Precipitation Hardening Martensitic

Allo Specificalion Carbon Manganese Silicon Chromium Mickel Molybdenum Phosphorous Sulfur Copper Iron Other
i P [Min-Max] [Min-Max] [Min-Max] [Min-Max] [Min-Max] [Min-Max] [Min-Max] [Min-Max] [Min-Max] [Min-Max]
144 AMS 5340 0.08 07 50-1.00 13.50-14.25 375475 200-275 0.02 0.025 3.00-350 Eal. +Eb- BN
Max.; Ta, .05 Max.
5 ASTMA ?f CB/MLu o7 07 1 14,00-15.50 450550 0.035 0.02 250-3.20 Eal. Chia, 'E‘f? Nz, .05
AMS 5346 0.05 0E 50-1.00 14.00-15.50 420500 0.025 0.025 2 E0-3.20 Bal. Chia, 'Eff? Ne. .05
AMS 5347 0.05 06 501,00 14.00-15.50 420500 0.025 0,025 2 E0-3.20 Bal Ch. '15"3&;:'(2' Ta, .05
AMS 5356 0.05 06 501,00 14.00-15.50 420500 0.025 0,025 2 E0-3.20 Bal Cb, .15-.30; Ta, .05 Max
AMS 5357 0.05 06 501,00 14.00-15.50 420500 0.025 0,025 2 E0-3.20 Eal Ebgrin: 30:AE 205
Max; Ta, .08 bax
AMS 5400 0.05 06 501,00 14.00-15.50 420500 0.025 0,025 2 E0-3.20 Eal Lb, 15- 30 M2, .05
bax: Ta, .05 bax.
7.4 |AETMA ?‘1” CBYu- o7 07 1 15 50-17.70 3604 50 0.035 0.03 2 503,20 Bal. Cb, .16~ 35: N2, .05 Max
CHTa, 15-40: Al 05
AMS 534215344 0.06 07 50-1.00 .50-16.7 360450 0.025 0.025 280-350 Bal. baxc; N2, .05 Max: Sn,
02 bda,
CHTa, 15-40: A1, 05
AMS 5343 0.06 07 50-1.00 15501670 360450 0.025 0.025 2 80-350 Bal. baxc; N2, .05 Max: Sn,

02 Pdax,; Ta, .05 Max

ChHTa, . 15-.40; Al, .05
AbAS 5355 006 07 .50-1.00 15.50-16.70 AE0-4.60 0.025 0,025 2.80-3.50 Bal. Pdax.; M2, 05 kax; Sn,

02 Max.; Ta, .05 Max

PAIL-5-81597 1C-17-4 0.og 1 1 15.50-17.50 3.00-5.00 0.04 0.04 3.0-5.0 Bal. CHTa. .45 kax
AM 355 AMS 5368 08-T5 40-1710 075 WS0-550 | 350-4.50 2.00-2.60 0.04 0.03 Bal. s e b
Austenitic Stainless Steelic
Allo Specification Carbon Manganese Silicon Chromium Mickel Molybdenum Phosphorous Sulfur Copper Iron Other
¥ P [Min-Max] [Min-Max] [Min-Max] [Min-Max] [Min-Max] [Min-Max] [Min-Max] [Min-Max] [Min-Max] [Min-Max]
302 AbAS 5368 025 1:5 2 17.0-13.0 8.0-10.0 075 0.04 003 075 Bal.
MAIL-5-815511C 302 IR 3] 2 1 17.0-18.0 8.0-10.0 0.04 003 Bal.
ASTH A T43 CF20 nz 1:5 2 18.0-21.0 8.0-1.0 0.04 0.04 Bal.
303 AkAS 5341 06 2 2 18.0-21.0 30120 075 0.04 15-.35 075 Bal.
kAIL-S-815511C 303 a 06 15 2 18.0-21.0 90120 15 017 0.04 ns Bal. Se, .20-.35

FIL-S-818911C 303 b 016 15 2 18.0-21.0 9.0-12.0 0.40-.80 0.04 .20-.40 05 Bial.



304

304 L

304

303

i

ASTH A 743 CFIEF

ASTH & 743 CFIGF &

ASTM A 743744 CFR

A5TH & 351 CFRCFS
A

rAIL-S-815911C 304

ASTH & 743744 CF3
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CFRCF3A

AhAS BITNEITT
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DIk 14826
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ASTH A 351CHID

ASTR & 351 CH20

ASTM A 35THKZ0

ASTR A 35T HKA0

ArdS 5365

AbAS 53RE

MIL-5-818911C 210

ASTR & 743 CR20

ASTH A& 237 HE

ASTH A& 287 HL

016

016

n.0s

n.os

n.os

0.0z

0oz

0.05

0.0

04- .10

.20-.40

030-.050

.20-50

0.04-0.10

0.04-0.20

.25-35

.35-.45

0-13

014

0.25

0z

.20-E60

.20-E0

15

15

15

15

15

15

10-2.0

10-2.0

15

15

15

15

15

0.75-1580

100-2.50

175

175

.50-150

.A0-150

15

18.0-21.0

18.0-21.0

18.0-21.0

18.0-21.0

18.0-20.0

17.0-21.0

17.0-21.0

18.0-21.0

18.0-21.0

18.0-21.0

18.0-23.0

210-23.0

24.0-28.0

22.0-26.0

22.0-26.0

230-27.0

23.0-27.0

23.0-26.0

23.0-26.0

24.0-26.0

23.0-27.0

24.0-28.0

28.0-32.0

9.0-12.0

3.0-12.0

8.0-11.0

8.0-11.0

2.0-12.0

8.0-12.0

2.0-12.0

8.0-1.0

2.0-11.0

8.0-1.0

8.0-12.0

9.0-1.0

n.0-14.0

12.0-15.0

12.0-15.0

19.0-22.0

19.0-22.0

19.0-22.0

19.0-22.0

19.0-22.0

19.0-22.0

18.0-22.0

18.0-22.0

15

40-.30

04a

0a

075

0a

0&

04

0&

04a

0&

05

0a

0&

075

0.75

04

0&

0.7

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

n.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

.20-.40

0.04

0.04

0.03

0.04

0.04

0.04

0.0z

0.04

0.04

0.03

0.04

0.04

0.04

0.04

0.04

0.04

0.03

0.0z

0.04

0.04

0.04

075

0&

075

075

Eal.

Eal.

Eal.

Eal.

Eal.

Bal.

Eal.

Bal.

Eal.

Eal.

Eal.

Eal.

Eal.

Eal.

Bal.

Eal.

Bal.

Eal.

Eal.

Eal.

Eal.

Eal.

Eal.

Se, 0.20-0.35



ASTR & 351 CK20

an ASTH A 297 HK

2 ASTM & 743 CE3D

ASTM A 297 HE

K - AhdAS 5360

a5 5361

MIL-5-815911C 316

ASTM A 351

ASTM 743744 CFEM

F-745

ASTH A 351

AleL CRAMICF3MA

ASTH A F4H744
CF2ht

15058321

ASTR & 351743

SELH CFamN

JEN ASTH A 351 CF 10k

77 ASTM A 30VF4744
CEam
327 ASTM A 297 HD
330 ASTH A 297 HT
ASTH A 351HT20
x| ASTM A 297 HU
324 ASTR A 297 Hw
335 ASTR A& 297 Hx
27 ASTH A T4HT44

CFeC

04-.20

.20-50

03

.20-50

015

15-25

n.0s

nos

nos

0.0&8

0.0z

noz

noz

0.0z

.04-10

nos

0s

35-75

.25-35

35-75

35-75

.35-75

n.0s

15

15

15

15

15

15

15

15

15

15

15

175

075

25

25

245

24

25

23.0-27.0

19.0-23.0

26.0-30.0

26.0-20.0

16.0-18.0

17.0-20.0

16.0-18.0

18.0-21.0

18.0-21.0

17.0-13.0

17.0-21.0

17.0-21.0

17.0-13.0

17.0-21.0

18.0-21.0

18.0-21.0

26.0-20.0

15.0-13.0

13.0-17.0

17.0-21.0

10.0-14.0

15.0-13.0

18.0-21.0

13.0-22.0

23.0-27.0

2.0-11.0

2.0-11.0

12.0-14.0

12.0-15.0

10.0-14.0

4.0-12.0

3.0-120

1.0-14.0

9.0-13.0

4.0-12.0

13.0-15.0

9.0-13.0

9.0-12.0

4.0-12.0

4.0-7.0

330-37.0

3a0-37.0

IF.0-1.0

58.0-62.0

E4.0-68.0

9.0-12.0

05

05

05

150-2.25

175-250

2.0-3.0

2.0-30

2.0-3.0

20-3.0

2.0-3.0

2.0-30

2.25-3.0

20-3.0

2.0-3.0

3.0-4.0

05

05

05

05

05

05

n.04

0.04

0.04

0.04

n.04

0.04

0.04

0.04

0.04

0.045

0.04

0.04

0.025

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

n.04

075

075

04

Eal.

Bal.

Bal.

Bal.

Eal.

BEal.

Bal.

Bal.

Bal.

Eal.

Bal.

Bal.

Bal.

Eal.

Bal.

Bal.

Bal.

Eal.

Bal.

Bal.

Bal.

BEal.

Bal.

12 0.90 haz

M2, 10-20

CHiTa, 8xC-10



ASTh A 351CFBC 0.08
M5 5362 01z
AbAS 5364 nos
MIL-5-8E7A CL I nos
MIL-S-215311C 247 nos
iz ASTM A 297 HI .20-50
ASTMM A 297 HF .35-75

AST A 351 CT 16C .05-15

AST A 3BTF4AT44

e 0.07
oo o0
ASTH A 743 CHIM 0.03
ASTH 4 351 CFIOMC 01
M BEHE5E 0.1
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e STl 0%
veo s O
Asaye | ASTHETHEES 28
254 50 35??4g?ﬁ:?TcE3T»1CuN g
Alloy Specification [hl-i;?]r-?\:lj:x]
BogiEg | *elMoTAD 0L
ASTM 4 830395 1B o4
CO4MCLN
A5TM 4830 1C e

CO3MCuk

15150

15

4.00-6.00

7.00-3.00

Austenitic Ferritic (Duplex) Stainless Steels

Sulfur
[Min-Max]

Manganese
[Min-Max]

1

15

15

25

50-150

15

250-2.50

15

2.3-30

7.00-3.00

Silicon

[Min-Max]

1

11

18.0-21.0

13.00-13.50

18.00-21.00

18.0-21.0

17.0-13.5

26.0-20.0

24-28

19.0-21.0

19.0-22.0

18.0-20.0

20.0-22.0

15.0-18.0

17.0-13.0

13.0-22.0

20.5-235

16.0-18.0

20.0-22.0

19.5-20.5

Chromium
[Min-Max]

245-265

245-265

240-267

30120

10.00-14.00

3.00-12.00

9.0-12.0

9.0-12.0

14.0-12.0

3337

31.0-34.0

27.5-30.5

22.0-25.0

23.0-27.0

13.0-16.0

10.5-125

27.5-30.5

N5-13.5

8.0-3.0

23.5-25.5

17.5-13.5

Mickel

[Min-Max]

4.75-6.00

4.7-6.0

5E-EY

0.5

075

075

04&

04&

2.0-30

25-30

4555

175-2.25

2030

150-3.00

£.0-7.0

£.0-7.0

[Min-Max]

175-2.25

17-23

729-38

0.04

0.04

0.04

0.0z

0.04

0.05

0.045

Molybdenum Phosphorous
[Min-Max]

0.04

0.04

0.0z

004

003

003

00s

0oz

004

004

0oz

0.04

003

003

0.04

0ma

003

003

0.

0.m

0.04

0.04

003

0.75

0.75

3.0-4.0

15-2.0

3.0-350

075

0.50-1.00

Copper
[Min-Max]
275-325

27-33

140-130

Bal.

Bal.

Bal.

Bal.

Bal.

Bal.

Bal.

Bal.

Bal.

Bal.

Bal.

Bal.

Bal.

Bal.

Bal.

Bal.

Bal.

Bal.

Iron
[Min-Max]

Bal.

Bal.

ChiTa, 8xC-10

ChTa, 10:C-15, Ta
0.05 Max

Ch, 8xC-1.0;

ChiTa, 10xC Min., -1.70

CeTa, 10:C-15

ChiTa, 50-150

Ch 10%c mim - 1.20
Pla

B..23-30

Chi'Ta, .10-.30; M2, .20-
A0, 10-30

Mz, 003-0.13

K2, 0.13-0.26

K2, 0.13-0.24

Other

M2, 0.90-0.25

M2, 0.22-0.33



ASTR A BIN35YI35
28 CESkMN

ASTR A BI0I95 34
CDERMN

ASTHR A 3300355 44
CD3kAM

ASTH A BI00395 54
CE3hAM

ASTH A BIMI95 BA
COEhtw Cuitd

2304 H2CrMiNZ3-4

2507 #2CrMikoh25-7-4

2205 #2CrMikohZ22-5-3

H2CrMikoCuwWh2E-7-

2100 4

Caszt 285  #2CrhikoCubZ5-6-3

Alloy Specification

ASTR 483014

DUPLE = CO4MOL

ASTM A 33335 1B
CD4rACLMN

ASTM A B301C
CO3MCUM

ASTR A BIN351395
28 CESkMN

ASTH A BI00395 34
CDERMN

ASTH A 3300395 44
CD3kAMN

ASTH A BI0I95 54
CE 3kt

ASTH A BI00I595 BA
COEhtw Cutd

2304 H2CrMiMZ3-4

2507 H2CrMikoh25-7-4

2205 H2CrMikoh22-5-3

n.os

0.0e

noz

noz

noz

0.0z

0.0z

0.0z

0.0z

0.0z

Carbon
[Min-Max]

0.04

0.04

ooz

n.os

0.0&

noz

0.0z

0.0z

0.0z

0.0z

0.0z

25

Manganese
[Min-Max]

1

25

15

07

Silicon
[Min-kMax]

1

11

15

225-255

240-270

210-235

240-260

240-260

215-245

24.0-26.0

210-23.0

24.0-26.0

24.0-26.0

Chromium
[Min-Max]

245-265

245-265

240-267

225-255

240-270

210-235

240-26.0

240-26.0

215-24.5

24.0-26.0

210-23.0

8.0-1.0

4.0-6.0

4565

E.0-3.0

E.5-3.5

3.00 - 550

E.0-80

45-EB5

E.0-80

5E5-75

Mickel

[Min-Max]

4.75-6.00

4.7-6.0

BE-EY

2.0-1.0

4.0-6.0

4565

E.0-83.0

E.5-8.5

3.00 - 5.50

E.0-80

45-E5

3.0-45

175-2.50

25-35

4.0-5.0

3.0-4.0

0&

3.00 - 4.50

250 - 350

3.00 - 4.00

2.70 - 4.00

[Min-Max]

175-2.25

17-23

729-38

3.0-45

175-2.50

25-35

4.0-5.0

3.0-4.0

0.&

3.00 - 4.50

250 - 350

0.035

0.035

0.035

0.035

0.035

Molybdenum Phosphorous
[Min-Max]

0.04

0.04

0.035

0.035

0.035

004

004

ooz

004

0.025

0015

0015

0015

0015

0015

Ferritic and Martensitic Stainless Steels

Sulfur
[Min-Max]

004

004

0oz

004

004

ooz

0.04

0.025

0015

0015

0015

0.5-10

.05-E0

05-10

10-25

Copper
[Min-Max]
275-3.25

27-33

140-130

0.5-10

.05-.E0

Bal.

Bal.

Bal.

Bal.

Bal.

Bal.

Bal.

Bal.

Bal.

Bal.

Iron
[Min-Max]

Bal.

Bal.

Bal.

Bal.

Bal.

Bal.

Bal.

Bal.

Bal.

Bal.

K2, 0.10-0.30

K2, 0.15-0.25

K2, 0.10-0.30

M2, 0.10-0.30

M2, 0.20-0.30,%/, 0.5-1.0

M2 .06 -.20

W2 .20 - .35

M2 .10 - .22

M2 .20 - .30; W 050 -
100

K2 .06 - .20

Other

K2, 0.10-0.25

M2, 0.22-0.33

M2, 0.10-0.30

N2, 0.15-0.25

M2, 0.10-0.30

M2, 0.90-0.30

M2, 0.20-0.30,%/, 0.5-1.0

h2 .06 -.20

h2 .20 - .35

M2 .10 - .22



H2CrMiboCuwWh25-7-

2100 4

Cast 265 %2CrMikoCub25-6-3

Alloy Specification

Mi &lloy B ApAS 5396
ASTR & 434 M12MY
AS5TH & 434 N7k
ASTH A 434 MNam
Mi &llow C

AbAS 5333

A5 5329

ASTH & 494
Cwi 12t

ASTM A 434 Cwiehd
ASTR A 494 Chwihg
ASTR A 434 Ci2hd
ASTR A 434 CR2MW
Ki sllaw D
Ki Alloy F UKS-M0E001
i Allow G IWS-MOB007
LIWS-KMOB030
Hi &llay = AM5 5390

Mi Allow 210 ASTH A 434 2100

i Alloy 213

i Allau
05

0.0z

0.0z

Carbon
[Min-Max]

012

012

n.o7

0oz

[N

015

ooy

noz2

0.0z

0.0z

012

0.05

0.05

0.0z

01

1

10-25

Manganese
[Min-Max]

1

A0-125

10-2.0

10-2.0

0v

Silicon
[Min-Max]

1

05

ns

05

ns

8.5-10.0

08

5.5-6.5

24.0-26.0

24.0-26.0

Chromium
[Min-Max]

1

15.50-17.50

16.50-17.50

15.5-17.5

17.0-20.0

15.0-17.5

22.0-245

20.0-225

215-23.0

210-235

28.0-315

20.5-23.0

E.0-80

55-75

3.00 - 4.00

2.70 - 4.00

Nickel Base

Nickel

[Min-Max]

Bal.

Bal.

Bal.

Bal.

Bal.

Bal.

Bal.

Bal.

Bal.

Bal.

Bal.

Bal.

44.0-47.0

Bal.

Bal.

Bal.

a5

Bal.

Bal.

Molybdenum

[Min-Max]

26.00-30.00

26.0-30.0

30.0-33.0

30.0-33.0

16.00-13.00

16.00-13.00

16.0-18.0

17.0-20.0

15.0-17.5

15.0-16.5

125-14.5

5.5-75

5.5-75

4.0-6.0

2.0-10.0

0.035

0.035

Tungsten
[Min-Max]

375525

375525

375525

TER

25-35

15-4.0

.20-1.00

0015

0015

Cobalt
[Min-Max]

2.5

2.4

2.4

15

25

25

50-2.50

05-10 Bal.

10-25 Bal.

Iron

[Min-Max) thice

F. .03 Max; 5 .03

Ll Max.: V. .20- 50

P..040 bax; 5, .030

e Mase; V. 20- 60

P, .040 kax.: S, .030
Pela,

P, .040 kdax; S, 030
Pl

P, .03 Max; 5, .03

ol Max.; V. . 20-60

P. .04 Max.; 5, .04

ATl Max.; V. . 20-60

P. .04 Max.; 5, .03

T8 eV, 2040 Max

P, .040 kax.; S, .030
ax

2 F. .03 Max.; 5, .03 Max

P, 020 Max.; 5, .020
15 Mae [Cu, Wb, W, W, Bi,
Snl TER

P, 025 Max; 5, .025

<k felac; W, .35 Max

2 Cu, 2.0-4.0

P, .04 bax.; 5, .03
Max; CHTa, 18-2.50

P, .04 bdax.; 5, .03
bax.; Cu, 15-2.5;
ChHTa, 18-25
F. .04 kax: 5, .02 Max;
Cu, 10-2.4: Cb, 0.30-

Eal.
18.0-210
13.0-17.0

150
P, .04 bax.: 5, .03
17.00-20000  Max; B, 010 Max.; Se.

0080 hdax
5 P, 03 Max.; 5, .03
Pelae; Cu, 1.25 b
125 S, .05 bax.; Cu, 125
Pla
125 S.075 kax.; Cu, 1.25

Pla

M2 .20 - .30; W 0.50 -
100

K2 .06 -.20

Liquidus

2450

2450

2450

2450

2450

2450

2410

2450

2450

2450

2450

2400

2400

2440



IME10 ASTH A 434 Cr'40 0.4 15 3 14.0-17.0 Bal. n P03 Max.; 5, .03 Max

Cu, .50 Max.; CHTa,

IM B11 0.4 15 2 14.0-17.0 Bal. il 100-3.00
Ch, 3.15-4.15; Cu, .30
IM 625 AhdS 5402 0.1 05 05 20.0-23.0 Bal. 8.0-10.0 1 5 Mane s &1L 90 baz; Ti,

A0 kdax; P, 03 ka5,
Cb3.15-4.50, F, 0.015

ASTM A 494 CWEME 005 1 1 20.0-23.10 Bl £.0-10.0 5 e
P, .02 Max: 5. .02
BOCr Bng T A 5&.” al.Cr-50 01 03 1 48,0520 Bl 1 Mas - &1, 25 Mas.: Ti,
: .5% ME-.;. i M2, .gu Iagax
T ax; o, .
BOCr 4ong | o THA 5&” BOLCr-40 01 03 1 58,0620 Bal. 1 ae.: Al, 25 Max.: Ti,
I SR FREA Y
Al B (3
INgs7 |ASTMASELSDERSD) 4 03 05 47.0:520 Bal, 1 S, 02 M AL, 25
: bode,; Ti, 50 belasc.; M2,
P. 03 ax.: 5, 03
IN 700 04-08 300-350 145155 48,0510 1.0-32.0 Max : Fe+Co, 3.0 Max.:
e E fan
IN 825 Antidna 0.05 1 1 195235 38.0-44.0 2535 Eal. Max. S .030 Max.. Cu
CLUSMCLE
150-350
P, .04 Max; S, 03 Ma;
N-155 AMS 5376 02 100-2.00 1 2000-2250  19.00-21.00 250-350 200-3.00 18.5-21.00 Ba.  CHTa .75126:N2 10 2480
20
hyam  MU-2UTCCLASS - - - 3 i R
IC 4750 0.05 06 0E 47.050.0 Bal. P.0.02:5, .02
Carbon and Low Alloy Steel
Alla Shscification Carbon Manganese Silicon Chromium Mickel Molybdenum Phosphorous Sulfur [i6it Other Litidiis
¥ P [Min-Max] [Min-Max] [Min-Max] [Min-Max) [Min-Max] [Min-Max) [Min-Max] [Min-Max) q
020 MLS-SESICI:0 09525 30-60 20-1.00 0.04 0.04 Bal
Cu= .30 Ma; W= .03
ASTM A 216 WO 025 12 06 iy iy 20 0.04 01,045 Bal Max. Tetal Cher 100 2770
Ila
ASTM 4 352 LCC 025 12 06 5O 50 20 0.04 0.045 Eal W 03 Max" 2770
Cu= .30 Mas.; W= .03
025 ASTM A 216 WCE 03 1 0E 5O 50 20 0.04 0.045 Eal Max, Total Cther 1.00 2770
Ila
ASTM & 352 LCE 03 1 0E 50 50 ity 0.04 0.045 Bal et m:z M3 2770
1030 M”-'S'E?D“;E"Eﬁm IZl 25 35 70-1.00 20-1.00 0.04 0.04 Bal
1040 M”-'S'E?D“;DE"'EEm T a5 a5 70-1.00 20-1.00 0.04 0.04 Bal
gy MALSZWEEEING e 70-1.00 20-1.00 0.04 0.04 Eal

1050

2812 m00 0 ASTM A 352 LC4 015 50- .20 0E 4.00-5.00 0.04 0.045 Bal.



4020 ASTR & 352 LC2

ASTH 487 GR1

A020 0D ASTR & 217 W1

AMa 0D, ASTM A 217 WS

MmardoD. AST & 217 WEE

4130 AbAS 5336

FIL-5-22141B |C 4130

4140 AdS 5338

FIL-5-22141B |C 4140

4330 AMS 5323
hAIL-5-2241BIC
4335 MOD. 4335
4340 AMS 5330

rAIL-S-221418 [T 4340

4620 PAIL-S-22141B | 4620

E150 MIL-5-221418 |C E150

8515 AhAS 5333

EDE20 MIL-S5-221B1C 8620

8630 AhAS 5334

FIL-5-221418 T 3630

8635 MOD.  MIL-5-22141E IC 8635

ge40 FIL-5-221418 T 3540

rIL-5-2241B 1C

52100 52100

BSTh A 732 154

0.25

03

025

.05- .13

05-.20

.25- .35

.35- .45

.28-36

.30-38

.38-46

36-.44

1B-25

45- .55

8- 25

.25- .35

.25-.35

30- .38

35- .45

95110

95110

.50-.80

.50-.80

A0-.70

.50-.80

A0-.80

A0-.70

.F5-100

F0-105

.B0-1.00

.E0-100

.B0-100

60-.90

A0-.70

.E5- .95,

.65-10

B5- .95

.E0- .95

B5-.95

.30-.70

F0-103

.25- .55

.25- .55

0.6

0sa

06

0E

0E

.20- .80

.20-.80

.50-1.00

.50-1.00

.50-1.00

.20-.280

.20- .80

20-.80

.50-1.00

.20-.20

.20-.80

.20-1.00

.20-.80

.20-.80

.20- .80

i

e

2.00-2.75

100-150

.B0-1.10

.80-1.10

.B0-1.10

.80-1.10

.B5-100

.B5-100

F0-.90

.B0-1.10

35- E5

A40- B0

.35- BA

A0- &0

.35-.90

A0- &0

130-1E0

130-160

2.00-3.00

Rl

50"

165-2.00

165-2.00.

1E5-2.00

1E5-2.00

35-.75

40-.70.

35-.75

A40-.70.

35- .75

.40-.70

A0

A5- B5

AA0-1.20

A45- E5

B 25

525

30- .45

.E5-100

30- .45

.20-.30

.20-.30

15- 35

18- 25

530

18- .25

1540

15-.25

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.025

0.025

0.025

0.025

0.04

0.04

0.04

0.04

0.04

0.04

0.025

0.04

0.04

n.04

0.045

0.045

0.045

0.045

0.045

0.04

0.04

0.04

0.04

0.025

0.025

0.025

0.025

0.04

0.04

0.04

0.04

0.04

0.04

0.025

0.04

0.04

0.045

Eal.

Eal.

Eal.

Eal.

Bal.

Eal.

Bal.

Eal.

Eal.

Eal.

Eal.

Eal.

Eal.

Bal.

Eal.

Bal.

Eal.

Eal.

Eal.

Eal.

Eal.

Eal.

Bal.

Cu™, B0 Max.; W, .04-
2: Mo+, 25 Max.
Total Other 1.00 Max.

L Cum, B0 Rdax,; wm, 10

hax, Tatal Other 1.00

Pl
Cu™, B0 Max.; W=, 10
Max.; Total Other 1.00
befa:
Cum, B0 hdax.; 'w=, .10
e Total Other 1.00
Pelan:

Cu, .25 Max
Cu, .35 hla,
Cu, .35 bela,

W T blax

Cu, .35 Max

Y, 15 Min

Cu, .35 hax.

Cu, .35 hax.

Cum, B0 kdax.; w=, 10
PAax.; Total Other 0.60
P,

27E0

2760

2740

2740

2720

2720

2750

2750



Carbon and Low Alloy Steel

Alloy Specification [Earhun Mar_‘lganese Silicun Eh_rnmium Molybdenu Tl.!ngsten E_:ubalt Phosphorou 5_u|fur \I"a_nadium _Irun
[Min-Max] [Min-Max] [Min-Max] [Min-Max] m [Min-Max] [Min-Max] = [Min-Max] [Min-Max] [Min-Max]
&-2 ASTM A 597 CA-2 95-1.05 0.75 15 475550 .90-1.40 0.03 0.03 20-50 Bal.
D-2 A5Th & 597 CD-2 1.40-1.60 1 15 n.00-12.00 F0-1.20 F0-1.00 0.03 0.03 .40-1.00 Bal.
D-5 ASTh 4 537 CD-5 135-160 0.75 15 1.00-13.00 F0-1.20 2.50-3.50 0.03 0.03 .35- 55 Bal.
H-1 IC CH-1 .30-.40 0.75 95115 460-5.40 1.20-1.60 0.025 0.025 .30- .50 Bal.
H-12 A5TM & 537 CH-12 .30-.40 0.75 15 475575 125-175 100170 0.03 0.03 .20- .50 Bal.
H-13 ASTH & 537 CH-13 30- .42 0.75 15 475575 125-175 0.03 0.03 8120 Bal.
hd-2 A5TH A 597 C-2 78-.88 0.75 1 3.75-450 4.50-5.50 5.50-6.75 0.25 0.03 0.03 125-2.20 Bal.
pd-4 IC Chd-4 125-1.35 0.75 1 375450 4.50-5.50 5.20-6.20 0.025 0.025 3.60-4.40 Bal.
bd-42 IC Chi-42 1.00-1.20 0.75 1 350-4.25 9.0-10.0 125175 7.80-8.50 0.025 0.025 .95-1.35 Bal.
hA-43 IC Chi-43 118-135 0.75 1 350-4.25 8.258-9.25 150-2.00 7.75-8.75 0.025 0.025 150-2.00 Bal.
-1 ASTh & 537 CO-1 85100 100130 15 .40-1.00 .40- .60 0.03 0.03 03 Bal.
0-2 IC CO-2 85-.95 150180 1 04 0.3 0.025 0.025 0.3 Bal.
5-2 ICCS-2 45- .55 0.75 .90-1.20 .40- .60 0.025 0.025 03 Bal.
5-5 A5TM & 537 CS5-5 50- .65 .E0-1.00 175-2.25 0.35 .20- .80 0.03 0.03 0.35 Bal.
5-7 ASTH & 597 CS-7 45- .55 .40-.80 .60-1.00 3.00-3.50 1.20-1.60 0.03 0.03 Bal.
T-1 ICCT-1 E5-.75 0.75 1 375450 17.25-18.75 0.025 0.025 .90-1.30 Bal.
T-15 160-1.50 0.15-0.40 0.15-0.40 3.75-5.00 1 N.75-13.00 5 4.50-5.25 Bal.
Cobalt Base
Alloy Specification [;arbnn Mapganese S_ilicnn Eh_rumium Nickel Mnl?bdenum angsten E_Zubalt _Irnn Other Liquidus
[Min-Max] [Min-Mazx] [Min-Max) [Min-Max] [Min-Max) [Min-Mazx) [Min-Max] [Min-Max] [Min-Max]
Co. Alloy 3 2027 1 1 230-33.0 3 10-4.0 Bl 3 R e
Co. Alloy 4 1 1 15 28.0-320 3 15 125-15.5 Bial. 3

Co. &lloy B AMS 5387 90-140 1 15 2r.0-310 3 15 3555 Bal. 3 P. .04 Mazx.; S, .04 Max 2340



AbdS 5373

Co. Alloy 12

Co. Alloy 13

Ca. &llow 21 AhdS 5385

ASTM & 732 GR 21
c-:.;«gllw AMS 5375
Cn.;«EIIw H.S. 25 [L&0S)
CD';%”W AMS 5378
CD-Sf-‘a“w AMS 5380

Co. &lloy 31 A4S 5382

ASTM A 732 GR 31
ASTM A 567 GR 2
# 40 (Disc.-1967)
ASTM A 567 GR 13
# 45 (Disc-1987)
ASTM ASE7 GR 12
FS 4ud (Disc-1387)
Co. Alloy
36
Co. Allow
53
Co. Alloy
T400
Co Alloy
Ta00
CaCrivia ASTMETS
|50 5E2-4
Co. Alloy
e STAR
35hz
w52

A0-1.4

110170

15-2.0

20-30

20-30

.35-45

05-15

.35-45

40-50

45-55

45-55

45-55

20-30

.20-30

35-45

2.75-3.25

.04-08

.04-03

035

035

2.20-2.70

170-2.20

A40-50

10-2.0

.40-1.00

.40-1.00

10-15

05

.75-1.00

.50-1.00

035

2.2-28

2035

0a

27.0-3.0

28.0-22.0

23.0-33.0

25.00-29.00

25.0-29.0

23.00-27.00

13.0-21.0

23.00-26.00

24.00-28.00

24.50-26.50

24.5-26.5

24 5-26.5

24 5-26.5

28.5-20.5

17.5-13.5

15.0-13.0

7585

16.5-17.5

27.00-20.00

26.5-30.0

3.0-34.0

28.0-32.0

20.0-22.0

175-375

1737

.50-3.00

3.0-11.0

30.0-35.0

14.0-16.0

3.50-15

35-115

9.50-15

3.50-1.50

3.50-150

3.0-11.0

05

25

2.00-5.00

5.00-6.00

5.0-6.0

4.50-6.50

5.50-6.50

05

14.0-18.0

27.0-23.0

27.0-23.0

5.00-7.00

4.50-7.00

ns

7.0-95

9.0-12.0

4.0-6.0

14.0-16.0

7.0-8.0

7.0-8.0

7.00-8.00

7.00-8.00

£.50-7.50

14.0-15.0

nz

16.0-13.0

17.0-20.0

10.0-12.0

Bal.

Bal.

Bal.

Bal.

Bal.

Bal.

Bal.

Bal.

Bal.

Bal.

Bal.

Bal.

Bal.

Bal.

Bal.

4.0-7.0

E0.0-62.0

50.0-52.0

Bal.

Bal.

Bal.

Bal.

Bal.

Eal.

078

2.4

1.00-2.50

F. .04 ka5, .03 hax

F. .03 Max; S, .03 Max

F. .03 Max; S, .03 Max

P, .04 bax.: S, .04
ke B, .007 hax

P, .04 Max.; 5, 04
Max ; B, .007 bax

F. .04 kax.; S, .03 Max

F. .04 Max; S, .04 Max

F. .04 ke : 5, .03 bax

F. .04 ka5, .03 hax

P, .04 Max.; S, .04
Maz; Zr, 0,25 Max

P, .04 Max.; 5. .04
e, B, .005-015

0P, .04 Max; S, .04
Maz; B, .005-.015

P, .04 bax.; 5, .04
kdax.; B, 006-015

P, .04 Max.; S, .04
kax.; B, 005-.015

P, 03 kdax.; S, .03
Max; B, .M-05

P, .03 Max.; 5, .03
Pz ; W, 1.50-2.50

P, 03 bax.; 5, 03
bazx.; Wi+Fe, 3.0 kax.,
M2, .05 Max.; 02, 05
P, .03 Max.; 5, 03
bazx.; Ni+Fe, 3.0 tax.;
M2, .06 bdax,; 02, .05
F.0.020 kax.; S, 0.010
kax.; B, 0.010; Ti, 0.10
e ; Al 0.0 bax,; M2,

P, .03 Max.; 5, 03
ke ; B, .25 bax.; all
Other, 2.0 bdax

B, .70-150; v, 3.70-4.70

P. .04 Max.; 5. .04
Max.; CHTa, 15-25

2340

2510

2510

2530

2470

2470

2500

2580

2520

2510



TANTUMNG G 18-2.2 26.0-29.0 15.0-17.0 Bal. 2 B, 15-25:Ta 455645

HavYMES 0P, 0.030 Max.; 5,
ULTIMET UMS-R31233 0.02-010 0115 0.05-1.00 235-275 7.0-10 40-6.0 10-3.0 Bal. 1.0-5.0 0.020 bace; M, 003 - 2540
ALLOY 0.12; B, 0.0715 kax
VP04 Max: 5, 03
h-155 AbAS B3TE nz 1.00-2.00 1 20.00-2250 19.00-21.00 260-3.50 2.00-3.00 18.5-21.00 Eal. hdax; CHTa, .75-1.25; 2480

W2, 10-20



