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MECHANICAL PROPERTIES FOR STEEL FASTENERS .

ASTM, SAE AND iSO GRADE MARKINGS AND

IFI

Machanical Properties

Identification Ficatt Fastener Material Nominal Size <
Grade Mark | Specification | 5y iption terid Range (in.) Proof load | Yield Strength | Tensile Strengih
(psi} Min (psi} Min {psi)
SAE )429 Low ar Med- .
Grade | | ium Carbon 1/4thru 1-1/2 33,000 36,600
Steel
60,000
ASTM A307 Bolts, Low Carbon N\
Grades A&B Screws, Steel - 1/4thru 4 - -
Studs
No
Grode
Mark SAE 1429 Low or Med- 1/4 thru 3/4 55,000 57,000 74,000
Grade 2 ium Carbon | Over 3/dto 1-1/2 33,000 36,000 60,000
Steel
I~
Medium Car- ‘ ;
SAE 1429 Studs bonCobd | 1/4thru1-1/2 - 100,000 115,000
Fade Drawn Stee!
No Grade -
Mark
7 N
AéI:L‘:L?SS AlSl 501 80,000 100,000
AN /
1/4 thru 4 _
ASTM A193 AlSI 410 d 85,000 110,000
Grade BS
7 N { Astm A193 AIS| 4140, 105,000 125,000
A 41420r 95,000 115,000
LY / 4145 75,000 104,000
o 1 /4 thro 212 -
Bolts, Qver 21/2thru 4 -
Screws, Overd4thru 7 -
Studs
ASTM A193 for CrMoVo 105,000 125,000
Grade B16 High 1 alloy Steel — 95,000 110,000
.| Temperature 85,000 100,000
Service
ASTM A19
Grade 383 AlSIE 304
- 1/4 and
1 Y | astm a193 - 30,000 75,000
larger ' '
B8c Grade BAC AlSI 347 9
\N P4
7 N
ASTM A193
\ B&M ) Grode BEM AlSE3 S

See footnotes on Page N—24.
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ASTM. SAE AND 1SO GRADE MARKINGS AND
MECHANICAL PROPERTIES FOR STEEL FASTENERS

Mechanical Properties

Identification o Fostener . Nominal Size
Grade Mark | Specificatien | Description Material Range {in.} Peoof Load | Yield Strength | Tensile Strength
lpsi) Min [psi} Min [psi)
ASTM A193 1/4 and
Grade BBT AlSI 321 larger - 30,000 75,000
7 N | ASTM A193 AlSi 304
Bg Grade B8 Strain t
& i Hordened
> 100,000 125,000
80,000 115,000
Bolts, 65,000 105,000
Screws, 50,000 100,000
AsTMALga | Studs grind
for train
Grade BBC High- Herdened 174 thre 3/4 B
Temper_ature Over 3/4 thro 1 _
Service Over thru 1.1/4 _
Qver 1-1/4 thru _
1.1/2 95,000 110,000
ASTM A193 nsIs8 80,000 100,000
Grade BBM Hordened 45,000 95,000
50,000 90,000
100,000 125,000
ASTM A193 A';:;ﬁ‘ 80,000 115,000
Grade B8T Hordened 65,000 105,000
50,000 100,000
- . AlSI 4140,
Aé"“b”‘go 4142 ar
rage 4145
"-l'.
7 N | astm A3
Grade 1.7?2 AlS| 4037
N J
1/4 they 21/2 - 105,000 125,000
. Bolts,
Screws,
f Y | Asm az20 Studs AIS) 4137
{
\ ) Grade L78 L:\:. N \
= Temperature
Service 1
'.
. @ P :L:;zg AlS1 8740
oS ~
[/ Y | astm A320 : )
\ Crode 143 AIS| 4340 174 thru 4 - 105,000 125,000
Vi

See footnotes on P\age N—24.
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* Mechonical Propertfies
Identification . Fastener . Nominal Size 2
Grade Mark Specification Description Material Range [in.) Proof Lood | Yield Strength | Tensile Strength
{psi) Min (psi) Min (psi)
ASTM AJ20
Grode B8 AlSI 304
. ™~
ASTM A320
Grode 88C AlS| 347
ASTM A320 14 ond - 30,000 75,000
Grade BT AISI 321 larger -~ ' h
ASTM A320 Al51 303
Grade BBF or 3035e
ASTM A320
Grode BBM Bolts, AlSI 316
Scraws, .
Studs
for
- Low-
Temperature
ASTM A320 Service
Gr::le B8 AlSI 304
ASTM A320
Grade BEC AlS| 347
! 1/4thru 3/4 - 100,000 125,000
ASTM A320 AlS| 303 Over 3/4thry 1 - 80,000 115,000
Grade BBF or3035e | Over ) thru1-1/4 - 65,000 105,000
Over 1-1/4 thru - 50,000 100,000
1-1/2
ASTM A320
Grade B&M AlSl 316
ASTM A320
Grade BBT AlSI321

See footnotes on Page N—24.
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ASTM, SAE AND 1SO GRADE MARKINGS AND

MECHANICAL PROPERTIES FOR STEEL FASTENERS

Mechanical Properties
Identification $pecificofi Fastener Moterial Nominal Size
Grade Mark peciicalion Description Range [in.} Proof Lood | Yield Strength | Tensile Sirength
{psi] Min [psi] Min {psi)
SAE 1429 Medium Cor- 1/4thrul 85,000 92,000 120,000
Grode 5 Bolts, bon Steel, | Overl1to1-1/2 74,000 81,000 105,000
Screws, Quenched
Studs and 1/4thru 85,000 92,000 120,000
ASTM Ad49 Tempered Qver ) thry 1-1/2 74,000 81,000 105,000
Over 1-1/2thtu 3 55,000 58,000 90,000
Low ar Med-
ium Carbon
SAE 1429 . Stee!, No. 6
Grade 5.1 Sems Guenched thru 3/8 85,000 - . 120,000
ond
Jempered
Low Carbon
Martensitic
SAE 1429 Bolts, Stesl,
Grade 5.2 Screws, Quenched 1/4thrul 85,000 92,000 120,000
. Studs and . e -
Tempered
Mediu.-i.m Cor-
ASTM A325 bon Steel, 1/2 theu ) 85,000 92,000 120,000
Type 1 Quenﬂ'led 1-1/8thru 1-1/2 74,000 81,000 105,000
an -
Tempered
Low Carbon
High Martensitic
ASTM A325 Strength Steel,
Type 2 Structural Quenched 1/2 thru 1 85,000 92,000 120,600
N Bolts and
Tempered
Atmospheric
) Corrosion
asimazs | - Resisting 1j2 thry 1 85,000 92,000 120,000
Type 3 Quenched 1.1/8 thru }-1/2 74,000 81,000 105,000
ond
]_ijmpered
7e® N\ | ASTM A354 80,000 83,000 105,000
\ ) Grade B8 Alloy 75,000 78,000 100,000
’ Steel
<> Bolts, ! 1/4 thru 2-1/2
= Studs Quuenn;h ed 2.3/4 thru 4
ASTM A354 Tempered 105,000 109,000 125,000
Grade BC 95,000 99,000 115,000
\
Medivm Car-
bon Allay !
SAE 1429 Bolts, Steel, b
Grode 7 Screws Quenched 1/4theu 1-1/2 105,000 115,000 133,000
and
Tempered
Medium Car-
bon Alloy
SAE 1429 A Steel,
Grade 8 Quenched "
Bolts, and ' .
Serews, Tempered 1/4thru1.1/2 120,000 130,000 150,000
Studs
Alloy Steel,
ASTM A354 Quenched
Grode'BD and !
Y Tempered A

See footnotes on Page N—24.
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. 5. Mechanical Properties
|dentification Soecificati Fastener Matericl Nominal Size
Grade Mark | “PEEHETON | Description ateria Range (in.) Proof Load [Yield Strength | Tensile Sirength
. ‘ psil Min {psi) Min (psi)
Medium Cor-
‘bon Alioy or
. SAE 1041 .
SAE 1425 Studs |} Modified 174 thry 120,000 | 130,000 150,000
Grade 8.1 p 1-1/2
Elevoted
Ne Grade Temperature
Mark Oraowan Steel \
High Alloy Steel,
Strength Quenched ;
ASTM 4490 | syrucroral v 1/2thet/2 | 120000 | 130,000 120,000 min
Bolts Tempered !
1SC RB98
Cluss 4.6 33,000 36,000 60,000
Low or
_Mark Medium
Carbon N
Steel
ISO R898 55,000 57,000 74,000
Class 5.8
No Grade
Mark
Bolts. Medium Car- All
' bon Steel, Sizes i
N e Screws, | Quenched thru 85,000 92,000 120,000
ass 8, tuds and 1-1/2
Tempered
Alloy Steel,
I1SO R898 Quenched
i Class 10.9 and 120,000 130,000 150,000
Tempered

NOQTES: 1. ASTM Specifications:

A 193-—Alloy-Steel Boiting Materials for High-Temper-
atyre Service

A 307 —Low-Carbon Steel
A 320—Alloy-Stesl Bolting Materials for Low-Temper-

A 325—High-Strength Bolts for Structural Steei Jaints,

Externally and Internally

Threaded Standard Fasteners

ature Service

A 490—CQuenched and Tempered

Structural Steei Joints

2. SAE Specification:

including Suitable Nuts and Plain Hardened

Washers
A 354-—Cuenched and Tempered Alloy Steel Bolts

and Studs with Suitable Nuts
A 448 Quenched and Tempered Steel Bolts and

Studs

4. Grade 7 botts and screws are foll threaded after heat
treatment.

3. 150 Recemmendations:
No. RB9B-—Maechanical Properties of Fasteners—

Alloy Bolts for

1428 —Mechanical and Quality Requirements for Ex-
ternally Threaded Fasteners

Part!  —Bolts, Screws and Studs




