﬁb (that is, - bars, bolts,
E 112 Test Methods for Determining Average Grain Size & screws, or studs), L
; b . . wh .
E 139 Test Mgthods for Conducting Creep, Creep-Rupturgy 3.2.3 Nuts, if required by purcg&br, in ‘accordance with
and Stres@upture Tests of Metallic Materials ¢b 13.1, o
E 150 Practice for Conducting Creep and Creep—Rh)ture . ;
3.2.4 Supplementary requirements, if any, and

Tension Tests of Metallic Materials Under Conditions of

’ ’ o 3.2.5 Special requirements, in accordance with 6.3, 6.5.1,
Rapid Heating and Short Times #

#10.2, 14.1, and 15.1.

B R for *? nsion Tests .Of Meta}lllc ' Ry 33 Coatings—Coating ibited unless specified by
erat es with Rapid Heating'a it WaRequirchuent S13). When
or Rapid Rates® . spec
To e i ser should take special

understoqd.
are ins x%nﬂict

Ay ect 2/ 2M the
o , \ S| \il. .;-.@
E oetch Testing Steel Ba A o
E 566 Practice fo\ lectromagnetic (Eddy-Current) Sorting -\6‘*4' Mastacture (Process) \ .ﬁ}

of Ferrous Megtals 1_:} 4.1 The steel shall be produced lq;\‘ﬁny of ‘the following
E 709 Guidé:&r Magnetic Particle Examination b":" processes: open-hearth, basic—oxﬁ%n, electric-furnace, or

F 606 Tes't&flethods for Determining the Mechanical‘ﬁop— vacuum-induction melting (VIMQ‘;‘ The molten steel may be
erties of Externally and Internally Threaded Fasteners; vacuum-treated prior to or during pouring of the ingot or strand

Washers, and Rivets 'casting. ®
ANSIS:andards:’ 4.2 Quality—See Specificati 962/A 962M for require-
ents. "

x Bolts and Screws

ex Cap Screws . Discard
nd Ss:_h@@*Socket 1 A s‘uﬁient disca ecure ;{‘:@é\dom
Hefh ap Scre inllg&ous piping ‘and 5~
& \ & >
AC agt‘~ etals Identificati ﬂ?at Treatment 0"-‘“
cal ang - -

» B, ’ - 6.1 Ferritic steels shall be properly heat,treated as best suits
3. General Requi_'l:.'\eﬁ’lents and Ordering Information ‘pﬁ the high-temperature characteristics (é'\‘&ch grade. Immedi-

3.1 Materialysupplied to this material specification shdll ~ ately after rolling or forging, thg?ﬁﬁting material shall be
conform to Specification A 962/A 962M. These requiremients alloyved to cool to a temperaturgstiow the coohpg trapsfor—
outline the testing and retesting methods and procedures, mation range. The materials which are to be furnished in the

permissible variations in dimensions’ and mass, quahty and liquid-quenched condition shall then be uniformly reheated to
ofe #the proper temperature to refine the gfain (a group thus

purchaser’s responsibility to speeify .reheated being known as a iehing charge) and quenched in
liquid medium undeg sl i

each quenching charge
ny ferritic_grade whe of the fagener
ufactuting process. This t applydo heat
or to fasteners AT e)i'naterials
to be furnished, in tk 1 or,af-quenched
érature to refine
- the grain and cooled uniformly 0 a temperature below
* Withdrawn. N &'the transformation temperature range. The material, whether

N
5 Available from Amétiean National Standards Institute (ANSI), 25 W. 43rd S wh Lo o : H
4th Floor, New ¥&r @"‘?10036. &+ liquid-quenched or normalized, sha Sthen be uniformly re

g information neces
les of such informa
ering infermation

owing;l\\c"
at is, nor

g is prohibited

° Available fro-Automotive Industry Action Group, 26200 Lahser. Sujig:200, heated for tempering. The mini tempering temperature
Southfield, MI 48034. shall be as specified in Table 2 aid Table 3.
» » »
L Y L Y L Y
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" ey or Under?

- - - - -
Carbon -;.."P 0.10 min 0. . 0.08-0.15 Hg\
Manganese, max 1.00 103 over 1.00 0,
Phosphorus, max Eh 0.040 14570.005 over 0.040 B-h 0.005 over
Sulfur, max \¢ 0.030 \¢ 0.005 over 0.030 £ 0.005 over
Silicon 1.00 max 0.05 over 1.00 max 0.05 over
Chromium 4.0-6.0 0.10 11.5-13.5 0.15
Molybdenum - 0.40-0.65 0.05 L e

Ferritic Steels

_&"-‘.‘-
[
<
q:‘l
Lﬁ

Silicon - 3 0.02%, 0.
Chromium o 0.75-1.20 0.80-1.15 ‘
Molybdenum 1:“'- 0.15-0.25 2 0.50-0.65 15°0.03
Vanadium ) B 0.25-0.35 5% 003
Aluminum, max%} \5“ L 0.015 \5“ .
Type Austenitic Steels,” Classes 1, 1A, 1D, and 2
Grade . . - B8, B8A B8C, BSCA - B8M, B8MA, B8M2, BBM3 - B8P, B8PA
UNS Designation.. . . . . S 30400 (304) S 31600 (316 S 30500

Product Variation,
Over or Under®

Product Variation,
Over or Under?

0.01 over
0.04 ovq:\

0.01 er
0. over
over
. .20

Columbium. "'q. ’ "\
tantalum ,b,ﬁ' content, min; ,;:q., L\ﬁ'
S} 110 max o ey
[ "o =
W ) )

L %

- -



h N
B8N, BBNA “\ /. B8N BBMNAﬁQ’-

s 3o4§3~ (304N) N, 1 1651 (316N)
"~. Product .,‘I'F' Product Varia
Over or U Over or Under’
0.01 over 8 0.01 over
4 0.04 over P ‘ 0.04 over P
Phosphorus, max 5 0.045 0.010 over ) 0.010 over 0.030 |
p A N

Sulfur, max o 0030 0.005 over 30 0.005 over 0.010 45+
Silicon, max Eh 1.00 0.05 over E:' 1.00 0.05 over 0.
Chromium B 18.0-20.0 0.20 W& 16.0-180 0.20
Nickel 8.0-11.0 0.15 10.0-13.0 0.15
Molybdenum L L 2.00-3.00 0.10
Nitrogen 0.10-0.16 0.01 0.10-0.16 0.01
Copper . .

=
Range
\{h
%" 0.08
o 200
S 0.045
Sulfur, max Y 0.030 0.005 qver
Silicon, max M 1.00 ' 0. osér
Nickel 1;':” 9.0-12.0
Chromium b-u.h 17.0-19.0 bo
Titanium » 5 x (C + N) min, 0.70 max \{-., 05 under
Type - Austenitic Steels”, Classes 1C and 1D
Grade B8R, B8RA B8S, B8SA
UNS Designatio . S 21800
Produet Variation,
Range
0.06
—6.0 .
- 0:045 - d‘:"‘ 0.060
{70030 0,
A 1.00 max
L 20.5-23.5
o 11.5-135
1.50-3.00 L
Nitrogen , 0.20-0.40 0.08-0.18
Columbium + tantalum ',‘P 0.10-0.30
Vanadium ‘:.'.',* 0.10-0.30 .
& &
Type \":‘ \":‘ Austenitic Steels”, Classes 1, 1A and 1D \":‘
Grade B8LN, BSLNA B8MLN, B8BMLNA
UNS Designation ™ S30453 S 31653y
Product Variation, Product Variation,
Range Range Over 6r Under?
b
0.030 0.030
2.00 2.00
45 {\ 0.045
- 10030 - " 0.030
51,00 & 100
18.0-20.0 ey 16.0-18
8.0-11.0 q:‘l 10.0-13.0
L ) 2.00-3.00
0.10-0.16 0.10-0.16
“ The intentional addition/of Bi, Se, Te, and Pb is not permitted. - E}
B Product analysis—I ividual determinations sometimes vary from the spemfl%ﬁmlts on-ranges as shown in the tables. The several defé-rmlnatlons of any individual
element in a heat t vary both above and below the specified range ,‘S\
€ Typical steelgc?fosmons used for this grade include 4140, 4142, 4;%?%40H 4142H, and 4145H. b
P For bar size er 32 in. [90 mm], inclusive, the carbon content may 0 %, max. For the B7M grade, a minimum carbon chg?ent of 0.28 % is permitted, provided

that the required tensile properties are met in the section sizes involved; the use of AISI 4130 or 4130H is allowed.
E Total of soluble and insoluble.

* * *
L % - A -
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k|
ClassiiA (B8A, BBCA, B8MA,

.
ts — Produc
A" :
T I'%nsne Yield Streng
) Lﬁ%trength, min, 0.2 %
r min, Kksi offset,
°F % ksi ;\”
J‘:}“ Fejr;ﬂib-%teels ~
i ] ' ]
B5 B»h (ﬁh
410 6 % chromiymy up to 4, incl 00 100 80
5o p A
13 % chromium up to 4, incl 1100 110 85
B6X
13 % chromiu L up to 4, incl 1100 * 90 70
2% and under 125 105
over 22 to 4 115 95
over 4,to7 100 7, s 75
) o
4.4 under 100 3= 80
& >
dﬂ'ﬁ over 4 to 7 ﬁi,‘!)*b 75
jum 2% and under 1200 ,{}l 125 105
A
b‘b over 22 to 4 ﬁs& 110 95
W over4to8 1200 100 85
L # Tensile Yield [ ]
Strength, Strength, i
Heat Treatment? "% min, ksi min, 0. Hal;ggiss,

% offs

arbide s\c&ﬁ;n treated
L
,:h
'\
Qﬂ!ide solution treated
O

A, carbide solution treated in the fi
, ~ condition

B8MLCuNA, all diam

g
clers
b
Classes 1B and 1D: B8N, B8MN, carbide solution treated
and
B8MLCUuN, all diameters

Classes 1C and.1D: B8R, ar carbide solution treated

carbide solution treated in
condition

carbide solution treated

carbide,solUtion treate

condition

carbide solution treated
dened

30

30

.
\"h.
‘ 2238 HBC or 96HRB
- t"192 HB or 90 HRB

30 0

h %

& '
o
E:'
£

35 3 40 223 HBC or 96 HRB
55 55 271 HB or 28 HRC

55 55 271 HB or 28 HRC

50 71 HB or 28 HRC
. o
50 \ 71 HB@% HRC
3
100 32138 or 35 HRC
)

N 80 * 321.HBor 35 HRC
over 1to 1% ,incl « 65 20 % 321 HB or 35 HRC
over 1% to 1%, in$-."‘ 50 28 ‘:.:Chs 321 HB or 35 HRC

53 53
Class 2: B8M, BB@! B8MLCuUNP carbide solution treated and strain {,b 110 95 1%‘%‘ 45 321 HB or 35 HRC
% and under hardened s R :
over % to 1 incl 100 80 20 45 321 HB or 35 HRC
[ L] L]
- - -
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.
‘-::1
\‘tﬁ
4 HBor 35 HRC
A ) . ) 45, HB or 35 HRC
Class 2B: B8, BsM2P ;}ﬁ' carbide solution treated and strain ;}ﬁ' 95 75 25 ‘:@ 321 HB or 35 HRC
2 and under hardened ,:q-. iy
over 2 to 2 in -h Eh 20 65 so;b:h 40 321 HB or 35 HRC
over 22 to \¢ 80 55 {g-v. 40 321 HB or 35 HRC
Class 2C: B8M3 carbide solution treated and strain 85 65 3 60 321 HB or 35 HRC
2 and under hardened
over 2 - - 85 60 30 60 321 HB or 35 HRC
sile requirements, the Brinell hardness shall be owe 5
treated, Class 1A is solution treated in the ion for gorrosion resistance; heat treatmen to physical property requirement
rain hardened. Austenitic steglSsi i dened icondition may not show unifon i hout the section particularly in

d smaller, a maximum ha (10 permitted.

nter (core) properties ma st reports which are ba radius.
.;:PQS '\é‘ﬂ
4= TABLE ts —y‘e’tric Produc

min, 0.2 %

q
‘ dﬂ"‘ \ l 'E"Tensne
« Diameter, [mm] 1 L Strength,

empera re

min, offset, ..\mm, %
x MPa MPa ' O
s i s
o Feritc Stecls S
4106 % chromidhi' up to M100, incl s 593 690 550 T 50
B6
13 % chromium up to M100, incl 593 760 585 15 50
[ ] [ ]
up to M100, incl 593 620 50 26 HRC
' '
M64 and under 860 5 321 HB or
35 HRC
over M64 to M100 795 321 HB or
s 35 HF&\
ove iPOO to M180 321
7 S N
-.[K%O and under \{%90 \ B or
o .7 99 HRB
over M100 to M180 Lﬁ 690 0 L° 235 BHN or
% 99 HRB
. - . )
M64 and under .@gb 860 725 18 {\P’SO 321 HB or
QQ* o 35 HRC
over M64 to M100 ¥ 650 760 655 35 45 321 HB or
Ay L 35 HRC
over M100 to M180 650 690 586 16 45 321 HB or
35 HRC
[ ] [ ] ) [ ]
Tensile
Strength
'ﬁ )
Heat Treatment?® min, Hardness,
MPa
-y
o
,;h
o c
@B or 96HRB
Class 1A B B8 205 f‘-ﬂ92 HB or 90 HRB
B8TA, BSLNA, BSBMLNA, BOQIA BBMNA condition ) ) \\
BSMLCUNA, al dlameter;\\ o -;..‘P
ﬁ. Q*:'* Q*:'*
Classes 1B and 1Q~EQBN, B8MN, and carbide solution treated K{-u.b 550 240 Q\G,:-u.b 40 223 HBC or 96 HRB
B8MLCuN, all*diameters
Classes 1C and 1D: B8R, all diameters carbide solution treated 690 380 35 55 271 HB or 28 HRC
[ ] [ ] [ ]
- - -



] carbide solution treated
) condition

L

Classes 1C and 1D: Bas,“all diameters
Classes 1C: BSSA,ECI

carbide solution treated in the fin|

all diametqs-v. condition £
Class 2: B8, B8C, B8P, B8T, and B8N,? carbide solution treated and strain
M20 and under hardened

over M20 to M24, incl
30, incl *

carbide solution tr
hardened

P
x\n
H}%rbide solution

_ \I “ hardened
O &
&

193/A 193M - 05

carbide solution treated :-1'~

.
&
=3
4
n ﬁ_ _\
655 345 35 M55 271 HB or 28 HRC
655 345 35%:3° 55 271 HB or 28 HRC
-.§"~
860 690 1 35 321 HB or 35 HRC
795 550 15 35 321 HB or 35 HRC
725 35 HB or 35 HRC
690 HB or 35 HRC
|
760 HB or 35 HRC
90 HB or 35 HRC

A

i,

64, o 20" 21°HB or 35 HRC
4 K 0 1 HB or 35 HRC
Class 2C: B8M3, carbide solution treated a % 585, 450 30‘ 62\- 321 HB or 35 HRC

M48 and under - hardened F - 'I'} F - .%_
over M48 Wk Wk 585 415 30 A8 321 HB or 35 HRC

A To meet the te ‘gr'equirements, the Brinell hardness shall be over 20 '«5(93 HRB). "».".‘P

BClass1iss m&tion for corrosion resistance; heat treatment is critic: to physical property requirement.

treated. Class 1A is solution treated in the finished Qa
Class 2 is solution'treated and strain hardened. Austenitic steels in the st
sizes over M20 mm in diameter

rdin-hardened condition may not show uniform properties‘throughout the section particularly in

€ For sizes M20 mm in diameter and smaller, a maximum hardness of 241 HB (100 HRB) is permitted.

after stress relieving.
6X~ materials shall be

tempering-temperature for a minimum time of 1 h. Identifica-

D For diameters M38 and 8ver, center (core) properties may be lower than indicatéd by test reports which are based on value determined'at ¥ radius.

k|

. 13 S bar shall be
ed rapid ate

the

eratugelis above 17 *y rain bewndary

\3 ideg;ﬁ're in- solution S 1D/ sha restricted -to
plige;tlons at temperal i ) 4&55‘ Cl.

16:3.3 Class 1A and Cla 8RA and B8SA—

tion Symbol B 6X_in#terial may be furnished in the as-rolled- ;& rolling, forging, heading, and threadingoperations are com-

and-tempered
hardness limi
B 6X gradel.r{

6.3 All austenitic stainless steels shall receive a carbide
solution treatment (seé®6.3.1-6.3.4 for specific requirements for

on (26 HRC maximum) of Table 2 f{(‘ e

temperature and
the chromiu bide will go into solution and then sh\a%kbe
cooled at a rate sufficient to prevent the precipitation of the
carbide.

#

- -

t&({n}‘&ition. Cold working is permitted with t@;“

"y 5. , | ,
oﬁx o{the bar, forging, or heading, -v he& portion-of the product, such as heading, e

done hot or cold, material shall be heated from ambient "
a sufficient time at a temperature at whi N

Y
£

plete. This designation does not ap 18&) starting material such
as bar. Fasteners shall be heated fref ambient temperature and
held a sufficient time at a tempe;ﬁture at which the chromium
carbide will go into solution and then shall be cooled at a rate
#sufficient to prevent the precipitation of the carbide.

6.3.4 Classes 2, 2B, 2 aterial shall be carbide
. L
lution treated by hea blen temperature and

[ i e ' at which the

holding a sufficient
then cooling at a
f the -Qm%ide.

mium carbide wil
suffici

d owing:‘this treat strain
\axd%n:p‘d to achieve the ':‘..}"‘
E 4—Heat treatment fol CI‘:QFth on a limited

It in non-uniform grain

size and mechanical properties through the sesf\ affected.
6.4 If scale-free bright finish isﬁ‘;‘équired, this shall be

specified in the purchase order. &
6.5 B7 and B7M bolting material shall be heat treated by
quenching in a liquid medium and tempering. For B7M

* *
-



TS = tensile streng and
= stress area, S( wnin ANSIB1.1 or
cal@;lated as 1o &
'«.\ ;}0
L e
“‘:a “‘:a
§ & 0O
i 0(‘*
Where: L&
"D = nominal thread size, and
N o = the number of threads per inchié}"}
Note 5—It s‘lgéﬁit’be taken into consideration that stress-relax 1&1? 9.2 Hardness Requirements: \bt’
properties may from heat lot to heat lot or these properties "ﬂ&ar}’ 9.2.1 The hardness shall confefm to the requirements pre-

from one heat treating method to another. The purchaser may specify

; . , o : scribed in Table 2. Hardness testing. shall be performed in
Supplementary Requirement S8, if stress-relaxation testing is desired.

accordance with either Specification A 962/A 962M or with
ial Grade*B16 shall be heated to a tempe * Test Methods F 606.

peringy temperature shall be e shall be 235 HB or 99 Aiationum hardness shall not
beiless than 200 HB o193 (o] e'to this hardness
be ens by testing ardnes cach stud or bolt by

ell or;Rockwell mce with 9:2:1. The
of 4100 % electro € S ar s as. an
7 - . ive to 100 % indentation hardness tes permissible
] : *o{ﬁ’ontam an unspecified elcment,f Wi'nen qualified by sampling Uisihg inidenta 10n{hardness testing.

the ordered grad€ to the extent that the steel conforms to the' « g h 1o tested for hardness electromagnefically shall be 100 %

requirements of ar@fher grade for which that clement is a,:q. examined in accordance with Practice
specified elem urthermore, elements present in concen‘:’x;gaI

tions greater\ 0.75 weight/% shall be reported.

8. Heat Analysis

66. Following elec-
tromagnetic testing for hardness a‘random sample of a mini-
mum of 100 pieces of each heat ofsteel in each lot (as defined
in 12.1.1) shall be tested by indentation hardness methods. All
samples must meet hardness requirements to permit acceptance
of the lot. If any one samplegis outside of the specified

“maximum or minimum hardn e lot shall be rejected and

er reprocessed and pled ot tested 100 % by indenta-

hardness methodsF 0 % tested and

analysis of ®ach heat of steel shall be made
determine the percentages of
7. The chemical composi
the purchaser or,

form toé]ge requir d accepiable shall Haye a d ade symbol.
eﬁgzqueifgl; électe . 2.2.1 ;Shrface preg c ardnes$ testing
Su ‘I‘é Meniddy Requ 11 be_'.l"?l accordance with Test Metk . Hardness tests
OEP ':be performed on the -~ ; lﬂt“When this is

o ‘ ractlcal the hardness te orﬁ-ted elsewhere.

h.\

9. Mechanical Pro@?ties
-.::‘ 10. Workmanship, Finish, and Appea}ance

W
9.1 Tensile Pq@;‘trties

9.1.1 Requirements—The material as represented \&\ 10.1 Bolts, screws, studs, and s@%olts shall be pointed and
tension spec\inens shall conform to the requirements” pre- shall have a workmanlike finish. Points shall be flat and
scribed in Table 2 at room temperature after heat treatment. chamfered or rounded at option of the manufacturer. Length of

, stainlessrstrain hardened headed fasteners (Class

#point on studs and stud bolts shall be not less than one nor more

2 Bolt ads sha 7 ith'the dimensions
NST ] 21 or A ess ox\lﬂrwise
1ﬁe the purchase Sc @5&75 Series

‘be used, except i m%(e‘r and radius
ex Bolt Series. The
body dlameter and head fillet’radi r{izes of Heavy Hex

.'Cap Screws and Bolts that are not show in their respective

individual sizes shal{ e as follows

,S-.- Ts.= UTS X As @;‘} tables in ANSI B18.2.1 or ANSI 2.3.1M may be that
) {3) & shown in the corresponding Hex (Gap Screw and Bolt Tables
where: N 3 N respectively. Socket head fastene“é shall-be in accordance with
Ts = wedge tensile strength, ANSI B18.3 or ANSI B18.3.1M.
L L L
L e L S L S
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. Certification

mechanical tests @
ments specified, the
ore t 8tevfllce 1
all Q‘Q made from
he (e‘terements speci

.1 The producer ¢ Ia cria ished fasteners
furmslb'ﬁ‘certlﬁcat
showi_'ﬁg the resu

chanical
‘Toyed
1ea§t‘ the following:
' ' r} 15.2.1 A statement that the matenal 0 -t}e fasteners, or both,
12.1 Number q§~7‘ests—For heat-treated bars, one tensioq& were manufactured, sampled, tested % inspected in accor-
test shall be magﬁ' or each diameter of each heat represente‘g';h dance with the specification and ?’ supplementary require-

each tempering charge. When heat treated without interrption - ments or other requirements desighated in the purchase order
in continuous furnaces, the material in a lot shall be the same or contract and was found to meet those requirements.

heat, same prlor condition, same size, and subjected to the
2 . Not fewer than two tension ste

12. Test Specimens *,

# 15.2.2 The specification number, year date, and identifica-
Htion symbol.

16. Product Markin
S 1dent1ﬁqpt10n

bol SILQ}PI?)ZI applied t 1n [ @ ]in
mm] in
i equate the
ing symbol may be p the manufac-
%, turer’s-identification symbol . ace on ithe other end.) The
_'z}ﬁ' marking symbol shall be as shown méF?IbIe 4 and Table 5.
Grade B7M, which has been 100 % Q&!aluated in conformance
with the specification, shall ha qﬁ line under the marking
symbol to distinguish it from 7M produced to previous
specification revisions not requiring 100 % hardness testing.

Over 134 [42] to 212 [64] 6000 Ib [2700 kg] or fraction thereof
Over 272 [64] 100 pieces or fraction thereof

12.1.2 Tens%hh) tests are not required to be made on li\
screws, studs;or stud bolts that are fabricated from heat-t ated
bars furnished in accordance with the requirements of this

spe01ﬁcat10n and tested in accordance with 12.1, provided they 4 16.2 For bolting material

whished bundled and tagged @ :
y the marking symbol for identification and the
manufacturer’s identific (DA
.3 For puarposes o
1deree1:., e organjzatie
uf; Q‘t%red sampled
1th@He specification a en@fétermined to
the requirements of t ¢ . 7
. 16.4 Bar Coding—In addition to the tequirements in 16.1,
L:z:"- 16.2, and 16.3, bar coding is acceptalz[é as a supplementary
13. Nuts Eb Eb identification method. Bar codingshould he consistent with
13.1 Boltg""q‘studs and stud bolts shall be furmshe&""wﬁh AIAG Standard B-5 02.00. If useq@D-SmafFitems, the bar code

nuts, when specified in the purchase order. Nuts shall conform may be applied to the box or a substantially applied tag.
to Specification A 194/A 194M.

'cluding %threaded bars, fur-

ter or longer, and that art
or cold)'shall be subje
1th "'1 2. This testi
ifiedin9.1.1.

re shall occur in“ithe
y noi"éhlure or indications of fa
as cracks; at the Jun@()n of the head and shank.

in aécordance

“17. Keywords
k|

17.1 hardness; heat t

s from,the receipt of s CFTABLE 4
e Q"Grade
A
al” th ws.defects subseque (;. B5
2 *Q&cmre shall be reje e ggx
a e\notlﬁed ) N B7
14.3 Product Angalysis—Samples that represent rejected ma- ;:P B7MA o
terial shall be pr erved for two weeks from the date of the t 16 \bt} %
report. In the of dissatisfaction with the results of th B16 + {3?- B16R
the manufactiirer may make claim for a rehearing within that Supplement $12 ~
time. A For explanations, see 9.2.2 and 16.1.
L L L
L T L T L
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B8F or BSLN
' B8G or BSMLN

B8A

-..;-:‘ B8B or BSCA

b B8D or BSMA
‘*5" B8H or BSPA
B8J or BSTA

B8L or BSBLNA
B8K or BSMLNA
B8V or BBMA

B8W or BSBMNA
B9K or BSMLCu

Class 1B B8N
B8Y or BSMN
n‘:‘ r BSMLCu
QlCIass 16 QLBQA or B8R
23" B9B or BSRA
B9D or B8S
~B9F or B8SA

Class 1D

Class 2B

Class 2C

_d’-'.‘ ey d’b

\temperature prope
Methods E21,E1
qu E 151.

S2. Charpy Im \t Tests

S2.1 Chaw pact tests based on the requirementsof
Specification 320/A 320M, Sections 6 and 7, shall be"’made .

* * *
L % - 0 -
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k|
esting of Grade B7 . Grain Size Requiri

method and-shall me e tequ . ) i erature 1000 °E¢f{540
the r1al shall havega 7 7 or cearser as

est. M 11%,":'!“he grain
p e erti:ﬁbate of Test.
i it , naller, 3 ) )
hardness for Grade B16 shall be measured on or near the efid +, S10- Hardness Testing of Cla tl.‘}g Materials for
of each bolt or stuld\%smg one of the methods prescribed 11@\'} ASME Applications
9.2.1 for the B or Rockwell C test. The hardness shaLL.lgb S10.1 The maximum hardness %@1 be Rockwell C35 im-
in the range —319 HB or 25-34 HRC. mediately under the thread root hardness shall be taken
. on a flat area at least '8 in mm] across, prepared by
S5.  Product Marking removing threads, and no more matenal than necessary shall be
arking and®manufacturer’s identification symbols ®removed to prepare the flat areas. Hardfiess determinations
] 0 one.end of studs and to the heads of . shall be made at the sam as tepsile tests.

ed'on one end and the' manufacture - Thread Formi

ed on the other ‘¢ 11.1 Thr treatment. Qpph-

] in eter and n of i e B7 Cor the
iameter and for Yy i m] i .,:,'-

i gg}han a total of threg ol 5, the " &
eL agreement between the p i 'CF

o& eat treat lot. Testing

M shall be conducted using a combmatlorrét bar in accordance

§6. Stress Rehe"ﬁ’\g &% with Test Methods E 292. Rupture ‘581 occur-in the smooth

S6.1 A stre&b\l:'ehevmg operation shall follow straightening section of each test specimen. T st shall be conducted at

after heat treafment. ~ 1100 °F [595 °C] and 20 ksi [ 0 MPa]. The test shall be

S6.2 The minimum stress-relieving temperature shall be continued until the sample ruptures. Rupture life shall be 25 h

100 °F [55 °C] below the tempering temperature. Tests for gminimum. Testing is not required on material less than "2 in.

e [25 mm)] thick.

7, S12.2 When a purchas

preduct marking suppli

{ stenérs invokes S12, the
5 ‘ », '”

ars w1@'¢ind1cat10n ) Coatings on Bolting CT T o

\ O
are ion i l}he indicatigns exte S 13.1 Qii::“is the purehasetis re i spe%ﬁf in the
0l dia ntQI\!he bar. order-all informat equis coé}ng facility.
?t xamples of such information may 'E..- not limited
1 T‘ ng 4 tot‘the following: 4

S8.1 Stress- Relax n Testing, when required,

“shall be, E;' S13.1.1 Reference to the -appropriate éoatlng specification

done in accordancoﬁi’lth Test Methods E 328. The test shall b & and type, thickness, location, modific to dimensions, and
performed at 8 [454 °C] for a period of 100 h. The inj hydrogen embrittlement relief. 53

stress shall be®S0 M psi [345 MPa]. The residual stress af100 S13.1.2 Reference to Specificdtions B 766, B 696, A 153/
h shall be 17 M psi [117 MPa] minimum. A 153M, B 695, B 633, or other specifications.

- - -
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'q\"\.
UST,@&ITIC STE

\
A PN | § N VA
X1. nifig” is the increase in tlfe...%ar, the greater the pe n ﬁa?demng.
hardness _that }Sults\ from plastic deformation below the = p ,,
recrystallization temperature (cold work). This effect is pro- ;\'} X1.2 Thus, the mechanical propq@igs of a given strain
duced in austelgqf! stainless steels by reducing oversized a;‘,? hardened fastener are dependent ne§,ﬁ!st on the alloy, but also
or wire to %Q desired final size by cold drawing or other on the size of bar from which it i s,m chined. The minimum bar
process. The degree of strain hardening achievable in any alloy size that can be used, however, 1s established by the configu-

is limited by its strain hardening characteristics. In addition, the ~ ration of the fastener so that the configuration can affect the
ain hardening that can be produced i #strength of the fastener. .

X1.3 For example, a

1
lar alloy and size may
beimachined from a ?

than a bolt of the
ris requlfgd to

efore,,,@hkely
n a{-lb'y
L‘F

[ S& A{PLICATION LIMITS

X2.1 Use x::;(;ated fasteners at temperatures above%p— 780 °F [415 °C]. Therefore, applic tqb"h of zinc-coated fasten-
proximately ofi€-half the melting point (Fahrenheit or Cef§ius) ers should be limited to temperat less than 390 °F [210 °C].
of the coating is not recommended unless consideration is The melting point of cadmium is approximately 600 °F [320
given to the potential for liquid and solid metal embnttlement °C]. Therefore, application of cadmium-coated fasteners
or both. elting pPoint of elemental zinc is appr: ately ®should be limited to temperat less thah 300 °F [160 °C].

5

.
\ms 'Fn

th
eqit S13 and Appendix

hasala'entlﬁed the, lo ange$-to this sp
04¢\hat may impa c%‘q&n. (Approved
& ()
(1) Adde rag‘raph 3.3 and renumbered su equ ..\(2) Added new Supplementary eqﬁe

paragraphs. X2, oo
) & ¢¢3‘
) )
C%hnittee AOI has identified the location\c(bselected changes to this specification 'le the last issue,
A 193/A 193M - 04b, that may impact the use of this specification. (Approved October 1, 2004).

ark- '(2) Revised Table 5 markings,_for.Class e

anges to this speei
4a, thatdﬁay impac ation. (@proved

@) of @ade B16 from ‘:..“'c
*-h 2
has identified the loca cted changes to this specificationsi e last issue,
193/A 1 - 04 that may impact the use of this 3 ification. (Approved May 11, 2004). d‘:':-"‘
) )
) )
(1) Revised 9&? to permit acceptance of strain har@ (3) Changed “Grade” to “Markm‘%&\t}% Section 17 and Supple-
fasteners base on full size testing. mentary Requirement S5.
(2) Revised B6 carbon content in Table 1. (4) Updated Table 5.
L L L
- - -
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b b
cted, changes to this speci
cification. (Approved J
o
eletedg&ppendlx X2.
\ QL o

1 has identified the
3, that may impa

.
gth fSFClass 2, B

helul t issue,

&
o
o]

\ &

-

nq‘ghn Tables 2 o -
oy i ﬁ‘r ! oy i
rewonal rgkgé‘*no position respe 1 y wnt righltg-ébsened in connec tid'qéa 2 Oy
in dard. Users of this standard are expres. dvi t{aterminatig\? of the validity of any such nt rights, n{the risk X "
of infring%ent of such rights, are entirely their own responsibilit;ﬁ N B = i =
&8 . > & 8
) 'y ,,;.., s
e years an

* 3
-&‘Ts stanqa‘:% is subject to revision at any time by the r ‘Hsible t«?élz?nical committee and must be reviewed evi
t revised, either reapproved or withdrawn. Your col 's are invited either for revision of this standard or for, onal standards
\‘"and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration‘at a meeting of the
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.

This staqdard is copyrighted by ASTM Inter
Statle . Individual reprints (single o
610-832-9585 (phone),

Barr HacPor Drive, PO Box C700, West Co
f thisI andard may be obtained by
or| sérvice @astm.org (e-mail);

- - -
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