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Issued 1946-01
Revised 1976-07

Superseding J470b

WROUGHT NICKEL AND NICKEL-RELATED ALLOYS

Foreword—This Reaffirmed Document has been changed only to reflect the new SAE Technical Standards Board
Format.

1. Scope—This Report presents general information on over 50 alloys in which nickel either predominates or is a
significant alloying element.  It covers primarily wrought materials, and is not necessarily all inclusive.  Values
given are in most cases average or nominal, and if more precise values are required the producer(s) should be
contacted.  This report does not cover the so-called "superalloys," or the iron base stainless steels.  Refer to
SAE J467, Special Purpose Alloys, and SAE J405, Chemical Compositions of SAE Wrought Stainless Steels,
respectively, for data on these alloys.

2. References

2.1 Applicable Publications—The following publications form a part of the specification to the extent specified
herein.  Unless otherwise indicated the lastest revision of SAE publications shall apply.

2.1.1 SAE PUBLICATIONS—Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

SAE J467—Special Purpose Alloys
SAE J405—Chemical Compositions of SAE Wrought Stainless Steels
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TABLE 2—NOMINAL CHEMICAL COMPOSITIONS

Key (1)

     No.

1. See Key Number in each table for complete information on each alloy.

Percent by Weight

Ni (2)

2. Includes a small amount of cobalt which is counted as nickel.

Cu Cr Fe Mn Si C Other

     1A 99.4 0.1 — 0.15 0.18 0.18 0.05 0.005 S
     1B 93.7 0.13 — 0.35 0.3 0.5 0.17 4.4 Al, 0.005 S, 0.63 Ti
     1C 99.98 <0.001 <0.001 0.003 <0.001 <0.001 0.01 <0.001 S, Ti, Co, Mg
     2A 97.5 — — — — — — 1.95 Be, 0.5 Ti
     3A 95 — — — 4 1 — —
     4A 94 — — 0.25 2.5 1.0 — 2.0 Al
     5A 67 30 — 1.4 1 0.25 0.15 0.012 S
     5B 66 29 — 1 0.75 0.25 0.15 0.005 S, 2.75 Al, 0.60 Ti
     5C 67 30 — 1.4 1 0.25 0.15 0.035 S
     5D 66.5 28 — 1 0.75 0.25 0.05 0.005 S, 3 Al, 0.25 Ti
     6A 43 55 — 0.25 0.5–1.0 — 0.05 —
     6B 23 77 — — — — — —
     6C 11 89 — — — — — —
     6D 6 93 — — — — — —
     6E 2.5 97.5 — — — — — —
     7A 20 60 — 20 — — — —
     8A 4 83 — — 1 — — —
     8B 4 86 — — 10 — — —
     9A 70 — — 29 1 0.05 0.05 —
     9B 50–51.5 — — 47.5–50 0.05 0.35 0.02 —
     9C 47–50 — — 50–53 0.5 0.40 0.05 —
     9D 46 — — 54 0.1 0.05 0.05 —
     9E 42 — — 58 0.1 0.05 0.05 —
     9F 36 — — 64 0.1 0.05 0.05 —
     9G 32.5 — — 67.5 0.7 0.3 0.1 —
     9H 30 — — 70 0.75 0.2 0.1 —
     10A 90 — 10 — — — — —
     10B 77 — 20 0.5 0.2–2 1.25–1.4 0.06–0.1 —
     10C 78 — 20 — — 1 — 1 Cb
     10D 74 2 20 — — 1 — 3 Al
     10E 72 — 20 — 5 1 — 3 Al
     10F 70 — 30 — — — — —
     10G 51 — 48 — — — 0.5 0.35 Ti
     11A 76 0.5 15.5 9 1 0.5 0.15 —
     11B 73 0.5 15.5 8 1 0.5 0.08 0.7 Al, 2.5 Ti, 0.9 Ca + Ta
     11C 68 — 21.5 5 0.5 0.5 0.1 0.4 Al, 0.4 Ti, 1.0 Co, 9.0 Mo
     11D 60.5 1 23 13 1 0.5 0.1 1.3 Al
     11E 60 — 16 23 — 1.0 — —
     11F 42 2.25 21.5 — 1 — 0.05 0.2 Al, 0.9 Ti, 3.0 Mo
     11G 36 — 20 42 — 2 — —
     11H 35 — 19 45 — 1.25 — —
     11I 32.5 0.75 21 — 1.5 1 0.1 0.4 Al, 0.45 Ti
     11J 35 — 21 42 — 2 — 1.0 Cb
     12A 38 0.50 max 0.20 max 41 0.20 max 0.20 max 0.03 0.8 Al, 1.6 Ti, 1.5 Co, 3 Cb, 

(0.008 B)
     12B 29 — — 54 — — — 17 Co
     13A 65 — — 5.5 1 max 1 max 0.05 max 28 Mo
     13B 69 — — 2–5 max 1 max 0.1 max 0.02 max 28 Mo
     14A 64 — 16 3 max 1 max 0.08 max 0.015 max 16 Mo, 0.7 Ti
     14B 57 — 16 6 1 max 1 max 0.08 max 16 Mo, 4 W
     14C 57 — 16 6 1 max 0.05 max 0.02 max 16 Mo, 4 W
     14D 45 — 22 18 1 max 1 max 0.10 9 Mo, 1 Co, 0.8 W
     14E 45 — 25 20 2 max 1.25 0.08 max 3 Mo, 3 W, 3 Co
     14F 43 2 22 20 2 max 1 max 0.05 max 7 Mo, 1 W, 2 Cb + Ta
     14G 35 3.5 20 37 2 max 1 max 0.06 max 2.5 Mo, 1 Cb + Ta
     15A 18 72 — — 0.25 — — 10 Zn
     15B 18 55 — — 0.25 — — 27 Zn
     15C 18 57 — — 0.25 — — 28 Zn
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TABLE 3—AVERAGE PHYSICAL CONSTANTS(1)
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TABLE 3—AVERAGE PHYSICAL CONSTANTS(1) (CONTINUED)
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TABLE 3—AVERAGE PHYSICAL CONSTANTS(1) (CONTINUED)
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TABLE 4—RANGE OF MECHANICAL PROPERTIES(1)

Key
No.

Available

Forms(2)

Yield
Strength

0.2%
Offset
106Pa

(103psi)

Tensile
Strength

106Pa
(103psi)

Elongation
in 50 mm

(2 in)
%

Reduction
of Area

%

Hardness Modulus
of

Elasticity
109Pa

(106psi)

Endurance
Limit

108Cycles
106Pa

(103psi)

Impact
at R.T.

Brinell
3000 kg Rockwell

Standard
Izod

J
(ft–lb)

Standard
Charpy

J
(ft–lb)

(3)(3)

→→ X6.9 X6.9 — — — — X6.9 X6.9 X1.356 X1.356

1A A,B,C,D,E,F,G 103–1070 415–1140 50-2 75-50 90–230 B40–100 207 160–250 163 301–264

(15–155) (60–165) (30) (23–36) (120) (222-195)

1B A,C,E 207–1030 620–1030 50-2 65-15 140–380 B75–C46 207 360–407 163-34 325-49

(30–150) (90–150) (30) (52–59) (120-25) (240-36)

1C A,C,D,E,F 110–620 345–655 50-4 — 80–210 B35–95 207 — — —

(16–90) (50–95) — (30) — — —

2A D,E 310–1588 724–1863 40-2 — — B70–C51 186–207 655–966 — 149-81

(45–230) (105–270) — — (27–30) (95–140) — (110-60)

3A C,E — — — — — — — — — —

— — — — — — — — — —

4A A,C,E 193 587–1173 45 — — — — — — —

(28) (85–170) — — — — — — —

5A A,B,C,D,E,F,G 172–1104 483–1173 50-2 75-50 110–250 B60–C23 179.4 207–345 163-102 298-203

(25–160) (70–170) (26.0) (30–50) (120-75) (220-150)

5B A,B,C,D,E,F 276–1207 620–1380 45-2 70-25 140–320 B75–C40 179.4 283–407 163-35 230-57

(40–175) (90–200) (26.0) (41–59) (120-26) (170-42)

5C A,C 172–897 483–966 50-4 70-50 110–230 B60–100 179.4 193–283 163-130 266-190

(25–130) (70–140) — (26.0) (28–41) (120-96) (196-140)

5D A,C,D,E,F 255–648 586–973 47-25 — 135–255 B74-C25 179.4 — — —

(37–94) (85–141) (26.0) — — —

6A A,B,C,E 207–828 414–931 45-0.5 70-25 — B50–93 — — — —

(30–120) (60–135) — — — — —

6B A,B,C,E 138–483 276–552 55-2 75-50 — B50–85 — — — —

(20–70) (40–80) — — — — —

6C A,B,C,E 138–483 276–552 55-2 75-50 — B50–85 — — — —

(20–70) (40–80) — — — — —

6D A,B,C,E 138–483 276–552 55-2 75-50 — B50–85 — — — —

(20–70) (40–80) — — — — —

6E A,B,C,E 138–483 276–552 55-2 75-50 — B50–85 — — — —

(20–70) (40–80) — — — — —

7A C,E — — — — — — — — — —

— — — — — — — — — —
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8A C — 276–621 15–30 — — — — — — —

(25–40) (40–90) — — — — — — —

8B E — 345–690 15–30 — — — — — — —

(25–40) (50–100) — — — — — — —

9A A,B,C,E 241–965 483–1035 35-0.5 60-30 — B58–93 — — — —

(35–140) (70–150) — — — — —

9B A,B,C,D,E 241–965 483–1035 35-0.5 60-30 — B58–100 165 — — —

(35–140) (70–150) — (24) — — —

9C A,B,C,D,E 241–965 483–1035 35-0.5 60-30 — B58–100 165 — — —

(35–140) (70–150) — (24) — — —

9D A,C,E 207–965 552–1035 35-0.5 70-40 — B58–93 — — — —

(30–140) (80–150) — — — — —

9E A,B,C,D,E 241–965 483–1035 35-0.5 65-30 — B58–93 145 — — —

(35–140) (70–150) — (21) — — —

9F A,B,C,D,E 241–965 483–1035 40-0.5 65-30 — B58–98 141 — — —

(35–140) (70–150) — (20.5) — — —

9G E 276 483 35 — — B75 Ann. 152 — — —

(40) (70) — — (22) — — —

9H E 276 483 35 — — B75 Ann. 152 — — —

(40) (70) — — (22) — — —

10A C — 655–1138 — — — — — — — —

— (95–165) — — — — — — — —

10B A,B,C,D,E,F,G 345–1311 690–1380 35-0.5 70-40 150–320 B85–C30 214 — — —

(50–190) (100–200) (31) — — —

10C A,C,E 345–1311 690–1380 35-0.5 70-40 150–320 B80–85 214 — — —

(50–190) (100–200) (31) — — —

10D A,C,E 517–655 966–1104 35-15 — — — — — — —

(75–95) (140–160) — — — — — — —

10E A,C,E 517–655 966–1104 35-15 — — — — — — —

(75–95) (140–160) — — — — — — —

10F A,C,E 414–586 828–1035 30-10 — — — 166 — — —

(60–85) (120–150) — — — (24) — — —

Key
No.

Available

Forms(2)

Yield
Strength

0.2%
Offset
106Pa

(103psi)

Tensile
Strength

106Pa
(103psi)

Elongation
in 50 mm

(2 in)
%

Reduction
of Area

%

Hardness Modulus
of

Elasticity
109Pa

(106psi)

Endurance
Limit

108Cycles
106Pa

(103psi)

Impact
at R.T.

Brinell
3000 kg Rockwell

Standard
Izod

J
(ft–lb)

Standard
Charpy

J
(ft–lb)

(3)(3)

→→ X6.9 X6.9 — — — — X6.9 X6.9 X1.356 X1.356
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10G A,D,G 497 1035 19 25 — — — — — —

(72) (150) — — — — — —

11A A,B,C,D,E,F,G 172–1207 552–1276 50-2 70-40 120–190 B65–C30 214 283–414 163-95 312-205

(25–175) (80–185) (31) (41–60) (120-70) (230-151)

11B A,B,C,D,E,F,G 345–1656 759–1897 45-2 60-30 200–500 B93–C47 214 310–448 54 —

(50–240) (110–275) (31) (45–65) (40) —

11C A,B,C,D,E,F 290–759 724–1104 65-30 — 110–240 — 207 — — —

(42–110) (105–160) — — (30) — — —

11D A,B,C,D,E,F 193–345 586–759 58-45 — 115–160 — 206 — — —

(28–50) (85–110) — — (29.9) — — —

11E A,C,E 311–1346 656–1380 40-20 50-20 83 B85–C30 214 — — —

(45–195) (95–200) (31) — — —

11F A,B,C,D,E,F 241–448 586–724 50-30 — 120–180 — 193 — — —

(35–65) (85–105) — — (28.0) — — —

11G A,C,E 207–1000 483–1035 35-0.5 — — B80 — — — —

(30–145) (70–150) — — — — — —

11H A,C,D,E 290 586 45 65 — B75-85 197 — — >325

(42) (85) — (28.5) — — (>240)

11I A,B,C,D,E,F 241–862 517–1035 60-10 — 120–130 — 197 — — —

(35–125) (75–150) — — (28.5) — — —

11J A,C,E 207–1000 483–1035 35-0.5 — — B80 — — — —

(30–145) (70–150) — — — — — —

12A A,C,D,E,F 362–1242 652–1476 52-13 — — — 152 — — —

(52.5–180) (94.5–214) — — — (22) — — —

12B A,C,D,E 276–966 517–1035 30-0.5 — — B82-100 — — — —

(40–140) (75–150) — — — — — —

13A A,B,C,D,E,F 462 925 51 — — B96 215 — 81 —

(67) (134) — — (31.1) — (60) —

13B A,B,C,D,E,F 504 987 51 — — — 217 — — 240

(73) (143) — — — (31.4) — — (177)

14A A,B,C,D,E,F 414 766 52 — — B90 212 — — —

(60) (111) — — (30.8) — — —

Key
No.

Available

Forms(2)

Yield
Strength

0.2%
Offset
106Pa

(103psi)

Tensile
Strength

106Pa
(103psi)

Elongation
in 50 mm

(2 in)
%

Reduction
of Area

%

Hardness Modulus
of

Elasticity
109Pa

(106psi)

Endurance
Limit

108Cycles
106Pa

(103psi)

Impact
at R.T.

Brinell
3000 kg Rockwell

Standard
Izod

J
(ft–lb)

Standard
Charpy

J
(ft–lb)

(3)(3)

→→ X6.9 X6.9 — — — — X6.9 X6.9 X1.356 X1.356
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