
Properties
Chemical & Mechanical (taken from pipe specification)

304

304H

304L

310S

316

316H

316L

317L

321

321H

347

347H

6% Moly

DUPLEX

SUPER DUPLEX

SUPER DUPLEX

SUPER DUPLEX

904L

ALLOY 20

ALLOY 400

ALLOY 600

ALLOY 625

ALLOY 800

ALLOY 800H/HT

ALLOY 825

ALLOY C22

ALLOY C276

TITANIUM

Grade

S30400

S30409

S30403

S31008

S31600

S31609

S31603

S31703

S32100

S32109

S34700

S34709

S31254

S31803

S32550

S32750

S32760

N08904

N08020

N04400

N06600

N06625

N08800

N08810/11

NO8825

N06022

N10276

GRADE 2

UNS
Number

ASTM A312

ASTM A312

ASTM A312

ASTM A312

ASTM A312

ASTM A312

ASTM A312

ASTM A312

ASTM A312

ASTM A312

ASTM A312

ASTM A312

ASTM A312

ASTM A790

ASTM A790

ASTM A790

ASTM A790

ASTM B677

ASTM B464

ASTM B165

ASTM B167

ASTM B444

ASTM B407

ASTM B407

ASTM B423

ASTM B622

ASTM B622

ASTM B861

Manfacturing
Specification

0.08

.04-.10

0.035

0.08

0.08

.04-.10

0.035

0.035

0.08

.04-.10

0.08

.04-.10

0.02

0.03

0.04

0.03

0.05

0.02

0.07

0.3

0.15

0.1

0.1

.05-.10 G

0.05

0.015

0.01

0.08

Carbon Max.

2

2

2

2

2

2

2

2

2

2

2

2

1

2

1.5

1.2

1

2

2

2

1

0.5

1.5

1.5

1

0.5

1

Manganese
Max.

0.045

0.045

0.045

0.045

0.045

0.045

0.045

0.045

0.045

0.045

0.045

0.045

0.03

0.03

0.04

0.035

0.03

0.045

0.045

0.015

0.02

0.04

Phosphorous
Max.

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.01

0.02

0.03

0.02

0.01

0.035

0.035

0.024

0.015

0.015

0.015

0.015

0.03

0.02

0.03

SulphurMax.

1

1

1

1

1

1

1

1

1

1

1

1

0.8

1

1

0.8

1

1

1

0.5

0.5

0.5

1

1

0.5

0.08

0.08

Silicon Max.

8.00-11.00

8.00-11.00

8.00-13.00

19.00-22.00

11.00-14.00 A

11.00-14.00 A

10.00-14.00

11.00-15.00

9.00-12.00

9.00-12.00

9.00-13.00

9.00-13.00

17.50-18.50

4.50-6.50

4.50-6.50

6.00-8.00

6.00-8.00

23.00-28.00

32.00-38.00

63.00 MIN

72.00 MIN

58.00 MIN

30.00-35.00

30.00-35.00

38.00-46.00

REMAINDER

REMAINDER

Nickel

18.00-20.00

18.00-20.00

18.00-20.00

24.00-26.00

16.00-18.00

16.00-18.00

16.00-18.00

18.00-20.00

17.00-19.00

17.00-19.00

17.00-19.00

17.00-19.00

19.50-20.50

21.00-23.00

24.00-27.00

24.00-26.00

24.00-26.00

19.00-23.00

19.00-21.00

14.00-17.00

20.00-23.00

19.00-23.00

19.00-23.00

19.50-23.50

20.00-22.50

14.50-16.50

Chromium

0.75

2.00-3.00

2.00-3.00

2.00-3.00

3.00-4.00

6.00-6.50

2.50-3.50

2.90-3.90

3.00-5.00

3.00-4.00

4.00-5.00

2.00-3.00

8.00-10.00

2.50-3.50

12.50-14.50

15.00-17.00

Molybdenum
Max.

A. For welded TP316, TP316H the Nickel range shall be 10.00-14.00%

B. The Titanium content shall be not less than five times the Carbon content and not more than 0.70%

C. The Titanium content shall be not less than four times the Carbon content and not more than 0.60%

D. The Columbium content shall be not less than ten times the Carbon content and not more than 1.00%

E. The Columbium content shall be not less than eight times the Carbon content and not more than 1.00%

G. Alloy N08811 is 0.06-.10%

304

304H

304L

310S

316

316H

316L

317L

321

321H

347

347H

6% Moly

DUPLEX

SUPER DUPLEX

SUPER DUPLEX

SUPER DUPLEX

904L

ALLOY 20

ALLOY 400

ALLOY 600

ALLOY 625

ALLOY 800

ALLOY 800H/HT

ALLOY 825

ALLOY C22

ALLOY C276

TITANIUM

Grade

.18-.22

.08-.20

.10-.25

.24-.32

.20-.30

.03 MAX

Nitrogen

D

E

E

3.15-4.15

Columbium 
plus 

Tantalum

REMAINDER

REMAINDER

2.50 MAX

6.00-10.00

5.00 MAX

39.50 MIN

39.50 MIN

22.00 MIN

2.00-6.00

4.00-7.00

.30 MAX

Iron

.40 MAX

.15-.60

.15-.60 J

.20 MAX

Aluminium

W.50-1.00 +L

W2.50-3.50

W3.00-4.50

K

Others

1.00 MAX

2.50 MAX

2.50 MAX

Cobalt

.35 MAX

.35 MAX

Vanadium

75(515)

75(515)

70(485)

75(515)

75(515)

75(515)

70(485)

75(515)

75(515)*

75(515)*

75(515)

75(515)

98(675)#

90(620)

110(760)

116(800)

109 (750)

71(490)

80(551)

H

H

H

H

H

H

100(690)

100(690)

50 (345)

Tensile Strength
MIN. ksi
(MPa)

30(205)

30(205)

25(170)

30(205)

30(205)

30(205)

25(170)

30(205)

30(205)*

30(205)*

30(205)

30(205)

45(310)#

65(450)

80(550)

80(550)

80(550)

31(215)

35(241)

H

H

H

H

H

H

45(310)

41(283)

40-65 (275-450)

Yield Strength
MIN. ksi
(MPa)

35

35

35

35

35

35

35

35

35

35

35

35

35

25

15

15

25

35

30

H

H

H

H

H

H

45

40

20

Elongation 2” 
(50mm) long 

% min.

H. See ASTM specifications. Results depend on conditions

J. Alloy N08811 : Al + Ti = 0.85-1.20%

K. Hydrogen 0.015% MAX. Oxygen .25% MAX

L. 40 min by formula %CR + 3.3 x %Mo + 16 x %N

*Seamless greater than 3/8 inch -Tensile 70 (485) Yield 25 (170)

# 5mm and greater

NOTE: For precise details, including tolerances and residual elements, see ASTM specifications.

.50-1.00

1.50-2.50

.50 MAX

.50-1.00

1.00-2.00

3.00-4.00

28.00-34.00

.50 MAX

.75 MAX

.75 MAX

1.5-3.00 MAX

Copper

B

C

.40 MAX

.15-.60

.15-.60 J

.60-1.20

REMAINDER

Titanium
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45681012141618202224262830323436

0.405

0.54

0.675

0.84

1.05

1.315

1.66

1.9

2.375

2.875

3.544.5

5.563

6.625

8.625

10.75

12.75

141618202224262830323436

---

0.065
0.55
0.065
0.7

0.065
0.89
0.065
1.13
0.065
1.31
0.065
1.64
0.083
2.53
0.083
3.09
0.083
3.55
0.083
4.00
0.109
6.49
0.109
7.75
0.109
10.13
0.134
15.49
0.156
21.4
0.156
23.53
0.165
28.46
0.165
32.06
0.188
40.58
0.188
44.68
0.218
56.48

--

0.25
81.02

---

0.049
0.19
0.065
0.34
0.065
0.43
0.083
0.68
0.083
0.88
0.109
1.43
0.109
1.85
0.109
2.13
0.109
2.69
0.12
3.6
0.12
4.42
0.12
5.07
0.12
5.72
0.134
7.93
0.134
9.48
0.148
13.67
0.165
19.02
0.18
24.65
0.188
28.28
0.188
32.39
0.188
36.48
0.218
46.98
0.218
51.72
0.25
64.68

--

0.312
100.91

---

------------------

0.25
36.71
0.25
42.05
0.25
47.39
0.25
52.73
0.25
58.07
0.25
63.41
0.312
85.6
0.312
92.26
0.312
98.93
0.312
105.59
0.312
112.25
0.312
118.92

---------------

0.25
22.36
0.25
28.04
0.25
33.38
0.312
45.61
0.312
52.27
0.312
58.94
0.375
78.6
0.375
86.61
0.375
94.62
0.5

136.17
0.5

146.85
0.5

157.53
0.5

168.21
0.5

178.89
0.5

189.57

---------------

0.277
24.7
0.307
34.24
0.33
43.77
0.375
54.57
0.375
62.58
0.438
82.15
0.5

104.13
0.5

114.81
0.562
140.68

-

0.625
182.73
0.625
196.08
0.625
209.43
0.625
222.78
0.625
236.13

0.068
0.24
0.088
0.43
0.091
0.58
0.109
0.87
0.113
1.15
0.133
1.71
0.14
2.3

0.145
2.77
0.154
3.72
0.203
5.91
0.216
7.73
0.226
9.29
0.237
11.01
0.258
14.91
0.28
19.35
0.322
29.12
0.365
41.29
0.375
50.55

------------

0.068
0.24
0.088
0.42
0.091
0.57
0.109
0.85
0.113
1.13
0.133
1.68
0.14
2.27
0.145
2.72
0.154
3.65
0.203
5.79
0.216
7.58
0.226
9.11
0.237
10.79
0.258
14.62
0.28
18.97
0.322
28.55
0.365
40.48
0.375
49.56
0.375
54.57
0.375
62.58
0.375
70.59
0.375
78.6
0.375
86.61
0.375
94.62
0.375
102.63
0.375
110.64
0.375
118.65
0.375
126.66
0.375
134.67
0.375
142.68

0.068
0.24
0.088
0.42
0.091
0.57
0.109
0.85
0.113
1.13
0.133
1.68
0.14
2.27
0.145
2.72
0.154
3.65
0.203
5.79
0.216
7.58
0.226
9.11
0.237
10.79
0.258
14.62
0.28
18.97
0.322
28.55
0.365
40.48
0.406
53.52
0.438
63.44

0.5
82.77
0.562
104.67
0.594
123.11

-

0.688
171.29

---

0.688
230.08
0.688
244.77

0.75
282.35

---------------

0.406
35.65

0.5
54.74
0.562
73.15
0.594
85.05
0.656
107.5
0.75

138.17
0.812
166.4
0.875
197.41
0.969
238.35

------

0.095
0.32
0.119
0.55
0.126
0.75
0.147
1.11
0.154

1.5
0.179
2.21
0.191
3.06
0.2
3.7

0.218
5.12
0.276
7.81
0.3

10.46
0.318
12.76
0.337
15.28
0.375
21.2
0.432
29.14

0.5
44.26

0.5
55.83

0.5
66.73

------------

0.095
0.31
0.119
0.54
0.126
0.74
0.147
1.09
0.154
1.47
0.179
2.17
0.191
3.00
0.2
3.63
0.218
5.02
0.276
7.66
0.3

10.25
0.318
12.5

0.337
14.98
0.375
20.78
0.432
28.57

0.5
43.39

0.5
54.74

0.5
65.42

0.5
72.09

0.5
82.77

0.5
93.45

0.5
104.13

0.5
114.81

0.5
278.38

0.5
136.17

0.5
146.85

0.5
157.53

0.5
168.21

0.5
178.89

0.5
189.57

0.095
0.31
0.119
0.54
0.126
0.74
0.147
1.09
0.154
1.47
0.179
2.17
0.191
3.00
0.2
3.63
0.218
5.02
0.276
7.66
0.3

10.25
0.318
12.5
0.337
14.98
0.375
20.78
0.432
28.57
0.5

43.39
0.594
64.43
0.688
88.63
0.75

106.13
0.844

136.61
0.938

170.92
1.031

208.87
1.125

250.81
1.219

296.58
------

---------------

0.594
50.95
0.719
77.03
0.844
107.32
0.938
130.85
1.031
164.82
1.156
207.96
1.281
256.1
1.375
302.88
1.531
367.39

------

------------

0.438
19.00

0.5
27.04
0.562
36.39
0.719
60.71
0.844
89.29

1
125.49
1.094

150.79
1.219

192.43
1.375

244.14
1.5

296.37
1.625

353.61
1.812

429.39
------

---------------

0.812
67.76

1
104.13
1.125
139.67
1.25

170.21
1.438
223.64
1.562
274.22
1.75

341.09
1.875
403

2.062
483.12

------

---

0.188
1.31
0.219
1.94
0.25
2.84
0.25
3.76
0.281
4.86
0.344
7.46
0.375
10.01
0.438
14.32

-

0.531
22.51
0.625
32.96
0.719
45.35
0.906
74.69
1.125
115.64
1.312
160.27
1.406
189.11
1.594
245.25
1.781
308.5
1.969
379.17
2.125
451.06
2.344
542.13

------

---

0.294
1.71
0.308
2.44
0.358
3.66
0.382
5.21
0.4
6.41
0.436
9.03
0.552
13.69
0.6

18.58
-

0.674
27.54
0.75
38.55
0.864
53.16
0.875
72.42

1
104.13

1
125.49

------------
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