
Designation: A 240/A 240M – 04a e1

Standard Specification for
Chromium and Chromium-Nickel Stainless Steel Plate,
Sheet, and Strip for Pressure Vessels and for General
Applications 1

This standard is issued under the fixed designation A 240/A 240M; the number immediately following the designation indicates the year
of original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval.
A superscript epsilon (e) indicates an editorial change since the last revision or reapproval.

This standard has been approved for use by agencies of the Department of Defense.

e1 NOTE—Tables 1 and 2 were editorially corrected in March 2004.

1. Scope*

1.1 This specification2 covers chromium, chromium-nickel,
and chromium-manganese-nickel stainless steel plate, sheet,
and strip for pressure vessels and for general applications.

1.2 The values stated in either inch-pound units or SI units
are to be regarded separately as standard. The values stated in
each system are not exact equivalents; therefore, each system
must be used independently of the other. Combining values
from the two systems may result in nonconformance with the
specification.

1.3 This specification is expressed in both inch-pound and
SI units. However, unless the order specifies the applicable
“M” specification designation (SI units), the material shall be
furnished in inch-pound units.

2. Referenced Documents

2.1 ASTM Standards:3

A 370 Test Methods and Definitions for Mechanical Testing
of Steel Products

A 480/A 480M Specification for General Requirements for
Flat-Rolled Stainless and Heat-Resisting Steel Plate,
Sheet, and Strip

A 923 Test Methods for Detecting Detrimental Intermetallic
Phase in Wrought Duplex Austenitic/Ferritic Stainless
Steels

E 112 Test Methods for Determining Average Grain Size
E 527 Practice for Numbering Metals and Alloys (UNS)
2.2 SAE Standard:

J 1086 Practice for Numbering Metals and Alloys (UNS)4

3. General Requirements

3.1 The following requirements for orders for material
furnished under this specification shall conform to the appli-
cable requirements of the current edition of Specification
A 480/A 480M.

3.1.1 Definitions;
3.1.2 General requirements for delivery;
3.1.3 Ordering information;
3.1.4 Process;
3.1.5 Special tests;
3.1.6 Heat treatment;
3.1.7 Dimensions and permissible variations;
3.1.8 Workmanship, finish and appearance;
3.1.9 Number of tests/test methods;
3.1.10 Specimen preparation;
3.1.11 Retreatment;
3.1.12 Inspection;
3.1.13 Rejection and rehearing;
3.1.14 Material test report;
3.1.15 Certification; and
3.1.16 Packaging, marking, and loading.

4. Chemical Composition

4.1 The steel shall conform to the requirements as to
chemical composition specified in Table 1 and shall conform to
applicable requirements specified in Specification A 480/
A 480M.

5. Mechanical Properties

5.1 The material shall conform to the mechanical properties
specified in Table 2.

5.2 When specified by the purchaser, Charpy impact tests
shall be performed in accordance with Supplementary Require-
ment S1.

1 This specification is under the jurisdiction of ASTM Committee A01 on Steel,
Stainless Steel and Related Alloys and is the direct responsibility of Subcommittee
A01.17 on Flat-Rolled and Wrought Stainless Steel.

Current edition approved March 1, 2004. Published March 2004. Originally
approved in 1940. Last previous edition approved in 2004 as A 240/A 240M – 04.

2 For ASME Boiler and Pressure Vessel Code applications see related Specifi-
cation SA-240 in Section II of that Code.

3 For referenced ASTM standards, visit the ASTM website, www.astm.org, or
contact ASTM Customer Service at service@astm.org. ForAnnual Book of ASTM
Standardsvolume information, refer to the standard’s Document Summary page on
the ASTM website.

4 Available from Society of Automotive Engineers, 400 Commonwealth Dr.,
Warrendale, PA 15096.

1

*A Summary of Changes section appears at the end of this standard.

Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.



6. Materials for High-Temperature Service

6.1 The austeniticH Types shall conform to an average
grain size of ASTM No. 7 or coarser as measured by Test
Methods E 112.

6.2 Supplementary Requirement S2 shall be invoked when
non-H grade austenitic stainless steels are ordered for ASME
Code applications for service above 1000°F [540°C].

6.3 Grade S31060, unless otherwise specified in the pur-
chase order, shall conform to an average grain size of ASTM
No. 7 or coarser, as measured by Test Methods E 112.

A 240/A 240M – 04ae1

2



TA
B

LE
1

C
he

m
ic

al
C

om
po

si
tio

n
R

eq
ui

re
m

en
ts

,%
A

U
N

S
D

es
ig

na
tio

nB
Ty

pe
C

C
ar

bo
nD

M
an

ga
ne

se
P

ho
s-

ph
or

us
S

ul
fu

r
S

ili
co

n
C

hr
om

iu
m

N
ic

ke
l

M
ol

yb
de

nu
m

N
itr

og
en

C
op

pe
r

O
th

er E
le

m
en

ts
E

,F

A
us

te
ni

tic
(C

hr
om

iu
m

-N
ic

ke
l)

(C
hr

om
iu

m
-M

an
ga

ne
se

-N
ic

ke
l)

N
08

02
0

..
.

0.
07

2.
00

0.
04

5
0.

03
5

1.
00

19
.0

–2
1.

0
32

.0
–3

8.
0

2.
00

–3
.0

0
..

.
3.

0–
4.

0
C

b
83

C
m

in
,

1.
00

m
ax

N
08

36
7

..
.

0.
03

0
2.

00
0.

04
0

0.
03

0
1.

00
20

.0
–2

2.
0

23
.5

–2
5.

5
6.

0–
7.

0
0.

18
–0

.2
5

0.
75

..
.

N
08

80
0

80
0G

0.
10

1.
50

0.
04

5
0.

01
5

1.
00

19
.0

–2
3.

0
30

.0
–3

5.
0

..
.

..
.

0.
75

F
eH

39
.5

m
in

A
l0

.1
5–

0.
60

Ti
0.

15
–0

.6
0

N
08

81
0

80
0H

G
0.

05
–0

.1
0

1.
50

0.
04

5
0.

01
5

1.
00

19
.0

–2
3.

0
30

.0
–3

5.
0

..
.

..
.

0.
75

F
eH

39
.5

m
in

A
l0

.1
5–

0.
60

Ti
0.

15
–0

.6
0

N
08

81
1

..
.

0.
06

–0
.1

0
1.

50
0.

04
0

0.
01

5
1.

00
19

.0
–2

3.
0

30
.0

–3
5.

0
..

.
..

.
0.

75
F

eH
39

.5
m

in
Ti

I
0.

15
–0

.6
0

A
lI

0.
15

–0
.6

0
N

08
90

4
90

4L
G

0.
02

0
2.

00
0.

04
5

0.
03

5
1.

00
19

.0
–2

3.
0

23
.0

–2
8.

0
4.

0–
5.

0
0.

10
1.

0–
2.

0
..

.
N

08
92

6
..

.
0.

02
0

2.
00

0.
03

0
0.

01
0

0.
50

19
.0

–2
1.

0
24

.0
–2

6.
0

6.
0–

7.
0

0.
15

–0
.2

5
0.

5–
1.

5
..

.
S

20
10

0
20

1
0.

15
5.

5–
7.

5
0.

06
0

0.
03

0
1.

00
16

.0
–1

8.
0

3.
5–

5.
5

..
.

0.
25

..
.

..
.

S
20

10
3

..
.

0.
03

5.
5–

7.
5

0.
04

5
0.

03
0

0.
75

16
.0

–1
8.

0
3.

5–
5.

5
..

.
0.

25
..

.
..

.
S

20
15

3
..

.
0.

03
6.

4–
7.

5
0.

04
5

0.
01

5
0.

75
16

.0
–1

7.
5

4.
0–

5.
0

..
.

0.
10

–0
.2

5
1.

00
..

.
S

20
16

1
..

.
0.

15
4.

0–
6.

0
0.

04
0

0.
04

0
3.

0–
4.

0
15

.0
–1

8.
0

4.
0–

6.
0

..
.

0.
08

–0
.2

0
..

.
..

.
S

20
20

0
20

2
0.

15
7.

5–
10

.0
0.

06
0

0.
03

0
1.

00
17

.0
–1

9.
0

4.
0–

6.
0

..
.

0.
25

..
.

..
.

S
20

40
0

..
.

0.
03

0
7.

0–
9.

0
0.

04
0

0.
03

0
1.

00
15

.0
–1

7.
0

1.
50

–3
.0

0
..

.
0.

15
–0

.3
0

..
.

..
.

S
20

91
0

X
M

-1
9J

0.
06

4.
0–

6.
0

0.
04

0
0.

03
0

0.
75

20
.5

–2
3.

5
11

.5
–1

3.
5

1.
50

–3
.0

0
0.

20
–0

.4
0

..
.

C
b

0.
10

–0
.3

0
V

0.
10

–0
.3

0
S

21
40

0
X

M
-3

1J
0.

12
14

.0
–1

6.
0

0.
04

5
0.

03
0

0.
30

–1
.0

0
17

.0
–1

8.
5

1.
00

..
.

0.
35

m
in

..
.

..
.

S
21

60
0

X
M

-1
7J

0.
08

7.
5–

9.
0

0.
04

5
0.

03
0

0.
75

17
.5

–2
2.

0
5.

0–
7.

0
2.

00
–3

.0
0

0.
25

–0
.5

0
..

.
..

.
S

21
60

3
X

M
-1

8J
0.

03
7.

5–
9.

0
0.

04
5

0.
03

0
0.

75
17

.5
–2

2.
0

5.
0–

7.
0

2.
00

–3
.0

0
0.

25
–0

.5
0

..
.

..
.

S
21

80
0

..
.

0.
10

7.
0–

9.
0

0.
06

0
0.

03
0

3.
5–

4.
5

16
.0

–1
8.

0
8.

0–
9.

0
..

.
0.

08
–0

.1
8

..
.

..
.

S
24

00
0

X
M

-2
9J

0.
08

11
.5

–1
4.

5
0.

06
0

0.
03

0
0.

75
17

.0
–1

9.
0

2.
3–

3.
7

..
.

0.
20

–0
.4

0
..

.
..

.
S

30
10

0
30

1
0.

15
2.

00
0.

04
5

0.
03

0
1.

00
16

.0
–1

8.
0

6.
0–

8.
0

..
.

0.
10

..
.

..
.

S
30

10
3

30
1L

G
0.

03
2.

00
0.

04
5

0.
03

0
1.

00
16

.0
–1

8.
0

6.
0–

8.
0

..
.

0.
20

..
.

..
.

S
30

15
3

30
1L

N
G

0.
03

2.
00

0.
04

5
0.

03
0

1.
00

16
.0

–1
8.

0
6.

0–
8.

0
..

.
0.

07
–0

.2
0

..
.

..
.

S
30

20
0

30
2

0.
15

2.
00

0.
04

5
0.

03
0

0.
75

17
.0

–1
9.

0
8.

0–
10

.0
..

.
0.

10
..

.
..

.
S

30
40

0
30

4
0.

08
2.

00
0.

04
5

0.
03

0
0.

75
18

.0
–2

0.
0

8.
0–

10
.5

..
.

0.
10

..
.

..
.

S
30

40
3

30
4L

0.
03

0
2.

00
0.

04
5

0.
03

0
0.

75
18

.0
–2

0.
0

8.
0–

12
.0

..
.

0.
10

..
.

..
.

S
30

40
9

30
4H

0.
04

–0
.1

0
2.

00
0.

04
5

0.
03

0
0.

75
18

.0
–2

0.
0

8.
0–

10
.5

..
.

..
.

..
.

..
.

S
30

41
5

..
.

0.
04

–0
.0

6
0.

80
0.

04
5

0.
03

0
1.

00
–2

.0
0

18
.0

–1
9.

0
9.

0–
10

.0
..

.
0.

12
–0

.1
8

..
.

C
e

0.
03

–0
.0

8
S

30
45

1
30

4N
0.

08
2.

00
0.

04
5

0.
03

0
0.

75
18

.0
–2

0.
0

8.
0–

10
.5

..
.

0.
10

–0
.1

6
..

.
..

.
S

30
45

2
X

M
-2

1J
0.

08
2.

00
0.

04
5

0.
03

0
0.

75
18

.0
–2

0.
0

8.
0–

10
.5

..
.

0.
16

–0
.3

0
..

.
..

.
S

30
45

3
30

4L
N

0.
03

0
2.

00
0.

04
5

0.
03

0
0.

75
18

.0
–2

0.
0

8.
0–

12
.0

..
.

0.
10

–0
.1

6
..

.
..

.
S

30
50

0
30

5
0.

12
2.

00
0.

04
5

0.
03

0
0.

75
17

.0
–1

9.
0

10
.5

–1
3.

0
..

.
..

.
..

.
..

.
S

30
60

0
..

.
0.

01
8

2.
00

0.
02

0
0.

02
0

3.
7–

4.
3

17
.0

–1
8.

5
14

.0
–1

5.
5

0.
20

..
.

0.
50

..
.

S
30

60
1

..
.

0.
01

5
0.

50
–0

.8
0

0.
03

0
0.

01
3

5.
0–

5.
6

17
.0

–1
8.

0
17

.0
–1

8.
0

0.
20

0.
05

0.
35

..
.

S
30

61
5

..
.

0.
16

–0
.2

4
2.

00
0.

03
0

0.
03

0
3.

2–
4.

0
17

.0
–1

9.
5

13
.5

–1
6.

0
..

.
..

.
..

.
A

l0
.8

0–
1.

50
S

30
81

5
..

.
0.

05
–0

.1
0

0.
80

0.
04

0
0.

03
0

1.
40

–2
.0

0
20

.0
–2

2.
0

10
.0

–1
2.

0
..

.
0.

14
–0

.2
0

..
.

C
e

0.
03

–0
.0

8
S

30
90

8
30

9S
0.

08
2.

00
0.

04
5

0.
03

0
0.

75
22

.0
–2

4.
0

12
.0

–1
5.

0
..

.
..

.
..

.
..

.
S

30
90

9
30

9H
G

0.
04

–0
.1

0
2.

00
0.

04
5

0.
03

0
0.

75
22

.0
–2

4.
0

12
.0

–1
5.

0
..

.
..

.
..

.
..

.
S

30
94

0
30

9C
bG

0.
08

2.
00

0.
04

5
0.

03
0

0.
75

22
.0

–2
4.

0
12

.0
–1

6.
0

..
.

..
.

..
.

C
b

10
3

C
m

in
,

1.
10

m
ax

S
30

94
1

30
9H

C
bG

0.
04

–0
.1

0
2.

00
0.

04
5

0.
03

0
0.

75
22

.0
–2

4.
0

12
.0

–1
6.

0
..

.
..

.
..

.
C

b
10

3
C

m
in

,
1.

10
m

ax
S

31
00

8
31

0S
0.

08
2.

00
0.

04
5

0.
03

0
1.

50
24

.0
–2

6.
0

19
.0

–2
2.

0
..

.
..

.
..

.
..

.
S

31
00

9
31

0H
G

0.
04

–0
.1

0
2.

00
0.

04
5

0.
03

0
0.

75
24

.0
–2

6.
0

19
.0

–2
2.

0
..

.
..

.
..

.
..

.
S

31
04

0
31

0C
bG

0.
08

2.
00

0.
04

5
0.

03
0

1.
50

24
.0

–2
6.

0
19

.0
–2

2.
0

..
.

..
.

..
.

C
b

10
3

C
m

in
,

1.
10

m
ax

A 240/A 240M – 04ae1

3



TA
B

LE
1

C
on

tin
ue

d

U
N

S
D

es
ig

na
tio

nB
Ty

pe
C

C
ar

bo
nD

M
an

ga
ne

se
P

ho
s-

ph
or

us
S

ul
fu

r
S

ili
co

n
C

hr
om

iu
m

N
ic

ke
l

M
ol

yb
de

nu
m

N
itr

og
en

C
op

pe
r

O
th

er E
le

m
en

ts
E

,F

S
31

04
1

31
0H

C
bG

0.
04

–0
.1

0
2.

00
0.

04
5

0.
03

0
0.

75
24

.0
–2

6.
0

19
.0

–2
2.

0
..

.
..

.
..

.
C

b
10

3
C

m
in

,
1.

10
m

ax
S

31
05

0
31

0
M

oL
N

G
0.

02
0

2.
00

0.
03

0
0.

01
0

0.
50

24
.0

–2
6.

0
20

.5
–2

3.
5

1.
60

–2
.6

0
0.

09
–0

.1
5

..
.

..
.

S
31

06
0

..
.

0.
05

–0
.1

0
1.

00
0.

04
0

0.
03

0
0.

50
22

.0
–2

4.
0

10
.0

–1
2.

5
..

.
0.

18
–0

.2
5

..
.

C
e

+
La

0.
02

5–
0.

07
0

B
0.

00
1–

0.
01

0
S

31
25

4
..

.
0.

02
0

1.
00

0.
03

0
0.

01
0

0.
80

19
.5

–2
0.

5
17

.5
–1

8.
5

6.
0–

6.
5

0.
18

–0
.2

2
0.

50
–1

.0
0

..
.

S
31

26
6

..
.

0.
03

0
2.

0–
4.

0
0.

03
5

0.
02

0
1.

00
23

.0
–2

5.
0

21
.0

–2
4.

0
5.

2–
6.

2
0.

35
–0

.6
0

1.
00

–2
.5

0
W

1.
50

–2
.5

0
S

31
27

7
..

.
0.

02
0

3.
00

0.
03

0
0.

01
0

0.
50

20
.5

–2
3.

0
26

.0
–2

8.
0

6.
5–

8.
0

0.
30

–0
.4

0
0.

50
–1

.5
0

..
.

S
31

60
0

31
6

0.
08

2.
00

0.
04

5
0.

03
0

0.
75

16
.0

–1
8.

0
10

.0
–1

4.
0

2.
00

–3
.0

0
0.

10
..

.
..

.
S

31
60

3
31

6L
0.

03
0

2.
00

0.
04

5
0.

03
0

0.
75

16
.0

–1
8.

0
10

.0
–1

4.
0

2.
00

–3
.0

0
0.

10
..

.
..

.
S

31
60

9
31

6H
0.

04
–0

.1
0

2.
00

0.
04

5
0.

03
0

0.
75

16
.0

–1
8.

0
10

.0
–1

4.
0

2.
00

–3
.0

0
..

.
..

.
..

.
S

31
63

5
31

6T
iG

0.
08

2.
00

0.
04

5
0.

03
0

0.
75

16
.0

–1
8.

0
10

.0
–1

4.
0

2.
00

–3
.0

0
0.

10
..

.
Ti

5
3

(C
+

N
)

m
in

,
0.

70
m

ax
S

31
64

0
31

6C
bG

0.
08

2.
00

0.
04

5
0.

03
0

0.
75

16
.0

–1
8.

0
10

.0
–1

4.
0

2.
00

–3
.0

0
0.

10
..

.
C

b
10

3
C

m
in

,
1.

10
m

ax
S

31
65

1
31

6N
0.

08
2.

00
0.

04
5

0.
03

0
0.

75
16

.0
–1

8.
0

10
.0

–1
4.

0
2.

00
–3

.0
0

0.
10

–0
.1

6
..

.
..

.
S

31
65

3
31

6L
N

0.
03

0
2.

00
0.

04
5

0.
03

0
0.

75
16

.0
–1

8.
0

10
.0

–1
4.

0
2.

00
–3

.0
0

0.
10

–0
.1

6
..

.
..

.
S

31
70

0
31

7
0.

08
2.

00
0.

04
5

0.
03

0
0.

75
18

.0
–2

0.
0

11
.0

–1
5.

0
3.

0–
4.

0
0.

10
..

.
..

.
S

31
70

3
31

7L
0.

03
0

2.
00

0.
04

5
0.

03
0

0.
75

18
.0

–2
0.

0
11

.0
–1

5.
0

3.
0–

4.
0

0.
10

..
.

..
.

S
31

72
5

31
7L

M
G

0.
03

0
2.

00
0.

04
5

0.
03

0
0.

75
18

.0
–2

0.
0

13
.5

–1
7.

5
4.

0–
5.

0
0.

20
..

.
..

.
S

31
72

6
31

7L
M

N
G

0.
03

0
2.

00
0.

04
5

0.
03

0
0.

75
17

.0
–2

0.
0

13
.5

–1
7.

5
4.

0–
5.

0
0.

10
–0

.2
0

..
.

..
.

S
31

72
7

..
.

0.
03

0
1.

00
0.

03
0

0.
03

0
1.

00
17

.5
–1

9.
0

14
.5

–1
6.

5
3.

8–
4.

5
0.

15
–0

.2
1

2.
8–

4.
0

..
.

S
31

75
3

31
7L

N
G

0.
03

0
2.

00
0.

04
5

0.
03

0
0.

75
18

.0
–2

0.
0

11
.0

–1
5.

0
3.

0–
4.

0
0.

10
–0

.2
2

..
.

..
.

S
32

05
0

..
.

0.
03

0
1.

50
0.

03
5

0.
02

0
1.

00
22

.0
–2

4.
0

20
.0

–2
3.

0
6.

0–
6.

8
0.

21
–0

.3
2

0.
40

..
.

S
32

05
3

..
.

0.
03

0
1.

00
0.

03
0

0.
01

0
1.

00
22

.0
–2

4.
0

24
.0

–2
6.

0
5.

0–
6.

0
0.

17
–0

.2
2

..
.

..
.

S
32

10
0

32
1

0.
08

2.
00

0.
04

5
0.

03
0

0.
75

17
.0

–1
9.

0
9.

0–
12

.0
..

.
0.

10
..

.
Ti

5
3

(C
+

N
)

m
in

,
0.

70
m

ax
S

32
10

9
32

1H
0.

04
–0

.1
0

2.
00

0.
04

5
0.

03
0

0.
75

17
.0

–1
9.

0
9.

0–
12

.0
..

.
..

.
..

.
Ti

4
3

(C
+

N
)

m
in

,
0.

70
m

ax
S

32
61

5
..

.
0.

07
2.

00
0.

04
5

0.
03

0
4.

8–
6.

0
16

.5
–1

9.
5

19
.0

–2
2.

0
0.

30
–1

.5
0

..
.

1.
50

–2
.5

0
..

.
S

32
65

4
..

.
0.

02
0

2.
0–

4.
0

0.
03

0
0.

00
5

0.
50

24
.0

–2
5.

0
21

.0
–2

3.
0

7.
0–

8.
0

0.
45

–0
.5

5
0.

30
–0

.6
0

..
.

S
33

22
8

..
.

0.
04

–0
.0

8
1.

00
0.

02
0

0.
01

5
0.

30
26

.0
–2

8.
0

31
.0

–3
3.

0
..

.
..

.
..

.
C

e
0.

05
–0

.1
0

C
b

0.
6–

1.
0

A
l0

.0
25

S
33

40
0

33
4G

0.
08

1.
00

0.
03

0
0.

01
5

1.
00

18
.0

–2
0.

0
19

.0
–2

1.
0

..
.

..
.

..
.

A
l0

.1
5–

0.
60

Ti
0.

15
–0

.6
0

S
34

56
5

..
.

0.
03

0
5.

0–
7.

0
0.

03
0

0.
01

0
1.

00
23

.0
–2

5.
0

16
.0

–1
8.

0
4.

0–
5.

0
0.

40
–0

.6
0

..
.

C
b

0.
10

S
34

70
0

34
7

0.
08

2.
00

0.
04

5
0.

03
0

0.
75

17
.0

–1
9.

0
9.

0–
13

.0
..

.
..

.
..

.
C

b
10

3
C

m
in

,
1.

00
m

ax
S

34
70

9
34

7H
0.

04
–0

.1
0

2.
00

0.
04

5
0.

03
0

0.
75

17
.0

–1
9.

0
9.

0–
13

.0
..

.
..

.
..

.
C

b
8

3
C

m
in

,
1.

00
m

ax
S

34
80

0
34

8
0.

08
2.

00
0.

04
5

0.
03

0
0.

75
17

.0
–1

9.
0

9.
0–

13
.0

..
.

..
.

..
.

(C
b

+
Ta

)
10

3
C

m
in

,
1.

00
m

ax
Ta

0.
10

C
o

0.
20

S
34

80
9

34
8H

0.
04

–0
.1

0
2.

00
0.

04
5

0.
03

0
0.

75
17

.0
–1

9.
0

9.
0–

13
.0

..
.

..
.

..
.

(C
b

+
Ta

)
83

C
m

in
,

1.
00

m
ax

Ta
0.

10
C

o
0.

20
S

35
04

5
..

.
0.

06
–0

.1
0

1.
50

0.
04

5
0.

01
5

1.
00

25
.0

–2
9.

0
32

.0
–3

7.
0

..
.

..
.

0.
75

A
l0

.1
5–

0.
60

Ti
0.

15
–0

.6
0

S
35

13
5

..
.

0.
08

1.
00

0.
04

5
0.

01
5

0.
60

–1
.0

0
20

.0
–2

5.
0

30
.0

–3
8.

0
4.

0–
4.

8
..

.
0.

75
Ti

0.
40

–1
.0

0
S

35
31

5
..

.
0.

04
–0

.0
8

2.
00

0.
04

0
0.

03
0

1.
20

–2
.0

0
24

.0
–2

6.
0

34
.0

–3
6.

0
..

.
0.

12
–0

.1
8

..
.

C
e

0.
03

–0
.1

0
S

38
10

0
X

M
-1

5J
0.

08
2.

00
0.

03
0

0.
03

0
1.

50
–2

.5
0

17
.0

–1
9.

0
17

.5
–1

8.
5

..
.

..
.

..
.

..
.

S
38

81
5

..
.

0.
03

0
2.

00
0.

04
0

0.
02

0
5.

5–
6.

5
13

.0
–1

5.
0

13
.0

–1
7.

0
0.

75
–1

.5
0

..
.

0.
75

–1
.5

0
A

l0
.3

0

A 240/A 240M – 04ae1

4



TA
B

LE
1

C
on

tin
ue

d

U
N

S
D

es
ig

na
tio

nB
Ty

pe
C

C
ar

bo
nD

M
an

ga
ne

se
P

ho
s-

ph
or

us
S

ul
fu

r
S

ili
co

n
C

hr
om

iu
m

N
ic

ke
l

M
ol

yb
de

nu
m

N
itr

og
en

C
op

pe
r

O
th

er E
le

m
en

ts
E

,F

D
up

le
x

(A
us

te
ni

tic
-F

er
rit

ic
)

S
31

20
0

..
.

0.
03

0
2.

00
0.

04
5

0.
03

0
1.

00
24

.0
–2

6.
0

5.
5–

6.
5

1.
20

–2
.0

0
0.

14
–0

.2
0

..
.

..
.

S
31

26
0

..
.

0.
03

1.
00

0.
03

0
0.

03
0

0.
75

24
.0

–2
6.

0
5.

5–
7.

5
2.

5–
3.

5
0.

10
–0

.3
0

0.
20

–0
.8

0
W

0.
10

–0
.5

0
S

31
80

3
..

.
0.

03
0

2.
00

0.
03

0
0.

02
0

1.
00

21
.0

–2
3.

0
4.

5–
6.

5
2.

5–
3.

5
0.

08
–0

.2
0

..
.

..
.

S
32

00
1

..
.

0.
03

0
4.

0–
6.

0
0.

04
0

0.
03

0
1.

00
19

.5
–2

1.
5

1.
00

–3
.0

0
0.

60
0.

05
–0

.1
7

1.
00

..
.

S
32

00
3

..
.

0.
03

0
2.

00
0.

03
0

0.
02

0
1.

00
19

.5
–2

2.
5

3.
0–

4.
0

1.
50

–2
.0

0
0.

14
–0

.2
0

..
.

..
.

S
32

10
1

..
.

0.
04

0
4.

0–
6.

0
0.

04
0

0.
03

0
1.

00
21

.0
–2

2.
0

1.
35

–1
.7

0
0.

10
–0

.8
0

0.
20

–0
.2

5
0.

10
–0

.8
0

..
.

S
32

20
5

22
05

G
0.

03
0

2.
00

0.
03

0
0.

02
0

1.
00

22
.0

–2
3.

0
4.

5–
6.

5
3.

0–
3.

5
0.

14
–0

.2
0

..
.

..
.

S
32

30
4

23
04

G
0.

03
0

2.
50

0.
04

0
0.

03
0

1.
00

21
.5

–2
4.

5
3.

0–
5.

5
0.

05
–0

.6
0

0.
05

–0
.2

0
0.

05
–0

.6
0

S
32

50
6

..
.

0.
03

0
1.

00
0.

04
0

0.
01

5
0.

90
24

.0
–2

6.
0

5.
5–

7.
2

3.
0–

3.
5

0.
08

–0
.2

0
..

.
W

0.
05

–0
.3

0
S

32
52

0
..

.
0.

03
0

1.
50

0.
03

5
0.

02
0

0.
80

24
.0

–2
6.

0
5.

5–
8.

0
3.

0–
4.

0
0.

20
–0

.3
5

0.
50

–2
.0

0
..

.
S

32
55

0
25

5G
0.

04
1.

50
0.

04
0

0.
03

0
1.

00
24

.0
–2

7.
0

4.
5–

6.
5

2.
9–

3.
9

0.
10

–0
.2

5
1.

50
–2

.5
0

..
.

S
32

75
0

25
07

G
0.

03
0

1.
20

0.
03

5
0.

02
0

0.
80

24
.0

–2
6.

0
6.

0–
8.

0
3.

0–
5.

0
0.

24
–0

.3
2

0.
50

..
.

S
32

76
0K

..
.

0.
03

0
1.

00
0.

03
0

0.
01

0
1.

00
24

.0
–2

6.
0

6.
0–

8.
0

3.
0–

4.
0

0.
20

–0
.3

0
0.

50
–1

.0
0

W
0.

50
–1

.0
0

S
32

90
0

32
9

0.
08

1.
00

0.
04

0
0.

03
0

0.
75

23
.0

–2
8.

0
2.

0–
5.

00
1.

00
–2

.0
0

..
.

..
.

..
.

S
32

90
6

..
.

0.
03

0
0.

80
–1

.5
0

0.
03

0
0.

03
0

0.
50

28
.0

–3
0.

0
5.

8–
7.

5
1.

50
–2

.6
0

0.
30

–0
.4

0
0.

80
..

.
S

32
95

0
..

.
0.

03
0

2.
00

0.
03

5
0.

01
0

0.
60

26
.0

–2
9.

0
3.

5–
5.

2
1.

00
–2

.5
0

0.
15

–0
.3

5
..

.
..

.
S

39
27

4†
..

.
0.

03
0

1.
00

0.
03

0
0.

02
0

0.
80

24
.0

–2
6.

0
6.

0–
8.

0
2.

5–
3.

5
0.

24
–0

.3
2

0.
20

–0
.8

0
W

1.
50

–2
.5

0

F
er

rit
ic

or
M

ar
te

ns
iti

c
(C

hr
om

iu
m

)

S
32

80
3

..
.

0.
01

5
0.

50
0.

02
0

0.
00

35
0.

55
28

.0
–2

9.
0

3.
0–

4.
0

1.
80

–2
.5

0
0.

02
0

(C
+

N
)

0.
03

0
..

.
C

b
12

3
(C

+
N

)
m

in
,

0.
15

–0
.5

0
S

40
50

0
40

5
0.

08
1.

00
0.

04
0

0.
03

0
1.

00
11

.5
–1

4.
5

0.
60

..
.

..
.

..
.

A
l0

.1
0–

0.
30

S
40

90
0L

40
9L

S
40

91
0

..
.

0.
03

0
1.

00
0.

04
0

0.
02

0
1.

00
10

.5
–1

1.
7

0.
50

..
.

0.
03

0
..

.
Ti

63
(C

+
N

)
m

in
,

0.
50

m
ax

;
C

b
0.

17
S

40
92

0
..

.
0.

03
0

1.
00

0.
04

0
0.

02
0

1.
00

10
.5

–1
1.

7
0.

50
..

.
0.

03
0

..
.

Ti
83

(C
+

N
)

m
in

,
Ti

0.
15

–0
.5

0;
C

b
0.

10
S

40
93

0
..

.
0.

03
0

1.
00

0.
04

0
0.

02
0

1.
00

10
.5

–1
1.

7
0.

50
..

.
0.

03
0

..
.

(T
i+

C
b)

[0
.0

8+
8

3
(C

+
N

)]
m

in
,

0.
75

m
ax

;
Ti

0.
05

m
in

S
40

94
5

..
.

0.
03

0
1.

00
0.

04
0

0.
03

0
1.

00
10

.5
–1

1.
7

0.
50

..
.

0.
03

0
..

.
C

b
0.

18
–0

.4
0

Ti
0.

05
–0

.2
0

S
40

97
5

..
.

0.
03

0
1.

00
0.

04
0

0.
03

0
1.

00
10

.5
–1

1.
7

0.
50

–1
.0

0
..

.
0.

03
0

..
.

Ti
63

(C
+

N
)

m
in

,
0.

75
m

ax
S

40
97

7
..

.
0.

03
0

1.
50

0.
04

0
0.

01
5

1.
00

10
.5

–1
2.

5
0.

30
–1

.0
0

..
.

0.
03

0
..

.
..

.
S

41
00

0
41

0
0.

08
–0

.1
5

1.
00

0.
04

0
0.

03
0

1.
00

11
.5

–1
3.

5
0.

75
..

.
..

.
..

.
..

.
S

41
00

3
..

.
0.

03
0

1.
50

0.
04

0
0.

03
0

1.
00

10
.5

–1
2.

5
1.

50
..

.
0.

03
0

..
.

..
.

S
41

00
8

S
41

04
5

41
0S

..
.

0.
08

0.
03

0
1.

00
1.

00
0.

04
0

0.
04

0
0.

03
0

0.
03

0
1.

00
1.

00
11

.5
–1

3.
5

12
.0

–1
3.

0
0.

60
0.

50
..

.
..

.
..

.
0.

03
0

..
.

..
.

..
.

C
b

93
(C

+
N

)
m

in
,

0.
60

m
ax

S
41

05
0

..
.

0.
04

1.
00

0.
04

5
0.

03
0

1.
00

10
.5

–1
2.

5
0.

60
–1

.1
0

..
.

0.
10

..
.

..
.

S
41

50
0M

..
.

0.
05

0.
50

–1
.0

0
0.

03
0

0.
03

0
0.

60
11

.5
–1

4.
0

3.
5–

5.
5

0.
50

–1
.0

0
..

.
..

.
..

.
S

42
03

5
..

.
0.

08
1.

00
0.

04
5

0.
03

0
1.

00
13

.5
–1

5.
5

1.
0–

2.
5

0.
2–

1.
2

..
.

..
.

Ti
0.

30
–0

.5
0

S
42

90
0

42
9G

0.
12

1.
00

0.
04

0
0.

03
0

1.
00

14
.0

–1
6.

0
..

.
..

.
..

.
..

.
..

.
S

43
00

0
43

0
0.

12
1.

00
0.

04
0

0.
03

0
1.

00
16

.0
–1

8.
0

0.
75

..
.

..
.

..
.

..
.

S
43

03
5

43
9

0.
03

0
1.

00
0.

04
0

0.
03

0
1.

00
17

.0
–1

9.
0

0.
50

..
.

0.
03

0
..

.
Ti

[0
.2

0+
4(

C
+

N
)]

m
in

,
1.

10
m

ax
;A

l
0.

15
S

43
40

0
43

4
0.

12
1.

00
0.

04
0

0.
03

0
1.

00
16

.0
–1

8.
0

..
.

0.
75

–1
.2

5
..

.
..

.
..

.
S

43
60

0
43

6
0.

12
1.

00
0.

04
0

0.
03

0
1.

00
16

.0
–1

8.
0

..
.

0.
75

–1
.2

5
..

.
..

.
C

b
53

C
m

in
,

0.
80

m
ax

A 240/A 240M – 04ae1

5



TA
B

LE
1

C
on

tin
ue

d

U
N

S
D

es
ig

na
tio

nB
Ty

pe
C

C
ar

bo
nD

M
an

ga
ne

se
P

ho
s-

ph
or

us
S

ul
fu

r
S

ili
co

n
C

hr
om

iu
m

N
ic

ke
l

M
ol

yb
de

nu
m

N
itr

og
en

C
op

pe
r

O
th

er E
le

m
en

ts
E

,F

S
43

93
2

..
.

0.
03

0
1.

00
0.

04
0

0.
03

0
1.

00
17

.0
–1

9.
0

0.
50

..
.

0.
03

0
..

.
(T

i+
C

b)
[0

.2
0+

4(
C

+
N

)]
m

in
,

0.
75

m
ax

;
A

l0
.1

5
S

43
94

0
..

.
0.

03
0

1.
00

0.
04

0
0.

01
5

1.
00

17
.5

–1
8.

5
..

.
..

.
..

.
..

.
Ti

0.
10

–0
.6

0
C

b
[0

.3
0+

(3
3

C
)]

m
in

S
44

40
0

44
4

0.
02

5
1.

00
0.

04
0

0.
03

0
1.

00
17

.5
–1

9.
5

1.
00

1.
75

–2
.5

0
0.

03
5

..
.

(T
i+

C
b)

[0
.2

0+
4(

C
+

N
)]

m
in

,
0.

80
m

ax
S

44
50

0
..

.
0.

02
0

1.
00

0.
04

0
0.

01
2

1.
00

19
.0

–2
1.

0
0.

60
..

.
0.

03
0.

30
–0

.6
0

C
b

10
3

(C
+

N
)

m
in

,
0.

80
m

ax
S

44
62

6
X

M
-3

3J
0.

06
0.

75
0.

04
0

0.
02

0
0.

75
25

.0
–2

7.
0

0.
50

0.
75

–1
.5

0
0.

04
0.

20
Ti

0.
20

–1
.0

0;
Ti

7(
C

+
N

)
m

in
S

44
62

7
X

M
-2

7J
0.

01
0N

0.
40

0.
02

0
0.

02
0

0.
40

25
.0

–2
7.

5
0.

50
0.

75
–1

.5
0

0.
01

5N
0.

20
C

b
0.

05
–0

.2
0

(N
i+

C
u)

0.
50

S
44

63
5

..
.

0.
02

5
1.

00
0.

04
0

0.
03

0
0.

75
24

.5
–2

6.
0

3.
5–

4.
5

3.
5–

4.
5

0.
03

5
..

.
(T

i+
C

b)
[0

.2
0+

4
(C

+
N

)]
m

in
,

0.
80

m
ax

S
44

66
0

..
.

0.
03

0
1.

00
0.

04
0

0.
03

0
1.

00
25

.0
–2

8.
0

1.
0–

3.
5

3.
0–

4.
0

0.
04

0
..

.
(T

i+
C

b)
0.

20
−

1.
00

,
Ti

+
C

b
63

(C
+

N
)

m
in

S
44

70
0

..
.

0.
01

0
0.

30
0.

02
5

0.
02

0
0.

20
28

.0
–3

0.
0

0.
15

3.
5–

4.
2

0.
02

0
0.

15
(C

+
N

)
0.

02
5

S
44

73
5

..
.

0.
03

0
1.

00
0.

04
0

0.
03

0
1.

00
28

.0
–3

0.
0

1.
00

3.
6–

4.
2

0.
04

5
..

.
(T

i+
C

b)
0.

20
–1

.0
0,

(T
i+

C
b)

63
(C

+
N

)
m

in
S

44
80

0
..

.
0.

01
0

0.
30

0.
02

5
0.

02
0

0.
20

28
.0

–3
0.

0
2.

00
–2

.5
0

3.
5–

4.
2

0.
02

0
0.

15
(C

+
N

)
0.

02
5

S
46

80
0

..
.

0.
03

0
1.

00
0.

04
0

0.
03

0
1.

00
18

.0
–2

0.
0

0.
50

..
.

0.
03

0
..

.
Ti

0.
07

–0
.3

0
C

b
0.

10
–0

.6
0

(T
i+

C
b)

[0
.2

0+
4

(C
+

N
)]

m
in

,
0.

80
m

ax
A

M
ax

im
um

,
un

le
ss

ra
ng

e
or

m
in

im
um

is
in

di
ca

te
d.

B
D

es
ig

na
tio

n
es

ta
bl

is
he

d
in

ac
co

rd
an

ce
w

ith
P

ra
ct

ic
e

E
52

7
an

d
S

A
E

J
10

86
.

C
U

nl
es

s
ot

he
rw

is
e

in
di

ca
te

d,
a

gr
ad

e
de

si
gn

at
io

n
or

ig
in

al
ly

as
si

gn
ed

by
th

e
A

m
er

ic
an

Ir
on

an
d

S
te

el
In

st
itu

te
(A

IS
I)

.
D

C
ar

bo
n

an
al

ys
is

sh
al

lb
e

re
po

rt
ed

to
ne

ar
es

t
0.

01
%

ex
ce

pt
fo

r
th

e
lo

w
-c

ar
bo

n
ty

pe
s,

w
hi

ch
sh

al
lb

e
re

po
rt

ed
to

ne
ar

es
t

0.
00

1
%

.
E

T
he

te
rm

s
C

ol
um

bi
um

(C
b)

an
d

N
io

bi
um

(N
b)

bo
th

re
la

te
to

th
e

sa
m

e
el

em
en

t.
F

W
he

n
tw

o
m

in
im

um
s

or
tw

o
m

ax
im

um
s

ar
e

lis
te

d
fo

r
a

si
ng

le
ty

pe
,

as
in

th
e

ca
se

of
bo

th
a

va
lu

e
fr

om
a

fo
rm

ul
a

an
d

an
ab

so
lu

te
va

lu
e,

th
e

hi
gh

er
m

in
im

um
or

lo
w

er
m

ax
im

um
sh

al
la

pp
ly

.
G

C
om

m
on

na
m

e,
no

t
a

tr
ad

em
ar

k,
w

id
el

y
us

ed
,

no
t

as
so

ci
at

ed
w

ith
an

y
on

e
pr

od
uc

er
.

H
Ir

on
sh

al
lb

e
de

te
rm

in
ed

ar
ith

m
et

ic
al

ly
by

di
ffe

re
nc

e
of

10
0

m
in

us
th

e
su

m
of

th
e

ot
he

r
sp

ec
ifi

ed
el

em
en

ts
.

I
(A

l+
Ti

)
0.

85
–1

.2
0.

J
N

am
in

g
sy

st
em

de
ve

lo
pe

d
an

d
ap

pl
ie

d
by

A
S

T
M

.
K

C
r

+
3.

3
M

o
+

16
N

=
40

m
in

.
L

S
40

90
0

(T
yp

e
40

9)
ha

s
be

en
re

pl
ac

ed
by

S
40

91
0,

S
40

92
0,

an
d

S
40

93
0.

U
nl

es
s

ot
he

rw
is

e
sp

ec
ifi

ed
in

th
e

or
de

rin
g

in
fo

rm
at

io
n,

an
or

de
r

sp
ec

ify
in

g
S

40
90

0
or

Ty
pe

40
9

sh
al

lb
e

sa
tis

fie
d

by
an

y
on

e
of

S
40

91
0,

S
40

92
0,

or
S

40
93

0
at

th
e

op
tio

n
of

th
e

se
lle

r.
M

at
er

ia
lm

ee
tin

g
th

e
re

qu
ire

m
en

ts
of

S
40

91
0,

S
40

92
0,

or
S

40
93

0,
m

ay
at

th
e

op
tio

n
of

th
e

m
an

uf
ac

tu
re

r
be

ce
rt

ifi
ed

as
S

40
90

0.
M

P
la

te
ve

rs
io

n
of

C
A

-6
N

M
.

N
P

ro
du

ct
(c

he
ck

or
ve

rifi
ca

tio
n)

an
al

ys
is

to
le

ra
nc

e
ov

er
th

e
m

ax
im

um
lim

it
fo

r
C

an
d

N
in

X
M

-2
7

sh
al

lb
e

0.
00

2
%

.
†

U
N

S
nu

m
be

r
w

as
ed

ito
ria

lly
co

rr
ec

te
d.

A 240/A 240M – 04ae1

6



TA
B

LE
2

M
ec

ha
ni

ca
lT

es
t

R
eq

ui
re

m
en

ts

U
N

S
D

es
ig

na
tio

n
Ty

pe
A

Te
ns

ile
S

tr
en

gt
h,

m
in

Y
ie

ld
S

tr
en

gt
h,

B
m

in
E

lo
ng

at
io

n
in

2
in

.
or

50
m

m
,

m
in

,
%

H
ar

dn
es

s,
m

ax
C

C
ol

d
B

en
d°

D

ks
i

M
P

a
ks

i
M

P
a

B
rin

el
l

R
oc

kw
el

lB

A
us

te
ni

tic
(C

hr
om

iu
m

-N
ic

ke
l)

(C
hr

om
iu

m
-M

an
ga

ne
se

-N
ic

ke
l)

N
08

02
0

..
.

80
55

0
35

24
0

30
E

21
7

95
no

t
re

qu
ire

d
N

08
36

7
S

he
et

an
d

S
tr

ip
10

0
69

0
45

31
0

30
..

.
10

0
no

t
re

qu
ire

d
P

la
te

95
65

5
45

31
0

30
24

1
..

.
no

t
re

qu
ire

d
N

08
80

0
80

0F
75

52
0

30
G

20
5G

30
H

..
.

..
.

no
t

re
qu

ire
d

N
08

81
0

80
0H

F
65

45
0

25
G

17
0G

30
..

.
..

.
no

t
re

qu
ire

d
N

08
81

1
..

.
65

45
0

25
17

0
30

..
.

..
.

no
t

re
qu

ire
d

N
08

90
4

90
4L

F
71

49
0

31
22

0
35

..
.

90
no

t
re

qu
ire

d
N

08
92

6
..

.
94

65
0

43
29

5
35

..
.

..
.

no
t

re
qu

ire
d

S
20

10
0

20
1-

1I
75

51
5

38
26

0
40

21
7

95
..

.
S

20
10

0
20

1-
2I

95
65

5
45

31
0

40
24

1
10

0
..

.
S

20
10

3
20

1L
F

95
65

5
38

26
0

40
21

7
95

no
t

re
qu

ire
d

S
20

15
3

20
1L

N
F

95
65

5
45

31
0

45
24

1
10

0
no

t
re

qu
ire

d
S

20
16

1
..

.
12

5
86

0
50

34
5

40
25

5
25

J
no

t
re

qu
ire

d
S

20
20

0
20

2
90

62
0

38
26

0
40

24
1

..
.

..
.

S
20

40
0

..
.

95
65

5
48

33
0

35
24

1
10

0
no

t
re

qu
ire

d
S

20
91

0
X

M
-1

9K

S
he

et
an

d
S

tr
ip

P
la

te
10

5
10

0
72

5
69

0
60 55

41
5

38
0

30 35
24

1
24

1
10

0
10

0
no

t
re

qu
ire

d
no

t
re

qu
ire

d
S

21
60

0
X

M
-1

7J

S
he

et
an

d
S

tr
ip

P
la

te
10

0 90
69

0
62

0
60 50

41
5

34
5

40 40
24

1
24

1
10

0
10

0
no

t
re

qu
ire

d
no

t
re

qu
ire

d
S

21
60

3
X

M
-1

8K

S
he

et
an

d
S

tr
ip

P
la

te
10

0 90
69

0
62

0
60 50

41
5

34
5

40 40
24

1
24

1
10

0
10

0
no

t
re

qu
ire

d
no

t
re

qu
ire

d
S

21
80

0
..

.
95

65
5

50
34

5
35

24
1

10
0

no
t

re
qu

ire
d

S
24

00
0

X
M

-2
9K

S
he

et
an

d
S

tr
ip

P
la

te
10

0
10

0
69

0
69

0
60 55

41
5

38
0

40 40
24

1
24

1
10

0
10

0
no

t
re

qu
ire

d
no

t
re

qu
ire

d
S

30
10

0
30

1
75

51
5

30
20

5
40

21
7

95
no

t
re

qu
ire

d
S

30
10

3
30

1L
F

80
55

0
32

22
0

45
24

1
10

0
no

t
re

qu
ire

d
S

30
15

3
30

1L
N

F
80

55
0

35
24

0
45

24
1

10
0

no
t

re
qu

ire
d

S
30

20
0

30
2

75
51

5
30

20
5

40
20

1
92

no
t

re
qu

ire
d

S
30

40
0

30
4

75
51

5
30

20
5

40
20

1
92

no
t

re
qu

ire
d

S
30

40
3

30
4L

70
48

5
25

17
0

40
20

1
92

no
t

re
qu

ire
d

S
30

40
9

30
4H

75
51

5
30

20
5

40
20

1
92

no
t

re
qu

ire
d

S
30

41
5

..
.

87
60

0
42

29
0

40
21

7
95

no
t

re
qu

ire
d

S
30

45
1

30
4N

80
55

0
35

24
0

30
21

7
95

no
t

re
qu

ire
d

S
30

45
2

X
M

-2
1K

S
he

et
an

d
S

tr
ip

P
la

te
90 85

62
0

58
5

50 40
34

5
27

5
30 30

24
1

24
1

10
0

10
0

no
t

re
qu

ire
d

no
t

re
qu

ire
d

S
30

45
3

30
4L

N
75

51
5

30
20

5
40

21
7

95
no

t
re

qu
ire

d
S

30
50

0
30

5
70

48
5

25
17

0
40

18
3

88
no

t
re

qu
ire

d
S

30
60

0
..

.
78

54
0

35
24

0
40

..
.

..
.

..
.

S
30

60
1

..
.

78
54

0
37

25
5

30
..

.
..

.
no

t
re

qu
ire

d
S

30
61

5
..

.
90

62
0

40
27

5
35

21
7

95
no

t
re

qu
ire

d
S

30
81

5
..

.
87

60
0

45
31

0
40

21
7

95
..

.
S

30
90

8
30

9S
75

51
5

30
20

5
40

21
7

95
no

t
re

qu
ire

d
S

30
90

9
30

9H
F

75
51

5
30

20
5

40
21

7
95

no
t

re
qu

ire
d

S
30

94
0

30
9C

bF
75

51
5

30
20

5
40

21
7

95
no

t
re

qu
ire

d
S

30
94

1
30

9H
C

bF
75

51
5

30
20

5
40

21
7

95
no

t
re

qu
ire

d

A 240/A 240M – 04ae1

7



TA
B

LE
2

C
on

tin
ue

d

U
N

S
D

es
ig

na
tio

n
Ty

pe
A

Te
ns

ile
S

tr
en

gt
h,

m
in

Y
ie

ld
S

tr
en

gt
h,

B
m

in
E

lo
ng

at
io

n
in

2
in

.
or

50
m

m
,

m
in

,
%

H
ar

dn
es

s,
m

ax
C

C
ol

d
B

en
d°

D

ks
i

M
P

a
ks

i
M

P
a

B
rin

el
l

R
oc

kw
el

lB

S
31

00
8

31
0S

75
51

5
30

20
5

40
21

7
95

no
t

re
qu

ire
d

S
31

00
9

31
0H

F
75

51
5

30
20

5
40

21
7

95
no

t
re

qu
ire

d
S

31
04

0
31

0C
bF

75
51

5
30

20
5

40
21

7
95

no
t

re
qu

ire
d

S
31

04
1

31
0H

C
bF

75
51

5
30

20
5

40
21

7
95

no
t

re
qu

ire
d

S
31

05
0

31
0

M
oL

N
F

t
#

0.
25

in
.

84
58

0
39

27
0

25
21

7
95

no
t

re
qu

ire
d

t
>

0.
25

in
.

78
54

0
37

25
5

25
21

7
95

no
t

re
qu

ire
d

S
31

06
0

..
.

87
60

0
41

28
0

40
21

7
95

no
t

re
qu

ire
d

S
31

25
4

S
he

et
an

d
S

tr
ip

10
0

69
0

45
31

0
35

22
3

96
no

t
re

qu
ire

d
P

la
te

95
65

5
45

31
0

35
22

3
96

no
t

re
qu

ire
d

S
31

26
6

..
.

10
9

75
0

61
42

0
35

..
.

..
.

no
t

re
qu

ire
d

S
31

27
7

..
.

11
2

77
0

52
36

0
40

..
.

..
.

no
t

re
qu

ire
d

S
31

60
0

31
6

75
51

5
30

20
5

40
21

7
95

no
t

re
qu

ire
d

S
31

60
3

31
6L

70
48

5
25

17
0

40
21

7
95

no
t

re
qu

ire
d

S
31

60
9

31
6H

75
51

5
30

20
5

40
21

7
95

no
t

re
qu

ire
d

S
31

63
5

31
6T

iF
75

51
5

30
20

5
40

21
7

95
no

t
re

qu
ire

d
S

31
64

0
31

6C
bF

75
51

5
30

20
5

30
21

7
95

no
t

re
qu

ire
d

S
31

65
1

31
6N

80
55

0
35

24
0

35
21

7
95

no
t

re
qu

ire
d

S
31

65
3

31
6L

N
75

51
5

30
20

5
40

21
7

95
no

t
re

qu
ire

d
S

31
70

0
31

7
75

51
5

30
20

5
35

21
7

95
no

t
re

qu
ire

d
S

31
70

3
31

7L
75

51
5

30
20

5
40

21
7

95
no

t
re

qu
ire

d
S

31
72

5
31

7L
M

F
75

51
5

30
20

5
40

21
7

95
no

t
re

qu
ire

d
S

31
72

6
31

7L
M

N
F

80
55

0
35

24
0

40
22

3
96

no
t

re
qu

ire
d

S
31

72
7

..
.

80
55

0
36

24
5

35
21

7
96

no
t

re
qu

ire
d

S
31

75
3

31
7L

N
80

55
0

35
24

0
40

21
7

95
no

t
re

qu
ire

d
S

32
05

0
..

.
98

67
5

48
33

0
40

25
0

..
.

no
t

re
qu

ire
d

S
32

05
3

..
.

93
64

0
43

29
5

40
21

7
96

no
t

re
qu

ire
d

S
32

10
0

32
1

75
51

5
30

20
5

40
21

7
95

no
t

re
qu

ire
d

S
32

10
9

32
1H

75
51

5
30

20
5

40
21

7
95

no
t

re
qu

ire
d

S
32

61
5L

..
.

80
55

0
32

22
0

25
..

.
..

.
no

t
re

qu
ire

d
S

32
65

4
..

.
10

9
75

0
62

43
0

40
25

0
..

.
no

t
re

qu
ire

d
S

33
22

8
..

.
73

50
0

27
18

5
30

21
7

95
no

t
re

qu
ire

d
S

33
40

0
33

4F
70

48
5

25
17

0
30

..
.

92
no

t
re

qu
ire

d
S

34
56

5
..

.
11

5
79

5
60

41
5

35
24

1
10

0
no

t
re

qu
ire

d
S

34
70

0
34

7
75

51
5

30
20

5
40

20
1

92
no

t
re

qu
ire

d
S

34
70

9
34

7H
75

51
5

30
20

5
40

20
1

92
no

t
re

qu
ire

d
S

34
80

0
34

8
75

51
5

30
20

5
40

20
1

92
no

t
re

qu
ire

d
S

34
80

9
34

8H
75

51
5

30
20

5
40

20
1

92
no

t
re

qu
ire

d
S

35
04

5
..

.
70

48
5

25
17

0
35

..
.

..
.

no
t

re
qu

ire
d

S
35

13
5

S
he

et
an

d
S

tr
ip

..
.

80
55

0
30

20
5

30
..

.
..

.
no

t
re

qu
ire

d
P

la
te

..
.

75
51

5
30

20
5

30
..

.
..

.
no

t
re

qu
ire

d
S

35
31

5
..

.
94

65
0

39
27

0
40

21
7

95
no

t
re

qu
ire

d
S

38
10

0
X

M
-1

5K
75

51
5

30
20

5
40

21
7

95
no

t
re

qu
ire

d
S

38
81

5
..

.
78

54
0

37
25

5
30

..
.

..
.

no
t

re
qu

ire
d

D
up

le
x

(A
us

te
ni

tic
-F

er
rit

ic
)

S
31

20
0

..
.

10
0

69
0

65
45

0
25

29
3

31
J

no
t

re
qu

ire
d

S
31

26
0

..
.

10
0

69
0

70
48

5
20

29
0

..
.

..
.

S
31

80
3

..
.

90
62

0
65

45
0

25
29

3
31

J
no

t
re

qu
ire

d
S

32
00

1
..

.
90

62
0

65
45

0
25

..
.

25
J

no
t

re
qu

ire
d

S
32

00
3

..
.

90
62

0
65

45
0

25
29

3
31

J
no

t
re

qu
ire

d
S

32
10

1
..

.

A 240/A 240M – 04ae1

8



TA
B

LE
2

C
on

tin
ue

d

U
N

S
D

es
ig

na
tio

n
Ty

pe
A

Te
ns

ile
S

tr
en

gt
h,

m
in

Y
ie

ld
S

tr
en

gt
h,

B
m

in
E

lo
ng

at
io

n
in

2
in

.
or

50
m

m
,

m
in

,
%

H
ar

dn
es

s,
m

ax
C

C
ol

d
B

en
d°

D

ks
i

M
P

a
ks

i
M

P
a

B
rin

el
l

R
oc

kw
el

lB

t
#

0.
25

in
.

[6
.4

m
m

]
10

1
70

0
77

53
0

30
29

0
..

.
no

t
re

qu
ire

d

t
>

0.
25

in
.

[6
.4

m
m

]
94

65
0

65
45

0
30

29
0

..
.

no
t

re
qu

ire
d

S
32

20
5

22
05

F
95

65
5

65
45

0
25

29
3

31
J

no
t

re
qu

ire
d

S
32

30
4

23
04

F
87

60
0

58
40

0
25

29
0

32
J

no
t

re
qu

ire
d

S
32

50
6

..
.

90
62

0
65

45
0

18
30

2
32

J
no

t
re

qu
ire

d
S

32
52

0
..

.
11

2
77

0
80

55
0

25
31

0
..

.
no

t
re

qu
ire

d
S

32
55

0
25

5F
11

0
76

0
80

55
0

15
30

2
32

J
no

t
re

qu
ire

d
S

32
75

0
25

07
F

11
6

79
5

80
55

0
15

31
0

32
J

no
t

re
qu

ire
d

S
32

76
0

..
.

10
8

75
0

80
55

0
25

27
0

..
.

no
t

re
qu

ire
d

S
32

90
0

32
9

90
62

0
70

48
5

15
26

9
28

J
no

t
re

qu
ire

d
S

32
90

6
..

.
t

<
0.

4
in

.
[1

.0
m

m
]

11
6

80
0

94
65

0
25

.0
31

0
32

J
no

t
re

qu
ire

d

t
$

0.
4

in
.

[1
.0

m
m

]
10

9
75

0
80

55
0

25
.0

31
0

32
J

no
t

re
qu

ire
d

S
32

95
0M

..
.

10
0

69
0

70
48

5
15

29
3

32
J

no
t

re
qu

ire
d

S
39

27
4†

..
.

11
6

80
0

80
55

0
15

31
0

32
J

no
t

re
qu

ire
d

F
er

rit
ic

or
M

ar
te

ns
iti

c
(C

hr
om

iu
m

)

S
32

80
3

..
.

87
60

0
72

50
0

16
24

1
10

0
no

t
re

qu
ire

d
S

40
50

0
40

5
60

41
5

25
17

0
20

17
9

88
18

0
S

40
90

0N
40

9N

S
40

91
0

..
.

55
38

0
25

17
0

20
17

9
88

18
0

S
40

92
0

..
.

55
38

0
25

17
0

20
17

9
88

18
0

S
40

93
0

..
.

55
38

0
25

17
0

20
17

9
88

18
0

S
40

94
5

..
.

55
38

0
30

20
5

22
..

.
80

18
0

S
40

97
5

..
.

60
41

5
40

27
5

20
19

7
92

18
0

S
40

97
7

..
.

65
45

0
41

28
0

18
18

0
88

no
t

re
qu

ire
d

S
41

00
0

41
0

65
45

0
30

20
5

20
21

7
96

18
0

S
41

00
3

..
.

66
45

5
40

27
5

18
22

3
20

J
no

t
re

qu
ire

d
S

41
00

8
41

0S
60

41
5

30
20

5
22

O
18

3
89

18
0

S
41

04
5

..
.

55
38

0
30

20
5

22
..

.
80

18
0

S
41

05
0

..
.

60
41

5
30

20
5

22
18

3
89

18
0

S
41

50
0

..
.

11
5

79
5

90
62

0
15

30
2

32
J

no
t

re
qu

ire
d

S
42

03
5

..
.

80
55

0
55

38
0

16
18

0
88

no
t

re
qu

ire
d

S
42

90
0

42
9F

65
45

0
30

20
5

22
O

18
3

89
18

0
S

43
00

0
43

0
65

45
0

30
20

5
22

O
18

3
89

18
0

S
43

03
5

43
9

60
41

5
30

20
5

22
18

3
89

18
0

S
43

40
0

43
4

65
45

0
35

24
0

22
..

.
89

18
0

S
43

60
0

43
6

65
45

0
35

24
0

22
..

.
89

18
0

S
43

93
2

..
.

60
41

5
30

20
5

22
18

3
89

18
0

S
43

94
0

..
.

62
43

0
36

25
0

18
18

0
88

no
t

re
qu

ire
d

A 240/A 240M – 04ae1

9



TA
B

LE
2

C
on

tin
ue

d

U
N

S
D

es
ig

na
tio

n
Ty

pe
A

Te
ns

ile
S

tr
en

gt
h,

m
in

Y
ie

ld
S

tr
en

gt
h,

B
m

in
E

lo
ng

at
io

n
in

2
in

.
or

50
m

m
,

m
in

,
%

H
ar

dn
es

s,
m

ax
C

C
ol

d
B

en
d°

D

ks
i

M
P

a
ks

i
M

P
a

B
rin

el
l

R
oc

kw
el

lB

S
44

40
0

..
.

60
41

5
40

27
5

20
21

7
96

18
0

S
44

50
0

..
.

62
42

7
30

20
5

22
..

.
83

18
0

S
44

62
6

X
M

-3
3K

68
47

0
45

31
0

20
21

7
96

18
0

S
44

62
7

X
M

-2
7K

65
45

0
40

27
5

22
18

7
90

18
0

S
44

63
5

..
.

90
62

0
75

51
5

20
26

9
28

J
18

0
S

44
66

0
..

.
85

58
5

65
45

0
18

24
1

10
0

18
0

S
44

70
0

..
.

80
55

0
60

41
5

20
22

3
20

J
18

0
S

44
73

5
..

.
80

55
0

60
41

5
18

25
5

25
J

18
0

S
44

80
0

..
.

80
55

0
60

41
5

20
22

3
20

J
18

0
S

46
80

0
..

.
60

41
5

30
20

5
22

..
.

90
18

0
A

U
nl

es
s

ot
he

rw
is

e
in

di
ca

te
d,

a
gr

ad
e

de
si

gn
at

io
n

or
ig

in
al

ly
as

si
gn

ed
by

th
e

A
m

er
ic

an
Ir

on
an

d
S

te
el

In
st

itu
te

(A
IS

I)
.

B
Y

ie
ld

st
re

ng
th

sh
al

lb
e

de
te

rm
in

ed
by

th
e

of
fs

et
m

et
ho

d
at

0.
2

%
in

ac
co

rd
an

ce
w

ith
Te

st
M

et
ho

ds
an

d
D

efi
ni

tio
ns

A
37

0.
U

nl
es

s
ot

he
rw

is
e

sp
ec

ifi
ed

(s
ee

S
pe

ci
fic

at
io

n
A

48
0/

A
48

0M
,

pa
ra

gr
ap

h
4.

1.
11

,
O

rd
er

in
g

In
fo

rm
at

io
n)

,
an

al
te

rn
at

iv
e

m
et

ho
d

of
de

te
rm

in
in

g
yi

el
d

st
re

ng
th

m
ay

be
ba

se
d

on
to

ta
le

xt
en

si
on

un
de

r
lo

ad
of

0.
5

%
.

C
E

ith
er

B
rin

el
lo

r
R

oc
kw

el
lB

H
ar

dn
es

s
is

pe
rm

is
si

bl
e.

D
B

en
d

te
st

s
ar

e
no

t
re

qu
ire

d
fo

r
ch

ro
m

iu
m

st
ee

ls
(f

er
rit

ic
or

m
ar

te
ns

iti
c)

th
ic

ke
r

th
an

1
in

.
[2

5
m

m
]

or
fo

r
an

y
au

st
en

iti
c

or
du

pl
ex

(a
us

te
ni

tic
-f

er
rit

ic
)

st
ai

nl
es

s
st

ee
ls

re
ga

rd
le

ss
of

th
ic

kn
es

s.
E

E
lo

ng
at

io
n

fo
r

th
ic

kn
es

s,
le

ss
th

an
0.

01
5

in
.

(0
.3

8
m

m
)

sh
al

lb
e

20
%

m
in

im
um

,
in

1
in

.
(2

5.
4

m
m

).
†

U
N

S
nu

m
be

r
w

as
ed

ito
ria

lly
co

rr
ec

te
d.

F
C

om
m

on
na

m
e,

no
t

a
tr

ad
em

ar
k,

w
id

el
y

us
ed

,
no

t
as

so
ci

at
ed

w
ith

an
y

on
e

pr
od

uc
er

.
G

Y
ie

ld
st

re
ng

th
re

qu
ire

m
en

ts
sh

al
ln

ot
ap

pl
y

to
m

at
er

ia
lu

nd
er

0.
02

0
in

[0
.5

0
m

m
]

in
th

ic
kn

es
s.

H
N

ot
ap

pl
ic

ab
le

fo
r

th
ic

kn
es

se
s

un
de

r
0.

01
0

in
.

[0
.2

5
m

m
].

I
Ty

pe
20

1
is

ge
ne

ra
lly

pr
od

uc
ed

w
ith

a
ch

em
ic

al
co

m
po

si
tio

n
ba

la
nc

ed
fo

r
ric

h
si

de
(T

yp
e

20
1-

1)
or

le
an

si
de

(T
yp

e
20

1-
2)

au
st

en
ite

st
ab

ili
ty

de
pe

nd
in

g
on

th
e

pr
op

er
tie

s
re

qu
ire

d
fo

r
sp

ec
ifi

c
ap

pl
ic

at
io

ns
.

J
R

oc
kw

el
lC

sc
al

e.
K

N
am

in
g

sy
st

em
de

ve
lo

pe
d

an
d

ap
pl

ie
d

by
A

S
T

M
.

L
F

or
S

32
61

5,
th

e
gr

ai
n

si
ze

as
de

te
rm

in
ed

in
ac

co
rd

an
ce

w
ith

th
e

Te
st

M
et

ho
ds

E
11

2,
C

om
pa

ris
on

M
et

ho
d,

P
la

te
II,

sh
al

lb
e

N
o.

3
or

fin
er

.
M

P
rio

r
to

S
pe

ci
fic

at
io

n
A

24
0

–
89

b,
th

e
te

ns
ile

va
lu

e
fo

r
S

32
95

0
w

as
90

ks
i.

N
S

40
90

0
(T

yp
e

40
9)

ha
s

be
en

re
pl

ac
ed

by
S

40
91

0,
S

40
92

0,
an

d
S

40
93

0.
U

nl
es

s
ot

he
rw

is
e

sp
ec

ifi
ed

in
th

e
or

de
rin

g
in

fo
rm

at
io

n,
an

or
de

r
sp

ec
ify

in
g

S
40

90
0

or
Ty

pe
40

9
sh

al
lb

e
sa

tis
fie

d
by

an
y

on
e

of
S

40
91

0,
S

40
92

0,
or

S
40

93
0

at
th

e
op

tio
n

of
th

e
se

lle
r.

M
at

er
ia

lm
ee

tin
g

th
e

re
qu

ire
m

en
ts

of
S

40
91

0,
S

40
92

0,
or

S
40

93
0,

m
ay

at
th

e
op

tio
n

of
th

e
m

an
uf

ac
tu

re
r

be
ce

rt
ifi

ed
as

S
40

90
0.

O
M

at
er

ia
l0

.0
50

in
(1

.2
7

m
m

)
an

d
un

de
r

in
th

ic
kn

es
s

sh
al

lh
av

e
a

m
in

im
um

el
on

ga
tio

n
of

20
%

.

A 240/A 240M – 04ae1

10



SUPPLEMENTARY REQUIREMENTS

A supplementary requirement shall apply only when specified in the purchase order.

S1. Charpy Impact Testing of Plate

S1.1 Charpy impact tests shall be conducted in accordance
with Test Methods and Definitions A 370.

S1.2 Number of Tests—One impact test (3 specimens) shall
be made from one plate per heat treatment lot in the final heat
treated condition.

S1.3 Orientation of Test Specimens—Unless specified as
transverse specimens (long axis of the specimen transverse to
the final rolling direction, root of the notch perpendicular to the
rolling face) on the purchase order, the orientation of the
specimens shall be longitudinal (long axis of the specimen
parallel to the final rolling direction, root of the notch perpen-
dicular to the rolling face). The manufacturer is permitted to
test transverse specimens provided that such tests meet the
acceptance criteria applicable to longitudinal specimens. Un-
less otherwise specified on the purchase order, the specimens
shall be taken so as to include the mid-thickness of the product.

S1.4 Test Temperature—The purchaser shall specify the
test temperature. The manufacturer is permitted to test speci-
mens at a temperature lower than that specified by the
purchaser, provided that such tests shall meet the acceptance
criteria applicable to specimens tested at the specified tempera-
ture (see Note ).

NOTE —Test Methods A 923, Method B, applicable to some duplex
(austenitic-ferritic) stainless steels as listed in Test Methods A 923, uses a
Charpy impact test for the purpose of determining the absence of
detrimental intermetallic phases. Method B specifies a test temperature
and acceptance criterion, expressed as impact energy, for each type of

steel covered. It may be economical for the Charpy impact tests performed
on duplex stainless steels covered in both Specification A 240 and Test
Methods A 923 to be performed at the lower of the temperatures specified
by this supplementary requirement and Test Methods A 923 Method B,
with measurement of both lateral expansion and impact energy.

S1.5 Acceptance Limit —Unless otherwise specified on the
purchase order, each of the three specimens tested shall show
a lateral expansion opposite the notch of not less than 0.015 in.
[0.38 mm].

S1.6 Records—The recorded results shall include the
specimen orientation, specimen size, test temperature, ab-
sorbed energy values (if required), and lateral expansion
opposite the notch.

S2. Materials for High-Temperature Service

S2.1 Unless an H grade has been ordered, this supplemen-
tary requirement shall be specified for ASME Code applica-
tions for service above 1000°F [540°C].

S2.2 The user is permitted to use an austenitic stainless
steel as the corresponding H grade when the material meets all
requirements of the H grade including chemistry, annealing
temperature, and grain size (see Section 6).

S2.3 The user is permitted to use an L grade austenitic
stainless steel for service above 1000°F [540°C], subject to the
applicable allowable stress table of the ASME Code, when the
material meets all requirements of this specification and the
grain size is ASTM No. 7 or coarser as determined in
accordance with Test Method E 112. The grain size shall be
reported on a Certified Test Report.

SUMMARY OF CHANGES

This section identifies the location of selected changes to this standard that have been incorporated since the A 240/A 240M-
04 issue. For the convenience of the user, Committee A01 has highlighted those changes that impact the use of this standard.

This section may also include descriptions of changes or reasons for changes, or both. (Approved March 1, 2004.)

(1) Added S31727 to Tables 1 and 2.
(2) Added S32053 to Tables 1 and 2.

(3) Added S32506 to Tables 1 and 2.
(4) Added S39274 to Tables 1 and 2.
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This section identifies the location of selected changes to this standard that have been incorporated since the A 240/A 240M-
03c issue. For the convenience of the user, Committee A01 has highlighted those changes that impact the use of this standard.
This section may also include descriptions of changes or reasons for changes, or both. (Approved Jan. 1, 2004.)

(1) Added new grade, UNS S31060, to Section 6 and Tables 1
and 2.

This section identifies the location of selected changes to this standard that have been incorporated since the A 240/A 240M-
03b issue. For the convenience of the user, Committee A01 has highlighted those changes that impact the use of this standard.
This section may also include descriptions of changes or reasons for changes, or both. (Approved Sept. 10, 2003.)

(1) In Table 2, HBN and HRB for S20100, S30451, and
S30453 were reconciled with those in Specification A 666,
annealed condition.

This section identifies the location of selected changes to this standard that have been incorporated since the A 240/A 240M-
03a issue. For the convenience of the user, Committee A01 has highlighted those changes that impact the use of this standard.
This section may also include descriptions of changes or reasons for changes, or both. (Approved May 10, 2003.)

(1) Added new alloy UNS S31277 to Tables 1 and 2.

This section identifies the location of selected changes to this standard that have been incorporated since the A 240/A 240M-
03 issue. For the convenience of the user, Committee A01 has highlighted those changes that impact the use of this standard.

This section may also include descriptions of changes or reasons for changes, or both. (Approved April 10, 2003.)

(1) Added UNS S32906 to Tables 1 and 2. (2) Added UNS S32101 to Tables 1 and 2.

This section identifies the location of selected changes to this standard that have been incorporated since the A 240/A 240M-
02a issue. For the convenience of the user, Committee A01 has highlighted those changes that impact the use of this standard.

This section may also include descriptions of changes or reasons for changes, or both. (Approved February 10, 2003.)

(1) Added a new duplex stainless steel (S32003) to Tables 1
and 2.

ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional 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 standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
(www.astm.org).
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