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58379 ¥
37 1

16.00 wt%e] =& WA 30.00 wt%e] =F; 8.00 wt%e] YA WA 27.00 wt%e] Y&A; 7.00 wt%h ©]s}e]
Z2oB8d; 0.40 wt%e A WA 0.70 wt%e] A 1.0 wt%e W WA 4.00 wt%e] =z 2 0.10 wt% 7wk

BAE Egetal,

A7) wzE o) A7) A9 BlEo] 10.0 o]FE 2EEE A, S2HUo|EA 2 Cle A%,

ATY 2
A1gel AeiA,

A7) AZL 17.50 wt%h WA 20.00 wt%h Crl AL, S~ ELpo]EA ~HlE] A%

A1g e A2l dojA,

A7) AEFL > 18.25 wth Crel A2, 2 AHUo|EA 22T,

AT 4

A1 WA A3 T o= T ol oA,

A7 AL 8.00 wt% WA 12.00 wt% Nigl #Ql, QAH o EA ~H A& ~%.

TS5

471 UL < 11.00 wt% Ni]l 2191, QZHUo|EA 2HQle] 27,

4% E= A5l oA,

471 YAL < 10.00 wt% Ni¢l A, QU] EA 2ol a7,

TR

A1 WA A6 T o= F Fell glojA,

A7) BB 2.00 wth 3kl Mogl A<, S AEHUo|EA ~E|QE A%

2T 8

A WA A7 T o= T ol oA,



A7) E8Bde > 0.50 wt%

)

< 2.00 wt% MoSl A<, AHYUo|EA AH g A7},

AT3 9
A 1&g WA A8E 7 o= g Fof oA,
A7 ZElBRL > 1.00 wt% Mol AQl, QEHUo|EA ~H Qe 2~7),

ALZA ol A,

A7 AEL 16.00 wt% WA 18.00 wt% CrQl A1, LAHUO|EA AHQIZ A7),

A4 11
A13F == A103e] oA,

A7 AFE = 17.25 wth Crel 2R, Lo EA 2 A ~%.

A1g, A108 == A1l 5 o= 3 gl 9lojA],

A7] UAL 10.00 wth WA 14.00 wt%h Niel 2¢l, Q~E|ifo]EA ~Eela A7

A3 13
A1g, A108 WA 2128 F o] 3 ol lo]A,

471 UL < 13 wth NiQl 21, SxEvo]EA =g le 27,

ATE 14
A1g, A0 WA 13 5 o= 3 o] glojA,

A7) UL < 12 wth NiQl A1, SzHUe|EA 2HQle 27,

A1g, A0 WA A48 T o= 3 o] 9lojA],

A7) BEBRS > 2.00 wth E < 4.00 wt% MoQl A, e AEHUC|EA Al AT,

A&, A10F WA A15F T o= 3 el glojA,

A7) B EdE > 3.00 wth Mol AQl, Q=B YolEA X g2t
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ATE 17
A1l glej A,

A7) AFL 18.00 wt% WA 20.00 wt%h Crel A, QAH|YO|EA g la] 27},

A18 = A 178k QoA

A7 AFS > 19.00 wth Crel AR, L2HUO|EA 2HlE 7.

A% 19
A, A7 WA A18F T o= F el oA,

7] YA 11.00 wt% A 15.00 wth Nigl A1, exevolEA 2l 27

A7 20
A1, A7 WA A9 T o= 3 ol lojA,

A7) YA < 14.00 wt% Nijl 2191, e zEve] EAl ~Ede a7

A18% T= A19&ol oA,

7] UL < 13.00 wth Nigl A1, e zElufe] EA 2Rl 2

271 YAL 13.50 wt%h WA 17.50 wt% Nigl 21, SxElvo]EA 2Hle A7,

7% 23
228l el A,

A7 YAE < 16.50 wth Nigl A%, Qxelgo|EA ~Ele] =7,

A|228F = A23el] oA,

A7) YAL < 15.50 wth Nidl 2, L2Hyo|EA 2y e 27,
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7] Z2HHdEe > 3.00 wth 2 < 5.00 wt% Mol HQ, QElvpelEAl ~E e 27

A, A7 WA A25F T o= F el oA,

271 EYBEEE = 4.00 wth Mol 31, BV EA ~H]lE A%,

A1, A7 WA A28 T o= 3 ol JojA,

A7) BYBEe > 500 wth D < 7.00 wth MoQl HQ, QAHUOEA A2,

AT 29
A1l elA,

47 AF-L 20.00 wt% WA 22.00 wt% Crel 22, SV EA ~E A 27

A4 30
A13F = 2293} 9lo] A,

A7) AEL = 21.00 wth Crel AQ, exEvolEA AEle st

AT% 31
A13F, A208F WA A303 F= o= F Frol] o)A,

271 Y7L 15.00 wt% WA 19.00 wt% Ni2l 21, SzEjo]EA 2u|de 27,

A3 32
A1, A298 WA A31E F o= 3+ ol QloA,

271 UL < 18.00 wt% Nidl 31, Qe EA ~Hle] 27,

2T 33
A1, A208 WA A328 F o= 3 ol oA,

A7) YA < 17.00 wth Nigl 2191, Qzeuto] EA 2Ele =7,
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AT 34
A8, A298 WA A338 F o] Tk &l oA,

A7) BEBde = 5.00 wth D < 7.00 wt% Mol HSl, S AH ol EA Ag AT,

A7 35
A1g, #2938 WA A48 F o= & dhol] lojA],

A7) E81B e > 6.00 wth MoQl A, LAEH|UolEA Ay Ay 2T,

A8, A298 WA A338 T o] Tk &l QlofA,

A7) E2EEdES > 3.00 wth E < 5.00 wt% MoQl Z<l, QAHUo|EA AH A%,

?%
il
AC)
z
2
rlo
v

> 4.00 wt% Mol A<, QAEHUo|EA ~EH<Ad# A%,

T 38
A1l AeiA,

A7) AL 22.00 wth WA 24.00 wth Crel A<, e AHUo|EA A2

A+ 39
#3838kl Lo A,

A7) AFL = 23.00 wth Crdd ZA, LzHUo|EA 2H Qg 27,

AT 40
A, AF WA A39F T o= F el oA,

A7) UAL 17.00 wt% WA 21.00 wth NiQl Al S AE o] EA A ~%.

3ATE 4
A1, AT WA Ad0F T o= 7 Fell 3lofA,

A7 YA < 20.00 wt® NiQl AN, SxHUo|EA ~HlE 2~ .
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A, AIF WA A423 T o= F el oA,

o
N
il
A
|z
<
rlo
v

5.00 wt% 2 < 7.00 wt% Mol AQl, S 2HUO|EA g e 27,

0%
N
i
AC)
|z
=
flo

v

> 6.00 wt% Mol RS, S HUo|EA 2H AT 2%,

A1, AIF WA A42d T o= F el oA,

o
N
il
i)
z
<
rlo
v

3.00 wt 2 < 5.00 wt% Mol AQl, S2HUO|EA g e =7,

?%
il
AC)
|z
)
flo
v

> 4.00 wt% Mol RS, S HUo|EA 2H AT 2%,

A3 47
Ao oA,

A7) 22L& 24.00 wt%h WA 26.00 wth Crel A, e AEHUo|EA A A2

AT 48
A478F] Lo A,

A7) 2EL = 25.00 wt% Crd AYJ, LxEYo|EA AT

A3} 49
A1E, A478 A 2488 F o= 3 3ol lojA,

A7 AL 19.00 wt% WA 23.00 wt% Nigl AQl, Q. AE o|EA ~H Qg A%,

A7 50
Agr, A47d WA A498 T oj= 3k Fol] glojA,

A7) YAL < 22.00 wt% Nigl AL, SAHUo|EA AHlE 2%,
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A3 51
A1g, A478 WA A0 T o= 3 ol lojA],

471 AL < 21.00 wth Ni 91 A, Qe Yo]EA e aTt,

A3 52
A1, A473 WA A5 T o= 3 ol JojA,

A7) ElBde > 500 wth Mo 2 < 7.00 wt% Mol A<l

A%, A478 WA 2527 T o= el glojA,

A7) E9Bde > 6.00 wth 2 < 7.00 wt% Mol RS, e x|yl EA A€,

A1g, A473 WA A53 F o= & gl lojA],

A7) B8R > 6.50 wth MoQl A, LAE|UolEA AH Ay 2T,

A8, A478 WA A518 T o] 3k &l QlofA],

A7) E2lBEle > 3.00 wth 2 < 5.00 wt% Mo2l HQl, o~

A7) BBEEe > 4.00 wth MoQl A<, e AE|LUo|EA AEH w27
A3 57
A1l el A,

A7) A2 26.00 wth WA 28.00 wth Crl AQl, Q2 ELfo]EA ~Ede] A7
A+ 58
578l hof A,

A7) AF/L = 27.00 wth Crdd ZQA, L2HUYo|EA 2g Qe 27,

S AU EA A E] A7),
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A7 UAL 21.00 wth WA 25.00 wth Niel 2<l, @ E|itfo]EA ~H g ~7%.

AT% 60
A, A7 WA A59F T o= F el oA,

A7 YAL < 24.00 wt% NiQl AQl, LAEH|UolEA AH Q127

RT3 61

A1, A7 WA A0 T o= 3 ol JojA,

A7) YAL < 23.00 wt% Nigl A, LAHUo|EA 2HlE 2%,

A&, A7 WA A61R T o= F el oA,

A7) B2lBEe > 5.00 wth Mo 2 < 7.00 wt% MoQl A<, L AEH|LUo|EA AH 2.

AE, A57F WA A2 T o= 7 el glojA,

o

t
N
il
AC)
z
2
rlo

v

> 5,50 wt% 2 < 6.50 wt% Mol <!, e EA e AT =7,

A% 64

A63gel el A,

A7) 2 ERE > 6.00 wth MoQl AR, LAEHUo|EA ~HIE A~
XT3 65

AE, A7 WA 2617 T o= 7 el glojA,

W

)
N
il
AC)
z
ol
rlo

v

> 3.00 wt% 2 < 5.00 wt% MoQl A, LAE|UolEA AH Ay 2T,

3T 66

A65ael el A,

A7) BEBEE > 4.00 wt% Mol A1, QAE|Uo|EA A Qe A%,
AT 67

A1l glel A,

A7) 22 28.00 wt% WA 30.00 wt% Crel AQ, LAE|Uo|EA ~HAF 2~



A3 68

673kl o] A,

A7) AFES = 29.00 wt% Crdl A, LiEUolEA 2H Qe A%,
A7 69

A1, A67 WA A8 T o= 3 ol JojA,

247 YAL 23.00 wt% WA 27.00 wt% Nigl A2, S Evo]EA 2E 2%,

A3 70

AN1g, A673 A 2698 F o] 3 ol lojA,

7] YA < 26.00 wt% Nigl Z<Ql, LzHUoEA ~H A7,
A7 71

A1, A67 WA A0 T o= 3 ol JojA,

A7) YAL < 25.00 wth Nigl A, exEuUelEA 2H¢le] 2%

A8, Al67E WA A71E F o= g ol oA,

A7) B2lBEe > 500 wth Mo @ < 7.00 wt% MoQl A<, e AHUo|EA AHAYAH

A1g, A67st Wx| A728 F o= & gl lojA],

A7) EEHE = 550 wth 2 < 6.50 wih Mol A, QU] EA AT

A1, A7 WA A7 T o= 7 Fell 3lofA,

A7 EFEEE > 3.00 wth H < 5.00 wth Mol AR, ~EH Lo EA ~E A A%

AT 76

A 758l oA,
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S > 4.00 wt% MoQl AR, S AHUo|EA 2HlE A%,

AT 77
A1 WA A763 5 o] 3 o] lojA,

A7) AaE = 0.40 wth 2 < 0.60 wth NOI AQl, e 2EHUo|EA AH e A%

A1g WA A778 F o= T ol lofA,

A7) AiE = 0.45 wth 2 < 0.55 wt%h Nol A, QAHUo|EA 227},

AT 79
A A A78F T o= g el oA,

< 0.030 wt% ©AE ©l 2x3she A, LiEYeEA 2EHAY A

A7 80
A1g WA #7958 F o= T ol oA,

0.020 wt% W= 0.030 wt% ©AE ¢ 23t A, L2EUoEA AT =7,

AT 81

AE A A8 T o= FF el oA,

7] BaE < 0.025 wth C ZQl, ezEHYelEA ~H A~

3TY 82

AT &
A1 WA A3 F o= 3 ol oA,

1.0 wt% 47 WA 2.0 wth EHS o EgstE A, QAHUOEA AH S AT
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A3 85

off oA,
< 1.50 wt% W3l A, o

1

100

F o= @

100

} A As4

R

A1

O

HUol EAl ~HolE] A

Eal

=]
=

A7) RS > 1.20 wi%

.

=1

1
-12 -

L2EUolEA ZHQ

o] glojA,
< 2.50 wt% g7kl Aol

s

W= 4.00 wt% 7+
o

#189
1
1

O

T
o,

.

L

&

Auj
, #1188

86
, #1838

o 1o1A,
TC

1T

[=]
1

[<]
1
1

(<}
1

[e]
1

3
1
3,
o)

[}
°,

2.0 wt%

AT
782
|82
A5% 88
A1
A3 89
#|88
AT 90
#1188
A3 91
7|82
AT 92
7|82
A3 93



< 0.030 wt% V&

AT 94
A1 WA 938

< 0.025 wt% A&

AT 95
A1g W= A943t

< 0.020 wt% V&

AT% 96
A1 A 958

< 0.015 wt% &

AT 97
A1 WA A6

< 0.010 wt% Q&

7% 98
A1 WA A97%

< 0.010 wt% <

AT 99
A1 WA A98%t

< 0.005 wt% <

A3 100
A1 HA A99%

< 0.003 wt% &

A3 101

18 WA 41008 5 o=

< 0.001 wt% S o] ¥Egsl=

&

of

ofy

of

ofy

of

ofy

of

-~

ook
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A3 102
A1 WA A1018 5 o= 3 ol 9JojA],

< 0.070 wt% 2FA2E o sl B, LAEYOEA AE A AT

A3 103
A11023kel] gloj A,

A7) AbAE < 0.050 wth A4

Y
e,

QzEH Yol EAl ZHIE =7,

1028 == #1033k 2lo] A,

A7) AbAE < 0.030 wth AFAQl

L
w2

, LEEHUO | EA 2H AR 27

A3 105
1023 WA #1043 F o] d 3o 9lojA,

A7) AkaE < 0.010 wth AFAYA A, SxEHUo|EA 2 QY 27,

A3 106
A1028 WA A1058 T o= 3k &of 9loA,

47F Ak < 0.005 wth AFAQl AQl, QAEHGelEA AEle] 27

A+ 107
A18 WA #1068 5 o= 3+ Foll glojA],

0.75 wt% olste] dulZS o EFste 21, SxvHUo|EA 2H e 27,

A3 108
A1 WA A1078 T o= 3 ol gloiA],

471 AYEL = 0.25 wth L < 0.75 wth A A, QAHYEA AT AT,

37% 109
A3 WA A1083 = o= & o] o]A,

A7) AEES = 0.40 wth E < 0.60 wt% A E A, e 2EUe|EA AHSIHAY.

7% 110

A1 WA #1068 5 o= g o oA,
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2.00 wt% o]ste] M-S o E3she 2, QzEYolEA AHIE 2=,

A7 111
A1108+ol] oA,

A7) AElFEe = 0.75 wt% Si R < 2.00 wt% A2]Z A2, LAEH U EA AH AR AT

rk

A7 112
A8 WA A1 5 o] & o] ojA],

2, B2, AE RN, &FulwE, 2, vtadle, 79, B2d, vhu, BlEb, UeE H/EE UeE &¢
2 Bl A HdEE Aok shte] A4S v e A%, LiHYo|EA AHIRIY AT

A7% 113
A1 WA AL12d T o= 3 ol glojA,

< 0.010 wt% B4E © X3t A, LEEHYeEA eI A

to

ATE 114

A13 WA A1133 F o]

Ir
o
ot

Foll 31014,

> 0.001 wt% B4 2 < 0.010 wt% 5422 O sk A, LAHUo|EA 22T,
A 115

A1 WA A1148 F o] 3 o] gloj A,

> 0.0015 wt% &4 2 < 0.0035 wt%h TA42E © Xt 3HA, LEHUOIEA ~HI# 2T,
AT 116

A8 WA A1158 F o= g 3kl o]A],

> 0.0001 wt% B2 2 < 0.0006 wt% 2422 o ELdlets AU, L EHUo|EA AHlE AT,
A 117

A1 WA A1168F T o= 3 ol 9lojA],

< 0.10 wt% AlFES o Esks A, LxHUEA 2 olg A%,

AT¥ 118

A1 WA #1178 b ol gloj A,

oy
2
r
ot
O:
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> 0.01 wt% AF 2 < 0.10 wth AFS o E&st= A, LAHUO|EA ~AHAdg A%,

A% 119

1188l oA,

A71 MES = 0.03 wth AlE 2 < 0.08 wth AEQ AN, LAEHUO|EA AHIE 2~
A7 120

A1g WA A1198 F o= 3 ol lojA,

< 0.050 wt% 4FnHES o Edsts A, e AHUOEA AHAH AT,

AT 121

A1 WA #1208 T o= 3k ol 9lojA],

> 0.005 wt% &FHH 2 < 0.050 wt% EFHES O X3 A, S2HUOEA 2H e 2%
AT 122
A1g WA A1218 5 o= 3 gl 9lojA],
> 0.010 wt% &FulE F < 0.030 wt% &Fr|ES O Egst= A, SAHUOEA A A7),
A7+ 123
A1 WA A1228 F o= g ol glojA,

< 0.010 wt% ZHS ¢ X8t B, LBV EA e AT 27,

3T 124

p
ot

i

ol

AE WA 21238 F o= Fol| 9101 AT,

> 0.001 wt% Z4 2 < 0.010 wt% Z&ES ¢ E&dst= AQ

QzEH Yol EAl 2HIE =7,

5

A% 125
A1243ol oA,

B7] ZES = 0.001 wth ZE 2 < 0.005 wth ZwESl 3, LzH Yol EA 2H At

3T¥ 126

A1g WA #1258

ofy
9
r
o
odt
o,
%0,
9
>

< 0.010 wt% wlZUl$S o EoslE A, e AH U EA A A AT
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A5 127
A1263+ol] oA,

> 0.001 wt% PPl 2 < 0.010 wt% v2UlES o Zshsle AR, LzEUe|EA ZHIE AT

A3 128
A 1273kl glo] A,

A7 Mg = 0.001 wt% F2ulg 2 < 0.005 wt% vl AQ, QAU EA A A7),

AT 129

A3 130
A18 WA #1298 5 o]= 3+ Foll glojA],

> 0.50 wt% 78] ¥ < 1.50 wt% T2 © EIsE A, LAHUO|EA AHAdY A%,

A3 131
A1308ol] oA,

71 TRl < 1.00 wth ] AQA, SzEHUo|EA 2EH QI 2%,

A7 132
18 WX #1288 F o= 3+ Foll glojA],

< 3.50 wt%2] TEE o Xgst= A, LAHYOEA AHJAZ 2T

A+ 133
1328l 9lo A,

> 1.50 wt% 2] 2 < 3.50 wt% TEE o EFsE AU, SaHUO|EA Al 2T,

A+ 134
A|1333kel glo] A,

A7 FEE < 2.50 wth FEIQ] A, L2HYolEA 2EHAE 2T,

A3 135

A A A1347 T o= 7F Foll 3lojA,
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< 2.00 wth W2EE T E3eks AA, SAHVOEA LEA Y.

A3 136
A1 WA #1358 T o= 3 ol 9lojA],

> 0.50 wt% BE

S
IA
—
o
S
=
=
o,

N

e

tlo

nj

e

o
o

ke A9, exvuol e 2uE 2%

o .

AT 137

A7) BEle > 0,75 wth Badl ZQ, Q2H U EA 2H A 2%,

A3 138

A1 WA #1378 T o= 3 ol 9lojA],

< 0.50 wt% vhbES o Edshs 28, LiEYolEA AH YA,

AT 139

Ir

A 13 WA 41388 F o] 3 3ol gloj A,

=)
IA
=)

> 0.10 wt% PhtE 2 50 wt% HFUES o Edele A<, e AEH U EA A A AT
A3 140
A1418l oA,

A7) vhES < 0.30 wt% WhESQD 21 S aEHVo| EAl AEIE AT

AT 141
A8 WA A1408 3 o= & o] o]A],

0.040 wt% ¥4 WA 0.10 wt% ©4E o X3l A, L2HUo|EA 22T,

A3 142
A1 WA A1418 T o= 3 ol glojA],

0.040 wt% 2 W= 0.050 wt% €©A2Z 1 E33l= A, e 2HYo|EA A Add 2%,

A7T¥ 143

A 1413 lo] A,

A7) EbAE > 0.030 wt% EhA 2 < 0.08 wt%h EFACl Al 2 AH|YUO|EA A Clg AT,
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AT 144

1438+l Jo A,

A7) B > 0.030 wth ErA Z < 0.040 wt% €HAQ A, e AH U EA AH A%

AT 145

A1418 WA A144F F o]= g I

hass
2
R

[ea

0.70 wt% °l3}e] EEHrS vl X¥ste A, Lzeyo|EA ZHIE AT

AT 146

A141

oo,

} = A11428HS 9183} A|1458 0] Qo] A,
7] HEHE2 Ti (min) o]/do];
7] Ti

d71 C (min)= &0 M2 el AQl, eivyolEA 2]l 24

(min)2 4 X C (min)® AALEa1;

AT 7

Al 1433 = A1443

tlo

9183} #1453 gl A,
47 ElebE2 Ti (min) o]/do]ar;
A7) Ti (min)E 5 X C (min)& AXFEH;

471 C (min)&= ¥4 HA el 291, e 2Hue|EA 2E Qe 27,

A 148
A1418 WA #1478 F o= 3 ol oA
=

1.0 wt% ©]3te] Y ES

AT 149

A1413 w1 A1423-8 <l

ofo

st A|1483ko o)A,
A7 Yo HS Nb (min) o]Ato]H;
A7 Nb (min)2 8 X C (min)Z Az

471 C (min)&= ¥4 HA el 291, e 2Hue|EA 2E Qe 27,

A3 150
A1433F EE= 414438 Q&= 41483 o)A,
}7] U ES Nb (min) ©]Xito]H;

7] Nb (min)< 10 X C (min)& AAFE I,
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471 C (min)& ®hAe] HA FS AR, L 2Evo|EA 2H e 2%

27% 151

A1483 WA Al 1508 5 o= g ol 9lojA,

1.0 wt% ©]ste] Yo F Felz gk 2 ol 0.10 wt%e] ©ES o x§ske 3, QL2zEHUoEA ~HIE 2~
.

AT 152

A1418 2 Al1423-5 183k A1518el LA,

A7 Yo H 2 2 Nb + Ta (min) ©]4o]aL;

7] Nb + Ta (min)& 8 X C (min)2HF A4k=a;

A71 C (min)S ErA, (0.10 wt% Ta max®F SHA) 9] FH A ekl A<, Q ~H Y| EA 2 <lg A7),

XT% 153

A1433 B A|144%S 183k A1518 el oA,

471 U 2 &= Nb + Ta (min) o]Ao]aL;

A7) Nb + Ta (min)< 10 X C (min)E AALE a1

471 C (min)&= ©4h9 A 5k, (0.10 wt% Ta maxet 7)<l AR, LYo EA ~Hle|~7.

AT 154

ER FAAZIIGHRS  (Pitting resistance equivalent, PREy) > 25& zt&= 33 2AHE  (alloy
composition) @ 0.40 WA 0.70 wt%e] AAZ FE3hs}aL,

7] PREy,

PREy = wt%] FF + (3.3 x wt%e] Ee]BHl) + (16 X wt%e] AA)Q) 21, z=eluo]|EA 2 le] =7

A3 155
54 FAAYGEAS (PREy) = 255 e &5 FAE 92 0.40 WA 0.60 wt%e]

J7] PREyZ,

PREy = wt%e] I& + (3.3 X wt%9 8 BE) + (16 < wt%] AAx)Q A,

A+3 156
A|1548 =& A1558 ] ojA,
A7) PREyS = 3091 A1, ¢ 2EUo|EA 2HSIEA%,

2]

da

=
=

5

g3l ar

)

ZH Ul EAl SE Qe 27



A3 157
A|1548 = AJ1558F] QojA,

7] PREy 2 > 3590 A<, LAEHUEA 2 A 27,

7% 158
1548 = 211558k Ao A,

47) PREy & > 409 A9), SEuto|EA el 2%

A3 159
A|1548 = AJ1558Fe] QQojA,

247] PREyS = 4591 AR, Q2Euo|EA 2uSldA7,

AT 160
A|1548 = 211558k 2l A,

47 PREE = 3791 A9, S2Huol A 2H e 27,

A3 161
A|1548 = A1558F] QQojA,

247] PREyS > 4291 A9, S AHUpo|EA| ~H el A%,

A+ 162
1548 = 211558 ] 2l A,

7371 PREyS: = 4320 2191, Qe zHLe| EA 2| QlE A

A3 163
A1548 = A1558 ] QojA,

Ab7] PREyS = 48¢1 A2, 2HUeo|EA 2HSlg2%.

A3 164
1548 T 411558 ] 2l A,

7] PREy > 3981 ZQl, S 2EyolEA ~H A%,
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A3 165
A|1548 = AJ1558F] QojA,

Ab7] PREyS = 4491 A2, 2 HUe|EA ~HSlE2%.

A3 166
1548 = 211558k Ao A,

A7) PREVES = 5091 2121, @ 2E|ibol A E|Qle] %

A|1548 = A1558 ] QQojA,

A7) PREyS > 470] AQ, S ~HUo|EA ~HlE A%,

AT 168
A|1548 = 211558k 2l A,

A7) PREVS = 48.5¢1 A9, S HLbo| EA 2EQlE 27,

A3 169
A|1548 = A1558F] QQojA,

247] PREyS = 53.5¢1 A, @xHUo|EA 2E e A%,

A3 170
1548 = 211558 ] 2l A,

7371 PREyS: = 4921 2191, Qe zHLfe| EA 2| QlE A

A3 171
A1548 = A1558 ] QojA,

A7) PREyS = 50.5¢1 A2, Q2HUe|EA 2Hlg2%.

AT 172
1548 T 411558 ] 2l A,

%47] PREyZ = 55.591 2131, QZHUo|EA 2H A2,
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A3 173
A|1548 = AJ1558F] QojA,

7] PREyS = 462 A2, e AHYo|EA AH A%,

AT 174
1548 = 211558k Ao A,

47 PRES = 5191 219, @2uuto]EA 2l 27,

A3 175
A|1548 = A1558 ] QQojA,

7] PREyS = 52.591 AQ, Q2EUo|EA 2HSdg2,

A|1548 = 211558k 2l A,

247] PREyE > 57.5¢1 ZQl, Q2ElyelEA ~Ele]~7.

AT 177
EA FAAYGEAF (PREy) > 278 2t 5 24, 929 2

7] PREy+,

PREyw = wt%2] Z&F + [ (3.3 X wth (Z2Bd + J2=d)] + (16 X wt%e] i)

A7

3T 178

|
ox
ok

7] PREwy 2,

PRENW = Wt% ﬂ% + [ (33 X Wt% (%E]E_Eﬂ + Eé_}_\.%]_)] + (16 x Wt%

EapA

A3 179

A1778 T A178 ] oA,

A7) PREwS = 322 A<, QAHUo|EA AH g A%,

_23_

[e]

1__/\‘__79‘

A,

SIS

0.40 WA 0.70 wt%e] AAXS

710

FA A GG HEAE (PREy) > 272 2be &5 24, 0.40 A 0.60 wth o) da 2 Hx

e
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5

ek,

2E| U] EA 2|

el
o
QL
K

S ~ELo|EA AH¢lE



A7T% 180
A178% el Qhol A,

A1773 =
247] PREwS = 3790 A2, QAHUoEA AHAd 2T,
AT 181
A177E = A178E ] hojA,
| =HAZ] =7

A+7] PRENW% > 4221

A3 182
A 1783k lo] A,

AT E=
Szguo| EAl 2HQlE] 2

.

A7) PREwS > 472 A<l

e}

273 183
A1778 T #1783 2l A,
A7) PREwS > 399 A, S AHUo|EA Ayl A%,
A3 184
A1778 = A178% ] oA,
A7) PREwS = 4481 #Q1, QL 2HUo|EA ~HlE A%
A% 185
A1778 = 41178 lof A,
7).

l, QzEuo] EA 2H]lE

| PREjwS > 4591 A

AT 186

A1778 = A178% ] ojA,
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AT 188
AN77F B AN178F el SlofA,
227] PREwS = 469 A2, QAHUEA AHAd 2T,
AT 189
177 Ex= A178F el lolA,
7] PREwS = 5221 791, S ~EHLpo|EA ~gQla 2%
AT 190
AN77F B AN178F el SlefA,
%

’37] PREyw = 49%1 Z1Q1, Q2HUolEA 2HIZ X~

e}

7" 191

= A|1783 ) 9lo]A,

1778 =
2 7)

7] PREw2 = 50.5%0 A<, LzE ol EA e AT =7,

A3 192
A1783 Qo)A

A1778 =
, S 2H Yo EA

> 55.5¢1 Al

A3 193
A177 = A178E ] ojA,
A7) PREyw= < 519 A2l L2HYo|EA 2|

A3 194
A1778 = A178% o ojA,

AF7] PRENW‘_\C_)T > 52.5%

AT 195
A1778 T 41788 lof A,
7] PREwES > 57.52 A<,

/g—
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A3 196
A1778 T A178% ] ojA,

AF7] PREwS = 48%1 ZQl, QL AHo|EA A A A%,

A3 197
1778 T #1783 2l A,

AF7] PREgS = 532 AR, L2HU|EA A e 2%,

A3 198
A1778 T A178% e ojA,

247] PREgS = 54.59 A9, 2B UolEA AH A A%,

A1778 T #1783 2l A,

7] PREywS > 59.591 A, LxEyo]EA Qe 2%,

A3 200
A1 WA A998 T o= 3k ol lojA],

71 A% B W 7] YA FEFe] e 0.40 o # 1.05 vwke] ®el el 3= AR, eAHUolEA

2R e

3
Ea

A3 201
A12003kel] glo] A,

A7) 22 G O A7) UA FEke] v E2 0.45 o)A 2@ 0.95 T)Hel A, QAEH|UOlEA AHAF A%,

2T 202

A1 WA A2018 F o= 3 o] o xEYolEA A de|AHS e 97 (Wrought steel).
273 203

A13F WA A2018F = o] 3+ gre] o ~E|folEA AEQa]ARS F3E= =7 (Cast steel).

g Al Al

7l € & °F
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[0001]

[0002]

[0003]

[0004]

[0005]

[0006]

[0007]

[0008]

[0009]

ZIHSd 10-2014-0077134

B odhg e o ~E|yo|EA ~E|ele]~7}t (Austenitic Stainless Steel)oll 3 ZHo|t}.

F4H o2 UNS S30403 (304L) = UNS S30453 (304LN) <} 722, 300
series Austenitic Stainless Steels)< 317|192 % 1] 7]=4¥ nfe}
%4 (chemical compositions)< 7FZIt}:

i1
UMS No Type C Mn P 5 Si Cr Mi Mo ]
530403 304L MIN 17.50 B8.00
MAX 0030 2.00 0.045 0.030 0.75 1950 12.00 .. 0.10
UNS No Type C Mn P 5 S5i cr i Mo N
530453 304LN MIN 1800 B.OO .10
MAX 0,030 200 0045 0.030 075 2000 12,00 .. 0.1e

olE9 EA AMY WHeld #HE v AFw T SiHUOEA 2HAF A B A"l .
o=, & 12 AYAI} 71AH ZF= EA (mechanical strength properties)? $43 2FS AT =E &
=9 54& HAsglsted d5420, &8 DAY sk A gigk Hds 248 AoAd 4 vk

UNS S30403 2 UNS S304539} 72 o=z 5% 7|AA EAL HAHA i, 22 r w292 2HlE

27k 225 Cr &2 2 25 Cr 79 7282 224y 22 vE I zgde| 22 vaA] A

gAo= gy, o, MFAQ] 579 22 Or wEYL, 25 Or wEYA B 250r 78 wEEs AEHRIE A
=

UNSNo Type  Tensile Strength Yield Strength Elongation Hardness
2in or 50mm MNote 2
Min Min Min Miax
Ksi MPa Kl MPa % Brinell Rockwell B
530403 304L LY 485 25 170 40 201 92
530453 304N 7S 515 30 206 40 217 85
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[0010]

[0011]
[0012]

[0013]
[0014]

[0015]

[0016]

[0017]

[0018]

[0019]

ZIHSd 10-2014-0077134

22Cr el 2EH Qe =] TIAA 54
UNSMNo Type  Tensile Strength Yield Strength Elongation Hardness
Zin or 50mm Note 2
Min Min Min Max
Ksi MPa Ksi MPa % Brinell Rockwell C
531803 2205 a0 £20 b5 450 25 293 3|
532205 2205 85 655 B5 450 5 293 3
532304 2304 87 600 58 400 25 290 31
25 Cr 7282 % 25 Or o7 frads 2ElE s 7174 574
UNSNo Type  Tensile Strength ¥ield Strength Elongation Hardness
2in or 50mm Naote 2
Min Min Min M
Ksl MPa Ksi MPa % Brinell Rockwell C
532760 ... 108 750 B0 550 25 270
531750 2507 116 795 80 550 15 310 32
5391 L. 116 BOO 80 550 15 310 Y
§32520 .. I ™ ED 550 25 310

"Note 2": 21€%H A% FX= &9 Z2 Ag (solution annealed condition)ol 2-®%t}.

ggol &

s EdstE = A

Hoamo] mae o] EAY F FHolk dUE ddsts Q2EYolEA QYRS AFsta, EE
&t A8 7k F7) (public) & AlFskeE o).

gL A7) et FAF QL &

B H]—%o _g_ot

Woabg o] A1 Aol whel, HHE A1ded wE e aH U EA A dlgA7to] AT,

—

9 wha s 548 $53004 B8 5 Ao

i)
[0
it
H
ol
P,L

71l FEAoA olal®E 4
(Cr-Ni-Mo-N) 3+, 58
=

strength properties)<]

AT HRe} o], Ao = A7 SzHYUolEA ZEAY A
A4 (ductility) 2 914 (toughness)¥ %< 7|44 %= EA (mechanical

53 =g opyel, AW B® =4 Fo] g 2 A (resistance) R &
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[0020]
[0021]

[0022]

[0023]

[0024]

[0025]

[0026]

[0027]

[0028]

ZIHSd 10-2014-0077134

EF, 22 O FEYs 2HdEA
7&; 225 Cr w22 9 25 Cr 79 w282 e 2% vjud o, UNS S30403 % UNS S30453<}
< TR 300 Al LiEYelEA 2HRIE A Auides v JAA Ak #g FAPS Z

AR FEASY FAL A

304LM4N

gold AHs fleiM, 2 2ol Al = 304LMNS 2 urewrﬂr Aoz, A7) 304LMANS 319
AAZ Z3ete 14T 2HUoEA 2 A8 27 (Cr-Ni-Mo-N) 5o, PREy = 259 HA EXAF2AF
FeEx]4= (minimum specified Pitting Resistance Equivalent), v}#& A= PREy = 308 F53es: 1A H
th. A7) PREy sh719] Aell wel ALk

PREy = % Cr + (3.3 X % Mo) + (16 X % N)

871 304LMAN e @ ~EUelEA AHQlE A S A R A we VA A 553 23
qk oy}, AW % =4 524 (general and localised corrosion)ol] £& A4 2 &HAS ¥},

A7) 304LMAN 14T e AHUolEA ~AHIQI# A7 3824 %A (Chemical composition)S ME1A o)1, &
I o], FT (wt) WMELEE ehE Ao FFor EAHC;  0.030 wth C (&) max, 2.00 wt% Mn
W7H) max, 0.030 wt% P (1) max, 0.010 wt% S () max, 0.75 wt% Si (AZ) max, 17.50 wt% Cr (&)

20.00 wt% Cr, 8.00 wt% Ni (U#) - 12.00 wt% Ni, 2.00 wt% Mo (Z2]B &) max, & 0.40 wt% N (2&) -
0.70 wt% No|t}.

~

wk, A7) 304LMAN AEH A AFS ol B (remainder)d] FAAEOE Fe (H)E Z3star, g 0.010 wt%
B (&%) max, 0.10 wt% Ce (AlE) max, 0.050 wt% Al (ZFu1¥H) max, 0.01 wt% Ca (Z<) ma
wt% Mg (WFZul%) max®} 22 w9 Ao 94 2 o FFEdA] FAHoR EASke e ek 29

A oh;}

B
)
~
PH
Kl i
(e
(@]
—

=
2
2
R

7] 304LMAN el ~7)e] 8hehA A2, 1100 T WA 1250 T2 ¥ HellA dgxoz 43
4 (water quenching)o] W= %0—. g2 (solution heat treatment) ©o]3ol, wHlo]x
material) Well Z=EHLpo]ES] HHFZ (austenitic microstructure)d T2 HAASEE &§
stage)oll A HAstdAr,  &x" AH (as-welded)9 &4 34 2 483 (weldments)e] 4
affected zone)$} tl&o], &

£ g A
(0
=
o
w
D

oy
~~
=
@
=
=3
0Q

13

of
oot
4z
~~
=
I
oQ
=

A GE WA g7 wlols =Rl wAlTRs, 47] dEel Ul
EQ AL FE HAYIEF AtolE P4 i 8 exHYolE P4 dn el W2 (balance)E H 43
of 2ddn. AaHoR, 7] 304LMN ARl AFE FRrdAM A wdEe] 553 292 ek
= AT SAC, 9 28 B 2ALOA 9 d QIS AT 7] 304N e @ SEUO]EA A
Qlelxe] shehd 242, PREy = 25, ey, Wbl PREy > 308 A4S =S AN AME st

o], o=, A7) E4do] S, Bt ¥4 27 (process environments)] B9 UlolA Hdd FA 2L o4 K
Al KeN 2
= (e}

T
(32 H21 Pitting Corrosion) @ EA] %2 (Crevice Corrosion))dl that £& A3AdS 2+

N = AS v
sheh. A7) 304LMAN 2 E[Q18] 272 UNS S30403 2 UNS S304533 2 E44Ql QA HUo|EA 2H AT

3 vuwE ), 935S ¥IstE= 27 (Chloride containing environments) WollA] S22 F4E (stress
corrosion cracking)ol| oigk /A E HgAdS 7}ZIC),

71 304LMAN ZEQlE] 27Fe] H A shehd x4 Wele Y] All FAdE VIves sto], gl wmE F%



[0029]

[0030]

[0031]

[0032]

[0033]

[0034]

[0035]

[0036]

[0037]

[0038]

[0039]

[0040]

[0041]

[0042]
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2F7] 304LMAN  Z2H| Q@] 2= 7)ol A
ud A=, A7) '] ek
wth C2 4= A},

0.030 wt% C (dE& E<, Hd 0.030 wt% C)oJr}.
0.020 wt% C 2 < 0.030 wt% C¥ < 9, O s AE < 0.025

a0
VB
-4
oX
o
IA

\:l]-Mn

Al T 304LMAN ZEQIZAe F Jle] Wygoe=w & 4 gtk AW7E (low Manganese) HE IwH7h
(high Manganese)

71 A7 (low Manganese alloys)oll &4, 7] 304LM4N €l e] =7 W7t ke < 2.0 wt% Mn
ojtt. miEASAE, AV WMYE > 1.0 wt% Mn 2 < 2.0 wt% Mn, O vFHASAIE > 1.20 wt%h Mn 2 <
1.50 wt% Mno]t}. o]¢} e xAgoR ol < 509 HA Mo th N v &, vlEFsAE = 1.42 2 < 5.0
5 dvth o uiEAsAE, 4] vge > 1.42 2 < 3,750t

Vool

o

A7) vzt g2 (high Manganese alloys)ell ¥alA, Ab7] 304LM4AN ~®H|QE] A7 Fo W dFS < 4.0
A
(e}

wt% Mnolth. HlERASAE, A7) W7 FHE >2.0 wth Mn 2 < 4.0 wt% Mn, U wlEASAE ASFS <
3.0 wt% Mno|th. B2t ulgASAE, A4S < 2.50 wt%h Mno]Th. o9} Ze Melz WYz ol: < 10.09
Mn o No|] ¥, mEzsAE > 2.85 2 < 10.05 devt. ¢ wEFsAE, A 2wdieEe] Mn ol N9

H &2 > 2,85 2@ < 7.50, ¢ "3 Al= = 2.85 2 < 6.25¢|4.

¢l (Phosphorus, P)

A7) 304LMAN 2 H|Qlg] A7t F9] ¢l &dFS < 0.030 wt% P == xddvt. vgAsA =, A7) 304LM4N &
=& < 0.025 wth P, © ut=AsAE < 0.020 wt% Poltl. ©L0 mtEAs A=, A7) FEFS < 0.015 wtb
P, 7P vtEAs A= < 0.010 wt% PE ztE=t),

3} (Sulphur, S)

A1 T 304LMAN 2E|QE27e] 3 e < 0.010 wth SE EFTL. vl e A=, A7) 304LMNS
< 0.005 wt% S, © HIEASAIE < 0.003 wt% S, ©l2T HIEASAE < 0.001 wt% SB X3}

A4 (Oxygen, 0)

2F7] 304LMAN H|Qla] 27} FollA] Akl slere 7lsdt WA A3, Ay Al FaE ol A, 7] 304LMANS
< 0.070 wt% 02 zre=th, upgAE A=, A7) 304LMAN FFS < 0.050 wt% 0, o ulEAsAE < 0.030
wth 02 zt= o<y vEdsAE, A7 3L < 0.010 wt% 0, ©<SH vEAstAE < 0.005 wth 02

A

Aa& (Silicon, Si)

304LMAN 2HQlg] 27 =9 A& e < 0.75 wth Siolth. wtEA A=, A7) TS = 0.25 wtb Si 2
< 0.75 wt% Siolth. © ulHASAE, A7) MYE = 0.40 wth Si 2 < 0.60 wt% Sioltk. z#y, A"
kgl Aol atEE ¥ B2 5 2 AHEd #dsA, A7) A dEe < 0.75 wt% Si E® < 2.00



[0043]

[0044]

[0045]

[0046]

[0047]

[0048]

[0049]

[0050]

[0051]

[0052]

[0053]

[0054]
[0055]

[0056]

[0057]

[0058]

[0059]

ZIHSd 10-2014-0077134

wt% Sid 4 AT},

IE (Chromium, Cr)

Al FAde] 304LMAN ZE| Q1] =7

= 17.50 wt% Cr 2 < 20.00 wt% Cro]th. wl&HAEAE=,
A7) e = 18.25 wth Crg ZEvh. WA

, A7 FFe > 18.25 wth CrE 7HXITh

U2 (Nickel, Ni)

}7] 304LMAN ~®|¢le] 27} Fof 14%4 S > 8.00 wt% Ni 2 < 12.00 wt% Nielth. vl&ASAE, A7)
= 5 Ni9l AFeE (upper limit)2 < 11 wt% Ni, ©] ¥}&HA 3 A= < 10 wt% Nio|t}.

n:°" o

EZgBd (Molybdenum, Mo)

A7) 304LM4N 2E|QlE]l A7 7 2

2B e < 2.00 wth Moolx, 33, HIEHAFAE > 0.50
wth Mo 2 < 2.00 wt% Moo]t}. © ®}=HzAS =

A=, A7) Moel 318k (lower limit)< 1.0 wt% Moo t}.

A4 (Nitrogen, N)

7] S04LMAN 2ElQEl 2% Fo A FES < 0.70 wth Nola, e}, witAeAlE = 0.40 wth N 2 <
0.70 wt% No|t}. o ulEA A=, A7) 304LMAN SFS > 0.40 wt% N 2 < 0.60 wt% NoliL, ¢t n}&+3)
A= > 0.45 wt% N 2 < 0.55 wt% No|t}.

PREy

ol

2] A g 224 (PITTING RESISTANCE EQUIVALENT, PREy+ th&¢] 2oz AAtdrt:

PREy = % Cr + (3.3 X % Mo) + (16 X % N)

&7] 304LMAN ZH|R1E]| 27 v S s 5] AlxdTh:

(i) = 17.50 wt% Cr 2 < 20.00 wt% Cro] =&, e, wtgAs A= = 18.25 wt% Cr;

(ii) < 2.00 wt% Moo E=lHwl &= &}, wpghdsAlE = 0.50 wt% Mo 2 < 2.00 wt% Mo, © w}&3]
SHAE > 1.0 wt% Mo;

(iii) < 0.70 wt% N9 A& =k ey, vlEASAE = 0.40 wtd N 2 < 0.70 wt% N, ©] vl&&3A =
> 0.40 wt% N 2 < 0.60 wt% N, ©]$t] upZAsiAlE > 0.45 wt% N 2 < 0.55 wt% N

ATl Aas, A7) 304NN ZElQlE]ate = 259 PREy, whEASHAl= PREy = 308 S53v. o=, A

1 T4 49 FHAs WY WellA Adw FA g 4 BA (T B " B4 ) g £
AP LS zt= AL wAskth, e UNS $30403 2 UNS $304537 22 EAAC] 9 AU E i3

~
%
ol
(]

b wlask W, 7] 304LMAN AEIQIY A% dstEs EFeke 4 WelA &
A o et 7] o) B4 4 mE BA F-Ael oI AAMEIS] 4% (breakdom)l E HIATE

A} (microstructural factors) &EIE FA|gd= A

471 304LMAN Ele] =7yl shebd] 22, APAo® 1100 T A 1250 T ®9] oA ¥ ar o]olA
Fryo] ofFolx= & FAg olFdl, A7) Hlo]x =F dloA QLAE|UolE vAFEES T2 F53H7] 9
i

A, Schoefer & w23, [Ni] 9% (equivalent)S e [Crlgede] Hl&o] > 0.40 2 < 1.05, zeji}, nhet
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[0060]

[0061]

[0062]

[0063]

[0064]

[0065]

[0066]

[0067]

[0068]

[0069]
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A AE > 0.45 2 < 0.959] WY U d= AS BA3
¥ 28l (solution heat treated condition), 7k o}ujz}
A 7] ol B WAl FRE, A7) Feol SVl
PG 94 9 HdgolE FA da 1] Wy

=
A4 Ae) (Non-Magnetic condition)® &l AZE 4 U},

o m
i,
oy
fuj
1o
OlI) -
i)
ol

o
HE,
ofo
iy
1o
e
o
g{r:

24 (Boron, B)
AF7] 304LMAN ~~H|¢le] ~ 7/1’—8— A7) gt oJx=ZF o2 (intentionally) A7} A5 ¥3tg ,

I, Tl FE,

AYAoR, @ (heats)o] Bad omAom Fahs AL AT Qi
2, > 0.0001 wt% B % EIEawAs <
= !

0.0006 wt% Belth. HESH, A7) 304LMAN Z~H|<l

Ao

= & E7], 10 wt% B
rHeeSs Axd o wrA A, B W= > 0.001 wth B 2 < 0.010 wt% B, :1 n}2}2 5}
E > 0.0015 wt% B 2 < 0.0035 wt% Belt}. =, BAaE 53], A7) 2vHAdYAHY AF Fekol H7bE X
ol9} e TS 5T E dd

ME (Cerium, Ce)

Al T 304LM4AN 2B A3 < 0.10 wt%h Ced o X3 &= dx, 28y, vtEd&AE = 0.01 wtb

Ce ¥ < 0.10 wt% Ceolth. O wtFAstAE, AEFY $FE > 0.03 wth Ce 2 < 0.08 wt% Ceo]t}. wheF

2 ao] AEFS Fasigd, 3 EF F< (REM, Rare Earth Metals)o] ©]sr®2 (Mischmetal)®

gzt AzAZ e Al ul9- WA SH %uﬂﬂi &EF (Lanthanum) ¥ 22 & IJEF 55 REDS 9 =

o] 7ksdith. SER 5452 B dHdA 5HIHE Ced S WHESIe REMse] AA TS AlFs)
TE 7 2 2

A rdsortt.

*(}7

gl
L
R

o

A
5 wgelgRA, g s

i U9~’

SZ2u]lE (Aluminium, Al

Al F3oel 304LMAN 2~ g A7 < 0.050 wt% Al, Z2elv} blEASA=E > 0.005 wt% Al 2 < 0.050
wth Al, O vHAEAE > 0.010 wt% Al 2 < 0.030 wt% AlS © ZE33F 4 9},

Zr& (Calcium, Ca) / vtV (Magnesium, Mg)

AF7]1 304LMAN ¥l 8] A~7Fe < 0.010 wt%e] Ca H/XE+= MgE Y .
27 = 0.001 wt% Ca Z/XE+= Mg 2 < 0.010 wt% Ca H/ZEE Mg, 1 ]"ﬂ/]';{] HA
T Mg 2 < 0.005 wt%h Ca 2/EE= Mg 2 T E 502 BAH0

o

ERog 7Hto g o] 7] 304LM4AN ZE|elg] a7k 7] ZE WA (wrought version) S92

55 ksi 5‘3% 80 MPa9 #HA &7 % (minimum yield strength)E Zi+e= o v s A=, 62 ksi e

A7) RE WAdgow 5" . A HZ:_E_ H AL 41 ksi =& 280 MPag

Az FEAEE ek o RASAE 48 ksi Fi 330 Wadl Hi FBPEE AAE wHgoR H59
3 7

m

T Atk mAE e gs VI e R she], 304LMAN ZH|R1E] 2ol ZE (wrought) 71 AR e 543 i 2

o] UNS $30403¢] ZE (wrought) 71A1% Z% EAe v, A7) 304LMN 2HQg| 27 HA FEPR LT}

UNS S30403= EAstE Zlo| Hlste] 2.5 v ¥ =& & Aes AAS.  ol&k FAEA, Alatstar, F7]% <]
A3k E 29 UNS S30453 A2 ola] 7k

304LM4N =EllEl~7e] ZE V|AAH 7

=, A7) 304LMAN 2~H]
o HA FHT =

A H L=,
7} UNS S30453°2. 2 EA3tH Ao H3te] 2.1 8] %8 & Jrl= Aoz AA g},
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Al FE o] 304LMN el 2% 2E A8 102 ksi FE 700 MPad] HAAAFEE zh=vh, o bt
AsAE, 109 ksi EE 750 WPadl HadgPwE 2E mAgom H5d S v AH2E WA (cast
Version)g 95 ksi HEE 650 MPae] HA¢4 (tensile strength)E z+=t}. o vl A=, 102 ksi &
© 700 MPa®] HAJGAEE MAE WHgowr 5" 4 gk, ulgAe ghs 7o shef, Agtstal g
WO 304LMAN ~ElQlE] 2<% RE 7AA 7%= EAT § 29 UNS S$304039 A #}e] HluE, 304LMAN 2~©] 2l
B7pe] AR EE NS S304032.2 SASE Ao Wste] 1.5 W) o) t] ¥rhE e AgF F 9l
o]} fAEHAl, AlgFela F7]H<Ql 304LMAN QAH[UO|EAl AHAE A7) RE J|AA ZAE
UNS S304537}9] H|aLE=, A7) 304LMAN Z~ElQlE]2~7Fe] FH A7 E7F UNS S304530.2 A4 3te A
1.45 ¥ B & F oS BAFr. =, A7t £7]4<0 304LMAN ~ERIE %o RE 7
2 Cr w92 2HRIgaAe ZE 7AA 2% 543 vudctd, 7 23, 7] 304LM4AN
T 543hE S318039] A H|Ete] 1.2 W] ¥ & 9 dlol i, 53t 25 (r ¥
% ? ATk, aEER=E, Aow] 304LM4N 2H|elg]2~7ke] HA 7AA
gelg A7}

¥ oo dn o
¥ bomE [
Mo 2o e

T
v b
b 8
0,
o
~N
N

o,
ro,
Ach
[
oy
o
fu
A
ol
ot
i,
po
<
B
>
ot
uj

o=, A7 2E  (wrought)304LM4AN 2EHJE=7S  ol&stE A8o] #Aa® HFA  (reduced wall
thicknesses) 2 dlFiE AAE F e ZAES 9vletxn, o|=ZX, HAFEAHASE (ninimum allowable
design stresses)o] @ASIA © ¥7] wlio], 53 304LM4AN =[] 31*7&0] NS S30403 % S30453¢} o =
A QiEUo|EA 2H A 2RI vuEE Ao, A FA pas fmath. A, Ay 2E
304LMAN =EQIZ] 27 e] H A 8A4ASHE 22 Or wEd2 2H< E]*”E'_T/P o %% 4 dx, 25 Cr 79 F
ZE 2 2ERIG AT FAME 5 3

54 Aol BsiA, 304N zEQlE| a7kl the MEFE, e, "adl g owugd 22 54 FEe ve
e 928 XFete] AxHES drEHom TAHT. 7] 304LMN ZEIlE]a7te] thE WFe] HA g
3 24 WSlE AdEHola, vl mhE T W] ety o) el oA 54 so AAEUAY

T2 (Cu)

371 304LMAN el ko] ) g, vhe e W9l e S8, < 1.50 wth Cu, LEu}, mhrHEA
= > 0.50 wt% Cu 2 < 1.50 wt% Cu, © ®[&EAsAE < 1.00 wt% Cuoltt. =& 78 ¥y TS 93,
A7) T8 FdFHe < 3.50 wth, 2, v EAE > 1.50 wth Cu 2 < 3.50 wt% Cu 2 ©] nEAsA =
< 2.50 wth CuZs £ F 9

A7) FEE, A7) e AAA BA A% (corrosion performance)S T X717 9EiA, MERom ) T
t "Had, uiug, Helg, 2/2E U /e YoH FY s vy e 94E9 TE NS 23te
2 A "7t 4 ok FElE vgo] 3, uEA, A7 g5 AAAEE HAsksta, 4] g A4,
A4 2 BA AFS HASSIES =X o Agert.

BH2d (W)

7] 304N 2E| Q1) 27 Fo] Wadle] FHe, < 2.00 wik W, Lk, WFASAE = 0.50 wik W R <
1.00 wifi W E SHEHASAE > 0.75 wik Woleh Qadlg EFsH 30N 2l age) g S
A, ARG EA G &17)e] Aoz AArdE )

PRENW =% Cr + [33 X % (MO + W)] + (16 X % N)

737] 304LMAN |17t WS E sk of

Ay
=
o,
>
e
flo
v}
oo
2
k=)
gl
BN
o,
o
P
ol
Jfu
A
e
ol
-
o,
i,
i)
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(i) Z=3= = 17.50 wt% Cr @ < 20.00 wt% Cr, 12}, vl AE = 18.25 wth Cr;

(ii) Eg8d 3= < 2.00 wth Mo, ZeJ wEAsAE = 0.50 wth Mo E < 2.00 wt% Mo = o ®}l=z3}
AE > 1.0 wt%h Mo;

(iii) A4 = < 0.70 wt% N, 22, vEA8 A= = 0.40 wt% N 2 < 0.70 wt% N, ¥ ¢ ®wghzstA =
> 0.40 wt% N 2 < 0.60 wt% N, 2 =0 vl sAl= > 0.45 wt%h N 2 < 0.55 wt% N; 2

(iv) "gz®l =F < 2.00 wt® W, 22}, 9FEFSAE = 0.50 wth W = < 1.00 wt% W 2 o] n&33A=

WEe, 54 14Fe) A4 2D PREy = 27, 2y gHe)
A PREy > 328 EFATh odd Ho| ¥4 B wi BA PAo] ga|A AAHE Y 2] U@ vAT
o}

% Qae] mikE FAGTHE o 37 R AAE 24 AL d A7

] = AN O—)—\—L_% ]
SsA, e, e, BEbs 9/EE Ueh W/EE ol Fes vad g o5 Uid BE g =
fom i, m AEAew bl & A Paue e nstelmm, 7] dEe A4S Adsieln,
olsh AGl, 47) Fael A, A4 L HA AL AHAHER guHon AR,

HUE (V

A7) 304LMAN 2B A7 Fo] uiugE S < 0.50 wt% V, 2y v siAlE > 0.10 wt% V 2 <
0.50 wt% V, o ®FgstAlE < 0.30 wth Voltb., wlugE2, 7] a9 AA4 32 AsS 9 A A7)V
A, 2, B2E, Hebg; 2/%E Ul 2/5E UoH Zx agi 3 oldd 948 9] BE U}

e NEded Hrhd 4 vk, vhuEe ZhAo] v, oo 7] 3w A

3 xgo g HIE ALY,
5

< HAAskstar, ofst

b A=
Nl 7] W R A%, A4 % 94e AAHN] AN Rdo A,

B2 (C
54 AdS SdA, a1l gas LFste] AxHes 598 A=, A7) 304N Lt @ ALl
EA ~golaazte] thE WEo] HAsith. Mk ;wa O 7] 304LMAN zE|AB] ] g S >

0.040 wt% C % < 0.10 wt% C, v}, w4 sA= < 0.050 wt% C, F+& > 0.030 wt% C 2 <
ey, Al AIE < 0.040 wth CYD 4= Ak, A7) 304LM4N TR E Q AHUC)EA AH A7t B4 W
S Z47F, 304HMAN HE= 304M4N W AT BeE" 5 gl

Helg (TH/YULE (Nb)/YULF (Nb) S &% (Ta)

geel, 54 A& B, o 2 vBa FEs XFetd AxFHES 58] PRI 304HMN E=
304M4N zE|1E]~7ke] thE oA ElE (stabilised) WFo] niddsitt, 53], @9 & > 0.040 wt%h C
2 < 0.10 wt% C, L]y mlEA A= < 0.050 wt% C, %= > 0.030 wt% C 2 < 0.08 wt% C, =221} nj&d
A < 0.040 wt% C2 = AT},

o,
rl
e,
Jud
2=
N2
-0,
w
o
=
-
=
Ny
Z
»
£
-0,
Ak
»
N
N
3
L
=)

314 0] H 28} == 304HMANTI T 304MANTi = UEhfol A= A7)
ElEls A s WS xgeitt. 7] EEbr 9 o] A wel 2den:
A7 el Hel gstE FEAE 2] 98iA, 247, Ti 4 X C min, 0.70 wt% Ti max, £+ Ti 5 X

(ii) <714, EE?E}, 271 Hed el el Aol wet 2dE =, 7] UehE bAskeE #d, 304HM4NND

A7) e Yok o4ty FEAE 2] HslA, 47, Nb 8 X C min, 1.0 wt% Nb max, 5=+ Nb 10 X C
min, 1.0 wt% Nb max
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(iii) F7F=, 47] e o wEe, £3, UoH Sus v2e] v Ao weh 2dHs Yok
2 vrg obg b Wz, 304HMANNDTa Hoi= 304MANNbTa W A& ¥ F8I=% AlxdE 5= 9

I

2]

Nb + Ta 8 X C min, 1.0 wt% Nb + Ta max, 0.10 wt% Ta max, =+ Nb + Ta 10 X C min, 1.0 wt% Nb + Ta
max, 0.10 wt% Ta max.

471 e HERg s, UoE dstE 9 Yo H ZE2 vE kHslE WEe x7] 9 EXE _ER
oo 9o Lxox o3t dale] (stabilisation heat treatment)”} o]Fo]& 4= v}, EEw ZL/EE
E 9/ UE Y2 gEge, 9 52 ©4 3% (hlgher Carbon contents)o] vlg2agt EA 488 93
s HAQIes, 78, g2 9 gy @7 olE dAEY EE gt 23FoE HIUMHAY EE
HAoZ Hrkd = k. oy FE dihE, FEY Rdﬂ’ﬁ. 2 Ass d Adr7Ia, 54 485 93
2HRIG 7S 2AES (tailor), 7] 9459 BEE U 2oz EE /MEKe=z &89 5 3l

B odyo] fHAE 2 UE Wy S| wE A7) 304LMN 2E|Qlg]2age] RE H JfAE wHe duky o

g ojdzy Abe] (solution annealed condition)® Jgdth, ey, AxH FAHLAE (components), »E
2 AFE £, dukdgor  HHI EHW AE (Weld Procedure Qualifications)o] ZZe] ¥+ 2 Aw
2] (standards and specifications)ol #33Fe] AFHAIAL (prequalified)® A, &7% g (as welded
condition)® FgHTE. EF A& #AAA, RE HHAEL, Tg, I74 JtF =7 (cold worked

condition) o2 &F34=E 4 ¢

ANd F= Y92 (alloying Elements)  o|E9 FAe &3

A 27 Mg T8 B F sl o5 SAAA F2 Ao, diFe] A9 o5 7AH
EAdo] By} AHe B4 wixd ¢ Jonz FAXIAo] e, FHe| Y4 He&s wHd U
o2& B2 A3 =7 (corrosion resistant characteristics)S A HIIEE A3 7 U4 A W3
v 2EJAE A oFF ok (metallurgy)el F3HE &94E 7 4 vy, AF}H o=, ol AAAo=R AL
2 5 e 224 2 UAA B %S = 5 vk, 1, I 9 8T e B v 549
AHE mAF e 24 o)&Esta, ol HEIVMeE 2 AFAS AT 5 vk, FJHE FHo aE %
EB2d d3td JAE AFste JAE 7 = vhgS A (various phases), L&A (solid solution) W9
g5 U 2 33t WRAE (Manganese Sulphide inclusions)<, ZJAIHIE]S] 4]¢F (breakdown of
passivity) = 4 (maintenance), w9 744 A4 H wAlFx BFo digh st S 7 5 3l
o},

arg, A7) Faol F2 UAA AE 54, 5T I 2 dA4 96 £ A4, 2 dW E T4 5§
of st e 2t7] A, BV FEY 949 H4 23E FEste AL WS A5 Aolth. o AL, &
3], g5 2A4E (alloy composition)& ©]F& w4384 W4 (metallurgical variables)e AZd 2~ ofF
o] (complex array) % Z} W7 FAHIE], 7 E!

ATz 4 7AA 544 9FS VA= AR
3 2L o5 A Zz2a Ax W g 2AE (heat treatment schedules)ol] ©]

715 Bo] dasith. thse FHEAA, V] Fae 7 daTE WA Y] duE A4S 2E
A3tE]= Ao Wl =]t

o o i 1B
r
)
iy

_'_.:Lio jg-_—r
2HAYAZE T2} FFo] WE o]9 A H EA (passive characteristics)S =3t IE3 Ho
?}%‘5}—‘2 A &4 W3 (active direction) oA HZx #Awlo]Ad el (primary passivation

ol FAIZIT.  o]ofAl, o] HAH HF WX (passive current density) i psss AA2AIZ]IL, I

)=
A HAE A, AAR N (Chloride solutions) WollA, ~HlgA7el a2 3hake] Zrie=
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ol

=

AlZG. adeR, A%

3

H

e
=)

B e 8

J

plid

]

E

AlZ1aL, 1 Ad, SjAjE 3

Z=

&S

=

=

& AW F2 (general corrosion) ¥wk oly#} =+

I %] (pitting potential) Ep

| ool Ee] ulA T

7k

%ol

A A% (Ferrite forming element)Ql =

[}

A Ete] =

T

RIS

3]

N

Ao
0% o

il

=) o)
MLEO
o
<° o

4 K

o] ol

o

=
N o

—

304LM4AN 2=EQ

i

o] 2]

17} sict.

20.00 wt% Cr

A

<]

=

=

SRR

Al

ar

o

<

=i
=

17.50 wt% Cr
(noble direction)ell

18.25 wt%o|t}.

R

=t
S )
& FYe
Al o

[0104]
[0105]

£y
o]
W

W

=K

El

7
A

A el ol 4 =]

il

k=

A A T

5

7] 9l

<

A=

12.00 wt% Ni, 2y w3
dH A

<

=]
=

8.00 wt% Ni

—

304LM4N  2=H|Q

ki

ol

]

S

En
= =

=

T

%

=

=

10.00 wt% Ni

<

pu

L

SHA|

[<)

o kg

=i
=

11.00 wt% Ni

[0106]

FollA, QiEHUolEA A le 27t sfAH]E

ToR

i

o
NR

viel

wjr

[0107]

gude o

Ll

A (deleterious precipitates) .29

)

k=

ol

A= (Chloride) &9

A2 5

=
[<)

5]
2] (macro-segregation)’} YEbE 4= t}.

=
=

=7 22L& 792 (kinetics)

0|
e

2.0

<

=i}
=

A7}

0.50 wt% Mo

M E vz =

AlZ1aL, o] =A, A B

>

L

SHAI =

°©

g w3 ¢

=]

L

2]

2.00 wth Mo, 221} wlehz
ZHUO|EA Z2EIE A

[©)

ylA, <

=

o] Fads

o

1%} A5 (primary products)olA] L=k

RREES

Eal

=1
=

304LM4AN

i

k)
o

(castings)
Z_/_"\_O
Al Fdd (2 o

=

[0108]
[0109]

(passive
AHS

=
=<

23S

18

A

5

22t

I AJHTE]

o

2]

Eias!

[<)

o

=

Tl

AR (Auger electron spectroscopy)

b (modify).

5t

=

=
=

protective)

o]
"
fuy
o]
T

)

=K

N
=o

AR

)
T

g Aol
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ol B9 mAFRE F2 fA57] 8 2F, EEd 2 A3 22 dFelE ¥4 die wWHsE ¢
== o]gjd PN HHsArk, AyHor, S (diffusion rates)o] Q2E|UOlE YolA mj$- 1

AdiE F S 3 = 2 oAtk ol2M, F53F A A4 g 2Tt
L3, Q2HYolEZE dad gigk £ &L E JHuE A, &5 AFlE (welding cycles) &
=

5 0 84 FE (veld metal)olA MaCy Zoho] = (carbides) ¥k ofve} WX (Fh2E-1}o]

o

& ol old sHe AaANGE AL
gt ;A WA Aas, erHvelEd MATEI 37 FE 94, 94 L ¥4 ABS A5

(e}
AL BASE 9, A7) 304LMAN ZE|QlE]l 2~7re] A ZE

Eas SA4& MAATIE T8 A]de] A 1
Ay, FAae 384 (solid solution) B &8 WAl & thelA] Algke &S 7RIk, o]e{eh 304LMAN 2~
e, i &% < 0.70 wth N, Z1efuh, wsbAsAls = 0.40 wih N % < 0.70 wt% N, § vwhgr2sh]

0 wth N 2 < 0.60 wt% N, =0 vl AE > 0.45 wth N 2 < 0.55 wth NS ZE= EH3F

u!:z].o _§-_—v!]

W7 QaHUolE PA daolar, wWzk, U wa 2 Hiho] e, B T, QaH Ul ES] ulA
TEE TR FASES, A5, BB 2 HEEy 22 dgtelE 4 dAo 43S FEE HAstdn
T ERE ] MyCe Zhabo] =R o2l WX (FFERE-Uo|Etel= | HshE, BAshE, HE-UoEflo)E Hi W
2-7hfel =)ot e falg AHE AFS Hasle] A, o B W e, &F WA 2 L&A
E goA B4 9 Ahe ¢ 2L 8IS JHHoR o|RY, a#ng, AA 1A LIRS ANAEY] ¢
3 EA FFoRe W7t Fro FT/E, LaEUolEA AHAE AT FAa §4 AFoMe MAS AEE

s)olal,  SxEUe|EAl mEQE A wa 54 Al wEl@ 9¥%S T 23 ¥ A= (nclusions)
o] AL frestne, AeHom A" F e W3F FFo] AV A B, @k fad JdER
vhoobyet FE Ao Fdoere] AgE UMY, aHER, ddHos, Y] e 94, A4 # &
2 A #AAas AR FET F de T U 3570 4 34 vES Fold ¥ 37 2 F de
el FEe digk Hol@AAZE gl olel gk 304LMAN sEQlE] Ak, W3 FF = 1.00 wi% Mn ® <
2w g gy e, @1k @9 = 1.20 wt% Mn 2 < 1.50 wth Mno® 53] 4

i A

g
s , o 5.0, @ vEAEAE = 1.42 @ < 5.00 == x4
g Aok, o wEAsAE, o 9 Uz W9 g 6, A7) vEe = 1.42 2 < 375010 U] @
ek, < 10.0, HFEAEAE = 2.85 2 < 10.09) Mo tf Ne H]E&3 A, = 2.0 wth Mn 2 < 4.0 w
Mn, 22} wpEAE A= < 3.0 wt% Mn, © whghAls = el oJsiA 5X44E
At 9 vigAEAE, o e 91 9 dEs A8, 47 vES = 2.85 9 < 7.50, HSH v
£ > 2.85 % < 6.250|t},

7

gul

_—

_‘E
X
rlr
IN
&
a1
(e
z
=
=
=]
(-
5=
%
ol
ol
Ir

;AR g Qe B2 EeEEd SAHUCIEA AERIYAA A w4 Y (S 2 54 B4) 2 oA 5

o = | =

2o gk Aggd = 7IAAE EAZdl FAHA 93 (negative influence) S 7HE ¢ k. o=, 5A FL0
A g 23 o Qlste], 3l Ut AAEY Y-S FgY. FR, B FdA dFvs Ee
A2 238" AAE ALY, BE Si09F e Ak MAlE (oxide inclusions)E ZZ&}. o]yt NfAELS

HE JiAlel digk FEd fRelBR, S iEUelEA AERIEAZe] A4, A4 2 a2 BA AT
(performance)ol] & = of 7R R, AL T A FA E BA F2 A E
2 =

!
@ Qe M W ope, ol <

l hl
d R IS AeAT=, JE NS AT FEF AAJ] e AA
F4e FHs. FrkE, 33 a9 Qe 2E 2 Yo EA zEHIIEAA A7t A (hot
workability)ol &|3 @& = 53], SAHU|EA 2HJAYRT el 5= &3 5% (veld metal of
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[0115]

[0116]

[0117]

[0118]
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weldment) 2 7H=® (castings) WollA &9 (hot cracking) ¥ A4 (cold cracking)ol th3dt W=
2 zZl=th,  EA FEGA AaE eaHUolEA AHAYAZ AA"HAA T (porosity)S Doz &
Atk ol ¥E F714 2= (high cyclical loads) & do7]= M=E P4 Wl ZAA 44 /1A F-49
E WAANZ F QY. aga=, dHEZ ol3 83 (electric arc melting), F% &3] (induction
melting) ¢ 7L AN L3 2 dHAER &g A3 (Electro Slag Remelting) T F& ol= L3
(Vacuum Arc Remelting)®} #Z-2 th2 23 A|83] 7]& (secondary remelting techniques) ¥4+ o}zl th&
A8l 71% (refining techniques)® ZgFd AF A4 @8k = of=2 2 kA4 &8 (decarburisation), &
= 2~HAe 2% (wrought Stainless Steel)e] &3t 7FEAE /MAA7IL, 53], 489 &4 55 2 /=¥
el A =&, 2 a2dd 2 Addd did RAE (sensitivity) 5 &ol7] fsiA, F3] @2 &, Aa
92 <l o] 55 S BT YA olgHTt. T, dAdid &F Ve MAEY E e 4

1=

= =
A zEQle27ke] FA (cleanness) H o]of vpz7pAl= A4 2 Q1A 9k ofyzt

e

v

o7t} ol L. 2HYo]
AA A B2 AFE Az, ol2gk 304LMAN AEll#A7e 3 g < 0.010 wt% S, Ly vlEAsHAE
< 0.005 wt% S, © wWIEASAE < 0.003wt% S, ©=H wFEASHAIE < 0.001 wt% S9] 3 dHFS 2L F

)

Eds] FAFAT. A7) Ak gEe Jbed wow < 0.070 wt% 0, 22y vEAsAE < 0.050 wt% O,
o vEEEAE < 0.030 wt% 0, ASH vEEsAE < 0.010 wt% 0 2 7 wkAlEAlE < 0.005 wt% O
2 2AdEg. 7] o s < 0.030 wth P, 28y BlgASAlE <0.025 wt% P, o BFEAEAE < 0.020
wt% P, TSt wEAsAE < 0.015 wt% P, 7F o blEg s A= < 0.010 wt% P2 ZZH A0,

Al %o _§-_—v

Al B84 W YR T2 AAE olEAl7Ia, olEA, dAE xdd HeE A, Fe, dEe
zHolga7e] Az Fol| &59 FEAHS T, o9 mATIAR, &4 Alo|F Fehd] e &H
&9 FEeAS MAAZIY. AEEe HEHoE P4 diolx, AF 2 | Ed wE A £FEE,
S AHYEY nAFRE F2 FASEE YA, Uk B g diol Ze 9 AHUoE dA AXEY
o wxy] 93 HAETE. 0.75 wth Si WA 2.00 wt% Siel WY o] HE FHe 1 e Lx A
of tist 4tsl AL MAA 2 = Juk. a2y, AF 2 YR 22, oigF 1.0 wt% Si 279 4
g2 e T4 Ao HH 2 FE3 AAEor AL FUIAZ S g, agER, ddFow A
g A4, I 2 B AFY ZAE AyFor doZ F 9, FUE Yo #5303 4 IA HES ¥
olx] gromir ZvtE 4 i, HIUFZ o AU SFAAIF k. o] g 304LMAN AEH[QIE A% < 0.75
wt% Si, 28y, vEAsAE > 0.25 wt% Si 2 < 0.75 wt% Si, ©] upEASAE > 0.40 wt% Si @ <
0.60 wt% Si9] M| FqFe Z=F 53 AT, A7) AYE dHe e Ats el 2ty

[e)

il
o ¢
fetl
I
o,
i,
>
0,
=

= h=4
H e 54 2529 A&S A = 0.75 wth Si H < 2.00 wt% SiE XSt T

20 8%
FHES At A vie- A SiHUolE P Aotk o9k fARH, w3 2 YAE wgh Hup A2
o)A Rk, e ~HUolE A diolvk. w7F B UARY oluel, BhA 9 AAef ZE QiHUolE A
W&o FFEE SaHUoES AT RE FE FASES AF, EgEd 9 HAuEd 22 fgiolE FY 4
29 #8S @] & HHstEy., Aoz i FikEo] QaHYolE WA o =gy] wiEd F
S AE FAcke AEE ARACR . a2BR, AV S5 49 34 Jvdee i ©
gk, S 2HUo|EVL ghad didk £& & EE JHTE HA, oA &4 AlelE g, &4 545 2 &
el dREFF-olA MosCs 7hrto] =RE ol g}, X (FFER-UolEgtols | Al F4asts, HE-Uo|Edol=
T WHE-ghhfelm) el e {ad JAAE] FA TheAol solethe AE ou|gitt. LA Vo]E9 w4
TZ7F, A7 dEe 94, A8 2 B4 AsE HAsEle AE BAske Aol Rkste], 3&A uelA i
R A 304LMWN AEQlE| A VA AEE ST A TR dodit. ] ga e, 2E 2
ZHUolEA ZHIg 27l EAS HASS e F2 G MEAdES B2ASH] fsiA 0.030 wt% C
maximum O 2 FAA o7 AskEc), o2 gk 304LMAN ZE|le]27Fe < 0.030 wt% C maximum, L1} B} SHA|

IA

= > 0.020 wt% C 2 < 0.030 wt% C, © ¥&HAsA= 0.025 wt% Co] ¥t T}&Eg ZIe= EXH3 1Ay
Atk EA AL #HAEHA, o =S vA = > 0.040 wt% C 2 < 0.10 wt% C, 2} bl AE <
0.050 wt% C, H=E > 0.030 wt% C 2 < 0.08 wt% C, 22|} vl&AEAE < 0.040 wt% Co] v}FAs}ar,
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[0119]

[0120]

[0121]

[0122]

[0123]
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304LMAN Z~HQlg)~7}e] EA WE =, Zhzho] 304HM4N = 304MANe] =& o2 FAE QT

9 vioved &3

ﬂi)

B2, AFE, ¢FuE, 2

2| A~ A3 MFAL, B Ee AEY 2L uUE 94259 N8 &3 (discrete amounts)S =43}
o MA"E. 7] zHRIEAA ] AEFS TESUH, ngd PR A 2R ARZA A wS WS
TRHEg, den g gE JEF FE5 RS 7153 o 23 £ 9. gukzow /\EﬂL 27
o EAEtE 549 A¥HQA IF 4F (residual level) S Fol BAE rdo= ?47}o}~ AL 3}

ﬁoﬂ, *W] 304LM4N iﬁﬂﬂaé%}%, EW3 > 0.001 wt% B ¥ <

wt% B, 28} vlAE A= > 0.0015 wt% B 2 < 0.0035 wt% Be] B4 FFS ALE Az™E £ gk, o
b 7FEA delA Bl o2 Ay, T4t FEA UM fAFE RS RASH . R MX
TasE, RIZ-UoEflelE e HZ-Jhulo|=)9} 7 4 AtolE T 24" HH Y
%@ 4 9 83 doJskr o, i dAAlolE Zoll "ol EHo z#e AA (grain

<=
boundaries)®] WA= dlol] HAsA &= As BT darvt v

7] 304LMAN 2EQlE] 27, EWE], < 0.10 wth Ce, 2 vlEASAE = 0.01 wt% Ce 2 < 0.10 wt%
Ce, ¥ w&ATAE > 0.03 wth Ce 2 < 0.08 wt% Ce2] AF FHFS ZEF Axd = Jrb. AFS 97
7V83E AMAstES ~E1E A7 el AE AFEsE (oxysulphides)S FAdsta, 18y, 54 FollA, o

< =229 32 AgA| EElatA s wAA Fevk. 54 A8&& &, = 0.04 wth C H < 0.10 wt%
C, ¥y v=Eg s A= < 0.050 wt% C, T > 0.030 wt% C 2 < 0.08 wt% C, Z&v} vk 3= < 0.040
wth C9 © o ehadeko] AEwW, wak, 304LMAN ~E|QlElA7ke] WEe EWs| < 0.010 wt% B, 1#vt

S A= > 0,001 wt% B 2 < 0.010 wt% B, O ®}ghasiAl= > 0.0015 wt% B 2 < 0.0035 wt% Be] &
2 ¥, =5 < 0.10 wth Ce, 23 w3 A= > 0.01 wt% Ce 2 < 0.10 wt% Ce, © vlEHs}AE >
0.03 wt% Ce Z < 0.08 wt% Ce2] ME TIHE Z=H AxE F Att. EF 355> 2 dHolA FA e
Ced] 5ol 233t REMsS A IS xﬂ%é}E% R EA BE s A o]8d F dvke Al fd
slof strh. 7] 304LMAN H|RlE]A~%e dRuE, Zg W/ Ee vadlas 588 XdetEs AxE 5 9
o ol#d dirELe B I3 é%‘iﬂi ofvet AALE /RS AsliA 2Hde2Abs st 2/
e AAE AA (deoxidise)dt=dl H7ME o . AAs dFvg g3, A&
0.0 g <

A, < 50 wt% Al, 18] vpEAEAE > 0.005 wt% Al 2 0.050 wt% Al, © ®=&&3}Al= = 0.010
wt% Al B < 0.030 wt% Ale] L4FulF HS 2EF A ow FHEL., o9 vixviNE, A A H
EE= ntadlg d5e, F5 oA &3 A (slag formation) S #1337 YslA, < 0.010 wt% Ca

2/EE Mg, 28y wEASHAE = 0.001 wt% Ca B/EE Mg, 2 < 0.010 wt% Ca R/%EE Mg, © vhgAs)
AE > 0.001 wt%h Ca E/EE Mg, @ < 0.005 wt% Ca L/ Mg Ca Z/EE Mg d3S ZEE Aoz
Zddr).

2 Wy
ER HLS 93, 47| 304LMAN *Eﬂohﬂ el e ixe e, ¥ad 2 viyiEs e gE dw o
290 EA FES TFsle] AZXHES FAE 5 Jduk. o9 fAEA, EA FES EiA, = 0.040 wt% C
A=)

eN
2 < 0.10 wt% C, 22|y vlEAsAIE= < 0.050 wt% C, == > 0.030 wt% C © < 0.08 wt% C, =2z} vk
SHAIE < 0.040 wt% €S U] & g4 3efo] ME 1, 304LMAN ~H|QlE] A7 B W, dukzo=w 7}zho)
304HMAN HE&= 304M4NS o]=A o2 FAHATE. HEol, 54 A&S HslA], > 0.040 wt% C % <0.10 wt%
C, 23 utEAsAE < 0.050 wt% C, B > 0.030 wt% C 2 < 0.08 wt% C 22 ulEA &A= < 0.040
wi% Co] U] 322 @A o] AT EM, 304HMN = 044N 2EllElatde] 54 wE, Ao ey
A3}E, 304HMANTI & 304M4NTi, YO8 <FA3lE, 304HMANND = 304M4NND 2 Yo F Zejx ag okAs)
EAoR ¥ FAHEAGY. HERE HHstH, UL % Hste 2 oY

¥, 304HM4NNbTa W= 304M4NNbTa Fa&
oF Fo v Astd Fee WEFS x7] (initial) & EA 2EHT U] W 2moA bgst EA
gE Alsd & ok HEE R/Es Ued B/Es Ued S9s 'Y, ¥ w8 g odFe] dase
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! (crevice

e ARHE AL

4 ey, adER, JEs 2EH]lY

o

1.00 wt% Cu

A 2]

A4k (boiling
[e)

<
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5}

T2 As
i

o

J
=
T

P
h=4

5
St

E
S|
&

IS
2o A
Fher,
M9l Hae 9
w45

J

%

=3

kel

=t

H

e 72

.

[}

1.50 wt% Cu, © #H}

, B

& 1.50 wt% CuZbA 9] T2

H ol E
<

ek 0.50 wt%e] FEl7h
h=i]

FE= (tailor), A7)

[s}
0.50 wt% Cu

A, -2,
ES

>

ATt

o

L
o

H
7] 304LMaNe] e deEe, o

<%= (active dissolution rate)<}

9]
A5

3 9

el A

ke
l
o] u]
‘Q‘o
2+ A]
=

L

.

L

L O =%
e 3
=

effect)

HAstErk. 2R 304LM4AN 2

=

[e)
H] A3k wi Al (non-oxidising media) WollA] ZE|Q

Hydrochloric Acid) We] &4
corrosion loss) =T}
2 < 1.50 wt% Cu, 2]t} u}

(beneficial
7] 18l

[0124]
[0125]

3.50 wt%

<

dHS AsA,
2.50 wt% Cu

9]

=3
=

& 7
2+ A]

o},
>

%

0

~

o

il
M
~K

i

<

F 2 8=

3.50 wt% Cu, © #}

<

o HdA717]

ul

o
=

1.50 wt% Cu
[e}

34 7

A4

L

S
!

#4317
Tele, 47 dael A

Cu, 2} uf
Fow 544

[0126]

o]
AN

e %

MER o7 H

A =

=

m
il
s

)

E“I

2"l

T

[0127]
[0128]

Ton

o

|
i
K

oja}
m

O

wr

<

oy

ol

HAB 5

ol A
(base metal)3} Ab3}E-Z09

B
o

S E o] E 0] 1A T

!

o

oF

K

H

o

14 A<sEy. o, 2

3]

7] 9l

=
-

ul-
=~

=

=)

3

7}

J

%
™

Ao 3

2.00 wt% W, 121} upery
A, == )

1

<
=

3}

vl

0.75 wt% W<

>

2| ¢

A

fu

SH|
- 40 -

°

ol 7

1.

t 304LM4N
gl

1.00 wt% W, of wlzkz]

k)
14 9oz AstE ),

|

171 <]

<

°

EE

Hagle w9 arpelmw, 4]

ol
=
=

s}

S|
&

AX7F 9ok, agrez, oy
3,]
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AE > 0.50 wt% W

WA e, e

+ 9k,
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[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0136]
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O W EUNG YIS N FEAA, WES LAYl 292 ALl AT o
@ 4R AT, wbEel A7k O 234 dRon FAANE olFAYEE, AL Tud WS 88
AT ER, WRHE G M | w8 2FE, o, Bends 23d vhiEe, 48 84 WA
AW R W Ea B (34 L BA P od AZHS AMANG. Bnds 239 shbES 95
e TP B G $URA 7o) Ud 4L AHA 2

c X (FhRRe] el =, A E W e-shulo]=)Rt olue}
MpsCo ZHatol =9} 2 falst A 8-S Pk AES At 7Hv. age=, dddos Subi oA
FET 4 P4 e B9 oglel 37 B & A vhbEe FF0 g@ Ad @A av =,
A2, 83 AlolE Fotdl, &3 34 2 &4 d9FgRoA R AAEF] L AS A5 A
(propensity) S S7F4 4 Aok, F, olgldt I3 A 2 {38k 4 (deleterious phases)e, 7] &+=2
A4, A8 H B4 A gdaE ded 3l B, olugh 304LMAN ZEIRIF AT WEPe, <
0.50 wt% V, Z22iu, #l&EAsAIE = 0.10 wt% V 2 < 0.50 wt% V, © vFASAE < 0.30 wt% Ve HlhUE
e ZIEE =13 :ILHE = HP/}E:F%, A=) @iﬂﬂ B2 Ass o MAAZIZ] HEA, T,

olgfd YL TE T =3 YolA

7470l avtolmm, 7] Fuel BAES HAstetal, o]9f

ol o
l>
o
o
m
o -
g
~
FT(
o
j:
u:
W2
i
rr
to
o
o afy
v
[~
)
iiu}
&
Y
ﬂo

Helg, Yed 9 Yo h Ze» vge a3

> 0.040 wt% C ¥ < 0.10 wt% C, =&, #gAsAE < 0.050 wth C, F=E > 0.030 wth C L < 0.08 wt%b
C, 23y, mlEAs A= < 0.040 wt% Co B ¥ &4 ko] NaEs, 54 488 HaiA, 7] 304HM4N
T 304M4N 2EQlg AR B W dubE o 304HMANTI B 304MANTiE, 1719 2o w2 ElelgE gt
FE AEF oA or FALIY: HElE AdAstE Y] Fae FEAE 2] 94, A2, Ti 4 x C min,
0.70 wt% Ti max, %% Ti 5 x C min, 0.70 wt% Ti max. ElEbg <H43td A7) &g WExL %7] £4 &
ﬂal ZHT H w2 2noA kgt dAt ATd 5 k. HERES, §59 A4, J4 2 B As
S HAgs7] AsiA, dAEY EE gde 23 delA T, ¥2d, vy /EE UeF 9/EE UL

Zejx wus} 23w} FEAG EE EEoe a5 9l

Ehr ml

TEgh, > 0.040 wt% C % < 0.10 wt% C, 22} v 3AlE= < 0.050 wt% C, = > 0.030 wt% C 2 = 0.08
wt% C, 2eluh wEASHAE < 0.040 wth CO O ¥ ©A el duFHE, 54 AE&L A, A7)
304HMAN EEE= 304MAN ~ElQlE]A7be] B4 WE | Aubd 02 304HMANND T 304MANNDE 3l7]ell Ale] mi= y
O IS 2w uHom FAEYTH:

Yo H oAz 79 A= 225, 217, Nb 8 x C min, 1.0 wt% Nb max, %=+ Nb 10 x C min, 1.0 wt%
Nb max
FHHo 2, FF tE HEe, UoH 82 g9 o] us Ao mEt 2dyE, UE ¥~

EP@HQ%,%MMWMa¢ESMMWMaH < E@ﬂE%mWE%%:%W:m+IQSXCmm,LOm%
Nb + Ta max, 0.10 wt% Ta max, = Nb + Ta 10 x C min, 1.0 wt% Nb + Ta max, 0.10 wt% Ta max. Y2H
PgsE W Uod ETois vg gnE gEel WS 27 89 dAe LEud o %e LxdA hds

r A4 2 P4 ABS AHse

53 £
)9, Aase WE bR 2gon o, Yxul, s 9/EE Hebrs 34 @AEAG B )
=)
=

ZX ;(:] %tlﬂ-x’—ﬂ:;(l I)\
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[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

ZIHSd 10-2014-0077134

34 A9E olEas AEd UgomRE B
(

3
interactive)o]i, A% (attempts)E %*—‘. &g

olel~ (pitting resistance indices)ol] w3k EH3sh= o A=A A7 (empirical relationships)E Ab
S3ES St FAAFIHAFE Aitsted AFSE Y B Ho R 518 A

o
B gl 248 us wus THolR

(i) A2%=F > 17.50 wt% Cr 2 < 20.00 wt% Cr, 1eJv} vl&A3AE > 18.25 wt% Cr,

(i) Z2d gz < 2.00 wt% Mo, 23} wEZ A= = 0.50 wth Mo 2 < 2.0 wt% Mo, © w®}EZ A
= = 1.0 wt% Mo

(iii) A4 = < 0.70 wt% N, 28} vpEAsAE = 0.40 wtd N 2 < 0.70 wt% N, O vl sAE
0.40 wt% N ¥ < 0.60 wt% N, G0 vl&2&Al= = 0.45 wt% N 2 < 0.55 wt% N

A7) 304LMAN 2EQE] 272, PREy > 25, &y} vl Al= PREy = 30 ¥ E5AHE 34T AAE 2=t

AANH O, 7] 304LMAN AElQeaake, AW B s Bl o $ 84Ad ® FS A 9,

Tk A4 H QI8 E zte WAA HAr 549 553 23S et AAH 1y (total 1solat10n)°ﬂ"1
ol¢} e Al &g #ak o FAl (reservation)S Yrl. A7) Ae FAAF (pitting performance)a 7N
AA 7= H2dap 22 g8 949 593 a3t olfE AASHA v, ¥H2eS X35t 304LM4AN 2~
A 2=7re] e #AsA, FAAIYTEATE 719 A& AFEste] AltEn:

PREyy = % Cr + [3.3 x % (Mo + W)] + (16 x % N)

o L
S Zte=

]

40 wRke] PREyy P2 "eaEHuRl" 2HRlgAdew FRE e Aow

3
MA o olalfity,  whdel, 40 o4 PREy @< b R whel 7]&® e, olEel

e

wrgel &

-
o

o
e

] O~ 5

9 2 R ARAS welate "HEesHYL AHgator BRE 4 . A7) 304N 2Eeld
~7pe] ol F HAUe ¥ WS oo 24 AXNER 5us pAHAT:

(i) 3= = 17.50 wt% Cr @ < 20.00 wt% Cr, 221} vtEAstA= = 18.25 wt% Cr,

(i1) 28189 3= < 2.00 wt% Mo, Z22iu} vlHA A= > 0.50 wt% Mo 2 < 2.0 wt% Mo, © w4z &}
= = 1.0 wt% Mo,

(iii) A4 &= < 0.70 wt% N, 28U vpEA5HAE > 0.40 wtbd N 2 < 0.70 wt% N, O vz sAE=E >
0.40 wt® N 2 < 0.60 wt% N, O3] vF&25HAE > 0.45 wth N 2 < 0.55 wt% N

A SheF < 2.00 wi% W, 2y wEREAE > 0.50 wth W R < 1.00 wt% W, © wiEAEAE =

BAuS I35 A7) 304LMAN ~E| Qe A7) WME S PREy = 27, 13y} ulERAS A= PREy = 3201, &
x

o B ¥ mE A 20 o@ sAuE e ekl g AT
o)

L2Ho|EL wATE
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[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

[0159]

[0160]

ZBIE3S 10-2014-0077134

Al FHAS] 304LMAN AE|QlE] A7k el xS HAPHoR 1100 T WA 1250 To Wl s
ojojA] FuEE &9 AA g o]Fol, Wojx EH  Ulo] SxEHUcES mAFEE FE HAIJESE §§ o
AollA =dec, 3% e 84 55 2 &1 ddFio I, &9 IXH el 304LMAN uﬂ 1
2 BAO vA tRE, A7) FFol LaHUlEQ RS F2 BAE] S8, A7) dFE vl g, 2
HuelE P4 da 2 Fgo

E PAFYx gbol] WMA~E HAste] 2dEHT. Y] dFelE H iiEﬂ‘%o]
E %} (austenite phases)S ¢t A3}l 949 A% &8 (relative effectiveness)= o]&9] [Cr] 2 [Ni]
FFolgts g2 veld 4 k. [Cr] 2 [Ni] 3% o] 89 HAXJE &7} (conjoint effect)= &4 55
2 o =a7] 93 Schaeffler o] o8] AAE WS o]gako] Yehfol At 437] Schaeffler tho|o}
e o277 &4 e HAMAE (chill castings)d Zo] Wzd e B &3 ANEAGRE A 8715380
T, A7) Schaeffler’ trolofsle wah, Al 2o 4 #de XX (indication)s AFE & v,
A7) Schaeffler & ol9] [Cr] H [Ni] B olgte &A= HAH= o5 sty ZAd g A&sHA ¥7)
do] AW ~EdYAg 84 250 TR oZa%th. A7) Schaeffler tholol1@e d7]e] Ao i}
[Cr] & [Ni] Z%& o] &3F3ir}:

[Cr] %% = wt% Cr + wt% Mo + 1.5 x wt% Si + 0.5 x wt% Nb (1) [Ni] B = wt%
Ni +30 x wt% C + 0.5 x wt% Mn (2)
a8y, 247] Schaeffle ! golelawie obgstd LaHYo|EoA Aol Fo3d gks Hdst = gy

aeBE, A7) Schacffler’ olob1@e erdelE P4 AxeA dxo FoF JPAL TPHES

DeLong o o814 A=At A7) DeLong Tholol128e &4 (1)ol| Al Schaeffler o] 93 o] &= Az} =
A%t [Cr] @eFAle] ol gEdet. ek, AVIINi] BEe shr]e Ao utel W E o

[Ni] @ = wt®% Ni + 30 x wt% (C + N) + 0.5 x wt% Mn (3)

o] gk DeLong5 t}olol13e "Welding Research Council (WRC) #H|2}o]E4= (Ferrite number)" 2 "X}7]2% oz
AAE dH#olE SFeF (magnetically determined Ferrite content)" o]t Boj2A, dHo|E I

(content)& R, 37] FlgolE4 E FgolE Wi (5, > 6 % HZo)E bl ztold2 A7 FHo]
o]g%¥ WRC XA FA (calibration procedures) % HAZA (calibration curves)o] THHTE. A7)
Schaeffler' tholob 13} A7) DeLong’ WH® Schaeffler thololiale] nlmi=, AR [Cr] D 2 [Ni]

Fgoll BAA, 7] DeLong5 thololaslo] o w2 FEtolE AF (S5, U1F 5 ¢ U x2)S d5ste Aol
A, a8y, A7) Schaeffler tlolo}zl = A}y DeLong5 tlolo}a:Me 7 &7 (weldments) ol

A AFEe] gornz  o=2A BEA Edout ALl &u. Iy, oE2, EAT A T2 F9 F

2 A% (indication)E A|&sta, ©E Fu Y42EY U™ g3 dist 7HXYe ARE AF

Schoefer = Schaeffler tololreie] W& ® AL 728 (castings) Ulol seto]E 42 Awstr] 94

7

AHEE 4 9leS UERATE. o], AS00/AS00N-10" o] ASTMO] ]3] =¥ uke} z+o], Schaeffler tho]obo
A HARE FEHS Y ol Ex e FYWEE #Hgto]lE (Volume Percent Ferrite) % o= stz WA

7 oot FAZES [Ni] 9RO e [Cr] B¢ vEE TAAT. L, Schoefer &, 7]¢] A
2 =RRE L
[¢]

o uwgt [Cr] &

[Cr] @ = wt% Cr + 1.5 x wt% Si + 1.4 x wt% Mo + wt% Nb — 4.99  (4)

[Ni] 2 = wt% Ni + 30 x wt% C + 0.5 x wt% Mn + 26 x wt% (N - 0.02) + 2.77 (5)

w3k, Hglo]ESHA A (stabiliser)el T UAiE 3 Schoefer ©.% TolE Fao WS AFIEE, A
71 [Cr] 9% Ak Fgs = A ghel o] WMol #E 5 =

e AT o=, ¥ Lol 23
S 3



[0161]
[0162]
[0163]
[0164]

[0165]

[0166]

[0167]

[0168]

[0169]

[0170]

[0171]

[0172]

[0173]

ZIHSd 10-2014-0077134

et 0.72
v 2.27
2]=55 2.20
ehet 0.21
dFAE 2.48

o} mRIA R, T3, 2~ UolE <A A| (Austenite stabilisers)?] ©E YiE EI Schoeferﬁoﬂ o] 3
] Tol=E 7] [Ni] G QAo &k A X
A= A2 [Ni] G Aol AAE o

o
o N
4
o
o
i
(e
e
ol
9,
%

Lo

A [Ni] 9% JA
T2 0.44

1}, ASTM AS00/AS00M - 107, A7) Schoefer ool o], X

1 :
&9 FHALE TP 2T RN Agbsshe A BAB:

>
9,
=)
il
[
ol
oL
4
o
=)
il
ofy
oft
=
M

C Mn Si Cr Ni Mo Nb N
MIN 17.00 4.00
MAX 020 2.00 200 2800 13.00 400 100 0.20

A7) AF3 g o 2 304LMAN sE|elEl o] A4 < 0.70 wth N, 28y blgg s AlE > 0.40 wt% N
2 < 0.70 wt% N, ©] BERSAE > 0.40 wtb N 2 < 0.60 wt% N, O] vAEAE > 0.45 wth N 2
5

=
< 0.55 wt% NI Aoz oAd 4 <}, o]&, ASTM A800/A800M - 10e] )8 =919 Schoefer  tho]o}-re

AxE Was gol, i B LEelE P4 Axolth. oSt RASMI, W R WA wg, mu Ao
SRl osEelE Wy faolth, Az P gAMw ohleh, Wik 2 UAd g oxwHuelE g4
A0 £Fe, erdolE MATES FE FAFES 2B, BUud ¥ 2T g Agel= I
Axe] e %37 AN AHsAT, ARHoR, Are Fibgo] erdtolE YA o ey HE
o, FE A4S FYSHE AFE AVHoR ARAY. B, P FEH ge) Gy UEAE gad
o ES, esHUelEst Aael Ui & SARE 2t A% LAY, o, 87 Al ok, 84
TE W GG BIFLAA My At R ohfeh, WX (hER-UelEdtels, AstE, BAstE, mE-}
olEdolE mi mE-shilelE)sh 2e faF MRS G FANS FaAE AL g, 2
ezl v el thal olv] w=ol® vhsh gol, Yaul, v, ElEhy, B, ATvE U Fes 2L
4252 3T 5 Atk
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[0174]

[0175]

[0176]

[0177]

[0178]

[0179]

[0180]

[0181]

[0182]

[0183]

[0184]

[0185]

[0186]

[0187]

SIHS31 10-2014-0077134

a8 ez, A7) 304LMAN Bl a7t X AH £ 55 2 £ dA9de &4, &8 dAH
AEjo) A Hjolx BA wAl TZ7F QAHUOER = AL F2 mAds] 9sa =W AurEe] gt
ol exHUoE A U4 2 FgolE EAYLE T WHAAZ FHZHslele] 2EAY. R A

304LMAN 2=E]Qle]2=7ke] B}t B Schoefer o wheb, [Ni] kel o8 LpFo]n

>0.40 2 < 1.05, 28y vtEAs A= > 0.45 2 < 0.95 Ul 2

= ﬁﬂﬂoi A7) 304LMAN ZE|Qlg]l A7t £ &xolA nFE 2 dAAe S5 23S Uiy B
o, 9 2% % =42 (cryogenic temperatures)olA 3 <IAS BAICE. ¢So], AV FFS H[A
A AEE FaEa, AxE 5 Ao

2 % 3} = A]

b At Fol|l Wist Az A, 7] 304LMAN =H[QlE]~7e] HA glehs A §ele Ao, thgel
e S wMEge y3yo] ARHA}:

(i) = 0.030 wt% C HuH, e} wprzsiAl= = 0.020 wt® C 3 < 0.030 wt% C, © wigAspAE <
0.025 wt% C;

(i) o w2 el =S 9, < 5.0, vtgAsA= = 1.42 98 < 5.0, 28y 9 utgAsAs =
1.42 2 < 3759 Mn o) N 8]&S zta, < 2.0 wt% Mn, 28V vFEASAE = 1.0 wt% Mn 2 < 2.0 wt%
Mn, © vEASHAE = 1.20 wt% Mn 2 < 1.50 wt% Mn;

(iii) < 0.030 wt% P, 28]} ¥t2AslA= < 0.025 wt% P, © ¥lgAsA= < 0.020 wt% P, o0 wpz+
AsHAE= < 0.015 wt% P, =0 wgrzsAl= < 0.010 wt% P;

(iv) = 0.010 wt% S, 2=y} HFEAHAI= < 0.005 wt% S, © wFEAsHAl= < 0.003 wt% S, Y= npg3
sHAIE= < 0.001 wt% S;

(v) < 0.070 wt% O, 12} vlgHAsAE < 0.050 wt% 0, © vlEAsAE < 0.030 wt% 0, BT vjzHzA
SHAIE < 0.010 wt% O, <=t vl sAE < 0.005 wt% O;

(vi) < 0.75 wt% Si, 28] vlEAsAE > 0.25 wt% Si 2 < 0.75 wt% Si, U vtFASAE > 0.40 wt%
Si 2@ < 0.60 wt% Si;

(vii) = 17.50 wt% Cr ® < 20.00 wt% Cr, L& v} sAE= = 18.25 wt% Cr;

(viii) = 8.00 wt% Ni 2 < 12.00 wt% Ni, 2=y vlghslAl= < 11 wt% Ni, © &8 AE < 10 wt%
Ni;

(ix) < 2.00 wt% Mo, 28]} v} AE > 0.50 wt% Mo 2 < 2.00 wt% Mo, © vlZHASAE > 1.0 wt%h
Mo,

(x) < 0.70 wt% N, 28} ¥FAsA= = 0.40 wth N 2 < 0.70 wt% N, o vFASAE > 0.40 wt% N
2 < 0.60 wt% N, T]20] vtEASHAE > 0.45 wt% N 2 < 0.55 wt% N.

A7) 304LMAN zElg]a7te ) EAE 58 fFo] AAZE zha, PREy = 25, 28y vtz e A= PREy = 302

Zr=th. 237) 304LMAN 2~ElQlE] ~7e] 848t 2AS Schoefer o whek, [Ni] @eko® he [Cr] Weke] wlg
°] >0.40 ¥ < 1.05, 28y w3 Al > 0.45 € < 0.959 He o J=F 2A37] QA &8 @A
oA HAstErt, ek, A7] 304LMAN AH B ARS FoJBR2 A FeB FE U XFEaL, AFFFOR EA)
g 5 e O BEEERT ol B4, MAE, 4FvE, Zd /EE vavlad 2 AT U8 daE
o EZFS 4 Qlrk. AY] 304LMAN Z~EIRIE 7t BAe] F7t glo] AlxE 4 3, F4AY AFFES ol
B2 oz FYPste AS A5shH & Uhmills)&ez AdFoe=w > 0.0001 wth B 2 < 0.0006
wt% Bolth. EE A7) 304LMAN ~ESlE A4S = 0.001 wt% B 2 < 0.010 wt% B, 2@} utHAsAE >
0.0015 wt% B 2 < 0.0035 wt% BY =4 FFs E

W3] ZeF Alxd 5 9k, AlES < 0.10 wt% Ce, 7L
e

[¢}
gt v sAE > 0.01 wt% Ce 2 < 0.10 wt% Ce, © HEASAE = 0.03 wth Ce 2 < 0.08 wt% Ce?
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[0188]

[0189]

[0190]

[0191]

[0192]

[0193]

[0194]

[0195]

[0196]

[0197]
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g a7to]l AES T, REMs7) vl HE R A 2 el 27 A
He 2 OE JEF 3% (REMs)S 715e o 2383 4 g}, sER
oA 543t Ceo ol A3e REMse] AA dHS AFste vardgn s = EF
< 0.050 wt% Al, 2]y wlgAaAE= = 0.005 wt% Al @ < 0.050 wt%

wth Al 2 < 0.030 wt% AlY &FuyE o Hrrd 5 vy, T W/EE

.01 wt% Ca 2/%E Mg, ey vpEEsiAl= < 0.005 wt%h Ca H/E+= Mgel Ca

27 Aud AeRFE, A4V 2E 304N ZHJEATE o]&F A82 FolE HF7(reduced wall
thicknesses)® iF- 3td 4 Ui, o], HAFEAAZH A53HA o =7 witdd 574k 304LM4N
*Eﬂ‘ﬂﬂ*ﬂﬂ UNS $S30403 2 S304539F & BA=Ql o ~EH Uo7 N o 790, DS
FA RS =T 4 Ark. AR, A7) 2E 304N ZH[ 1l 2Ade] gk HAFSAHEASH S 22 Or wEY
2~ 2gelg]~7 (Duplex Stainless Steels)®UF, U ¥31, 25 Cr o+ FZdx 2273 41300}

ok RE 304LMAN sHIQIg2Fe] 543 o] &H U, ¥ 9F2> ¥ (thinner wall) #4847 39k

A 1= 9 #& AxAzlo] %ﬁ—sﬁ o= o gl ﬂ%%oﬂ, Az 2 AL ES dAHez kst

T AEE oslE F Advk. I BEE, 304LMN "1 22, & 184 (structural integrity) B F-4]

J3Ado] QFE I, E3], 93 %0 (offshore) ¥ 24&0] (onshore) £ A3} 714 #go #Askst FH3 Ay
3}

2
Hgow ggd & k.

N

S
o

.

RE 304LMN ZEIQIE S, 5, d T
T ogons, edxnel Ffa AstHATIs (FLNG)HEE
° B

(topside piping systems)¥} #Z&

A7) 304LMAN 2H|ele] A7e, wd ERIE A, Ao W A LoA 943 XMl olyg, n|AF A=
EA 2 AAS zhegsE HolM, QZAOFING W& 2 240] ING ZUWE o] &5 o] Al~¥ (piping
systems)# ZE Qxpo] U Lol AR & tho] F8EE Fo]F A AEIROR o]8H 4 gt}

304LMAN Q. ~Evfo] EAl 2~E|A 27 9o, F7l2 W3, B 7]e U&olA] 316LMNS.ZE -3 A el = Al

2 Fdd7 ArATt.

316LM4N

A7) 316LMAN 7% o ~®H|Uo|EA AH| Q8] A7FS PREy > 30, 18y} ulEzA &A1= PREy = 359 B4 &4
AgFEAE 2 g =& FFo A4LE ¥, PREE AAY FAATIGHEAFE 3o 2o uat Astg

t}:

471 S16LMAN =H|Rle]A7k2, A B =a Bl didh £2 A 2 F2 84T deol, ¢ o
ol Ay wAAA 7 23S 23ste2 P A7) 316LMAN ~H|Qle] ~7ke] 384
AL e ola, tEd o], TF WIS e shehA did ofsid 5 ET: 0.030 wt% C max, 2.00
wt% Mn max, 0.030 wt% P max, 0.010 wt% S max, 0.75 wt% Si max, 16.00 wt% Cr - 18.00 wt% Cr, 10.00 wt%
Ni - 14.00 wt% Ni, 2.00 wt% Mo - 4.00 wt% Mo, 0.40 wt% N - 0.70 wt% N.

PN o,

A7) 316LMAN 2ElS1 ] A~ ek, o e t)RE FeZ ¥38laL, 0.010 wt% B max, 0.10 wt% Ce max,
0.050 wt% Al max, 0.01 wt% Ca max Z/HE+ 0.01 wt% Mg max®} 722 vf$- 4Fe 2 A4 2 AFFFo
2 BAAoRE EAEtE e EEES U EFT 5 vk, 7] 316LMN ZHIRlE 27 shehE 2L, HY
Hog 1100 T WA 1250 To] HHAel FAdHL hFoz FEHE &4 Ay o|Fol, Hlojz &4 delA
LAHUES mAFRE FE BT AEA &8 dAdA HAstAr, &89 AHe &4 55 9

B
o

_46_



[0198]

[0199]

[0200]

[0201]

[0202]

[0203]

[0204]

[0205]

[0206]

[0207]

[0208]

[0209]

[0210]
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Aol Iyl giEo], &9 dAgE dd el wlojx B nMFRe Y] ool LxdHolEQ A
S F2 1EE7] e exEYolE dA4 94 2 HgolE FA A Alolo] WHUAE HFH el 2EH
o AgFRo=m A7 316LMN AEQYARS F9 xoA nRgE 9 dAde 5% xS ek, o9
B, F9 & 2 A2 3 XS B o]

> 30, 28]y HFEASE A= PREy = 35 BASIEE 2AETE A4S ugdthd, olx 4o, ¥A 4
o] FHS W oA A FA F i F2 (T2 2 B4 FADe U £ AIAEE ¢ e e R
Aty s, A7) 316LMAN 2E|Q1E] AL UNS $31603 2 UNS S316537 22 EAAC] 9 A~EHUo|EA A
g7y vud o, A3ES ¥ B4 o SHEEA Fdo v AL s

d71 316LMAN =ElQle] =7y H A shehe 24

o theo H9Hd 4% TFIES AF

A (C

A7) 316LMAN 2AH| Q] A7) €A &S < 0.030 wt% C Hof, 22y ulAsAE = 0.020 wt% C 2 <
0.030 wt% C, © ®l&zs A= < 0.025 wt% Co]T}.

\:l]-Mn

A2 FE9 316LMN ~H| g 2~72 F 7FA] wigd #HE 5 )y At e it

A el wEsiA, 7] 316LMAN Z~ElIE A~7Fe] Wi e < 2.0 wt% Mn, 12 viEAE A=
1.0 wt% Mn 2 < 2.0 wt% Mn, © vlEA&AE = 1.20 wth Mn 2 < 1.50 wt% Mno|t}. o]} e xHo 7,
ol =< 5.0, HFEAEAE, = 1.42 2 < 5.09 HA Mo o N ¥ &S 5%, o wAeAlE, 471 vE
2 > 1.42 9 < 3.750|t},

27 el BHEE|A, A7) 316MN4Ne] w7 RS < 4.0 wth Mnolvl. wlgASAE, Ay B e
2.0 wth Mn @ < 4.0 wt% Mn, © v}IEASAE ATES < 3.0 wth Mnoltt. Oy vRASAE, A A
& < 2.50 wt% Mno]th. oluld AEA WYz olE < 10.0, vIEASIAE > 2.85 @ < 10.09 Mn ©

.\_4

N Y

&S 355t o ndAsiAle, 293k sheol sk A47] Mn of N &2 >2.85 2 < 7,50, <0 v}
AsiAlE = 2.85 @ < 6.250|t}.
o] P

AF7) 316LMAN ~HE|¢lg] A7) 2dtake < 0.030 wt% Po] ¥ =& ZdHvt. ulEz A=, A7) 316LM4N 3+
< < 0.025 wt% P, © wlggAl= < 0.020 wth PE Zte gLy vtEAsi A, Ay E5S < 0.015
wt% P, ©]0 vlAsAlE < 0.010 wth PE zt=

Z (S)

7] 316LMAN el =7be] 3 e < 0.010 wth Solvh. whEHSAE, 7] 316LMANS < 0.005 wt% S,
o akAEAE < 0.003 wth S, ST ulEAEAE < 0.001 wth SE ZtETh

Az (0

A7) 316LMAN AE|elg]la7e] Aba 8o sl i AR, A2 P, A7) 316LMANS < 0.070



[0211]

[0212]

[0213]

[0214]

[0215]

[0216]

[0217]

[0218]

[0219]

[0220]

[0221]

[0222]

[0223]

[0224]
[0225]
[0226]
[0227]

[0228]

[0229]
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wt% 05 zZteth, vrEAsHAl=, 7] 316LMANS < 0.050 wt% 0, O ulga3AE < 0.030 wth 05 Z&
[ERp= Il R oM]—t—, 7] FES < 0.010 wt% 0, =] AFgAE A= < 0.005 wth 05 2Ee

Algl& Si

I

A7) 316LMAN 2E|lgj2~7re] AfE e < 0.75 wth Si zrevh. wrEAsAE, A7) e = 0.25 wth
Si ® < 0.75 wt% Sielvk. © wigAsAlE, A7l W9 = 0.40 wt% Si 2 = 0.60 wt% Sielvh. 1EU,
MAE Akt AgAgdo] a5 = o 2 &5 Y& #B-EA, A7) A FEFE > 0.75 wth Si 2 < 2.00
wt% Sio|t}.

& (Cr

A7) 316LMAN 2=H Q&) =79 =
FE& > 17.25 wth CrE zte=t),

2 ko > 16,00 wt% Cr @ < 18.00 wt% Cr o|t}. viErAstAl=, A7) &
A (Ni

A7) 316LMAN ZE|¢lgl~7ke] YAl ke > 10.00 wt% Ni 2 < 14.00 wt% Niolth. vlEasiAE=, A7) &
o] Nig] Ashe < 13.00 wt% Ni, © ®}&E&3AE < 12.00 wt% Nio|t}.

=3 E5d (Mo
A7) 316LMAN Z~EH|¢lgl 7o) Ea)rd e > 2.00 wth Mo 2 < 4.00 wt% Moolth. wI&EAS A=, a3k
> 3.0 wt% Mo©]t}.

AA (N

A7) 316LMAN ~E|olg]~7te]l AA%aEe < 0.70 wt% N, 2y vl sAIE > 0.40 wt% N 2 < 0.70 wt%
Nolth. o vlgtAsiAlE, A7) 316LMANS > 0.40 wt% N 2 < 0.60 wt% N, T=0 vtEastAE > 0.45 wt%
N 2 < 0.55 wth NI <= gt}

PREy

ol

AAZGFEA G (PRE) S 81719 A& o] &3sfo] AMter:

PREy = % Cr + (3.3 x % Mo) + (16 x % N)

et

AF7] 316LMAN ~H| Q18] A7 th8o %4

o
n

el P

(i) A=3%= > 16.00 wt% Cr @ < 18.00 wt% Cr, Z1&]} vl&zasAE= > 17.25 wt% Cr,

o,

(i1) E8Bd =F > 2.00 wt% Mo 2 < 4.00 wt% Mo, z&juy} v}&HA 3 A= = 3.0 wt% Mo,

(ii1) A2 &= < 0.70 wt% N, 28 vlEAsA= > 0.40 wt% N 2 < 0.70 wt% N, o vZAsAE >
0.40 wt% N 2 < 0.60 wt% N, t]=2t] vlZAsAE > 0.45 wtb N 2 < 0.55 wt% N.

AFE AAR, 47] 316LMN 2l 27 PREy > 30, 1oy ubA SIS PREy > 358 5t o
=, A7) geel A #3e g H.H oA A F2 2 a4 Fa (T2 2 B4 B gk E2
AL zte= AL BAsth, mak Aby] 316LMAN AE e A7HS, UNS S$31603 2 UNS S31653 E‘r e B4H
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[0230]

[0231]

[0232]

[0233]

[0234]
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A osHolEA AHelagy g A9, AfES kel B4 ol $HRA wdel gE Ay
2 ARt oe@ AEe B4 ¥4 mE B4 YA o@ dauEe doel dF mATE A% &
$e wAS 5 Qo

37) S16LMAN 2 ElQlE] ~7ke] Bh8HH A S| Schoefer o] wel, [Ni] Bo® Uie [Cr] 2o vge, A
AOF 1100 T WA 1250 C ®HE dolA Fl=aL, olojA] FulEE &d dA] o|Fd Hlo|~ &
QHUo|ES mAFxE TR 5 0}71 ABA, > 0.40 @ < 1.05, e} A AE > 0.45 2
HE ol A nAgstr] &M &5 dAllA HAstET. S3E dEe 84 55 2 859 4
HEo], & dAgH el ”71 Hﬂﬂi o A Fxe, A7 e

7] s, SxHUolE HA Ui 2 dEelE A da ke WHas

47) e vAA dEE T AxE 5ol

3, A7) 316LMAN 2E|QlE] A7t o2 A Fe2 FE Xdsla, % MELZ B4 AF, 4FvE, Z
F P/EE vauEd 22 v A% U 94AEE ¢ X9 & 9, ol#d Y9AES A2 304LMANS]
Ay Tttt thE HollA, 304LM4ANY thet o] 3 YaEe] #AEE FHLS LI, ofr|A HLrles .

A2 FEdo wE 7] 316LMAN =H g 2%e ZE HAS 93 55 ksi T 380 MPa HAIEHAEE
Zr=th, o mlR s AIE, 62 ksi BE 430 MPal] HAIEUEE ZE HAS 98 @49 5 ok A7) A
2E WAL 41 ksi e 280 MPad] HAIEAEE 2t ¢ w48 A, 48 ksi = 330 MPagl A4
BT M2E HAdS Y& 242 5 Jduk. wEEs S 71dtez she], A7) 316LMAN 2H| Q] =79

2E /A8 A= _s_wr UNS $31603 Aol Hlali= A7) 316LMAN AH Sl A7k HAFEZ%7F NS S31603
< 7 AdtE AE AN = ATk o9 FARSHAl,  Algtsial g

7191 316LM4N E] a]*ﬂq 2E 717% 7% EA 3 UNS S316539] AFe] vl A7) 316LMAN ~H| Qg

2273 HagRgErE INS 5316530 tiell 543k 2l vlste] 2.1 ¥ ¥ Fths 2ls AAE 5 A4

A7) A2 FEdo] wE 316LMN AHQIZAZS A7) 2E HAHS 93 102 ksi EE 700 MPad] HAN0AAE
=3

& et o wAsAE, 109 ksi EE 750 WPad] HAQAAEE 2E WA SEAM 24=E 5 v
A7) A=E MAE 95 ksi BE 650 MPa®] HAJF2EE 7HE S vk, o wgAsAE, 102 ksi EE 700
WPao] HaQlddis AXE BdE fld) 249 5 Add. #wsA @ @& 7Iwkez shef, 7] 316LMN 2|

A Eﬂﬂ UNS $31603¢] o] ulm, A7) 316LMAN 2E|SE]27ke] & 49 XP7PE7}
UNS S31603¢] sl EA43ke Ao uale] 1.5 8] o]¥oz o == AL A 4= ol o9 FALEAl, 4
7] 316LMAN Z~Eldlegl 7o) 2E 7|43 % 543 UNS $316532] A2 wlali=, 316LMAN <ElQle]~7de] H A
Ny 0E7} UNS $31653° dhell 573kl Zlo] wlsted 1.45 v O x5 & Slvhs A& AAE 5 3ok AR,
71 Alatskar H71AQ1 316LMAN ~EIRIE| ~74Fe] RE VAH BE EAdo] 22 Cr
ﬂgr/}rﬁ, 1 AT, A7) 316LMAN ZE|QlE 227k H AR =, 25 Cr 77 Ea
S74skd Ax} FARskaL, $31803 el 543k ARy 1.2 v ¥ w2 M9l el e A F9
Hoz °
s

\j oxl

>

, A7) 316LMAN e8] ~7te] HA 7IAA A 54 UNS S31603 2 UNS S316533F 722 <l
Hivbol 27 2ejQlel gt vaste] AEsl AAEL, 94 FEEHE 22 O FEAA A A
el SAskE Aneh o Fola, 25 Cr 3 FEAX 2eleagel dia SHsE A% S

FEDGE AL dnad. F, 4
<

g 27e] Aol Hlste] ¢

o, RESIIBLMAN 2H Qg 27t AMSete dE82 UREE S0t HFAR 1otE 4 3, oA, 47 F
A2 RAASH] YS5HA o 7] wjEel, EA3H 316LMAN 2#E|elg] 273}, UNS S31603 % S31653% 7o
EAAl o ~E|Uo|EA 20y~ njuE o, ¥ L5 t
(e}
o

7] ZE 316LMAN el o] e H A g4
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[0235]

[0236]

[0237]

[0238]

[0239]
[0240]
[0241]
[0242]

[0243]

[0244]

[0245]

[0246]

[0247]

[0248]

[0249]

[0250]

[0251]
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574 A4E s, A7) 316N e A% g2 WEe e, g2d 2 uuEd 2e g2 g 94
°of B4 FEs X8t AxHES o oR FAHITE. 316LMAN ZH|RlE 7] thE W] HA e}
Azl Wl dedela, e B huEe] 242 304LMAN A3} FUsith. thE wol A, 304LM4ANel ek
olgfgt Yinto] wuw %WO 316LMANS A 287} 8ot

H2d (1)

A7) 316LMAN ~ElQlE]A~7re] g ®l e < 2.00 wth W, 22y HFEASAIE = 0.50 wth W 2 <
wt% W, o upEAsigs > Atk H2ElS F3tetE 316LMAN 2E|lg] 27k WEo| yEaA,
FTAATGEA T 819

ole1dt B2l d-f 316LMAN 2|27 M8 U39 =4S 2es 5¥Hs Ao
(i) 2= = 16.00 wt% Cr @ < 18.00 wt% Cr, 121} vtEAstAE= = 17.25 wt%h Cr;

(ii) 2= &= > 2.00 wth Mo 2 < 4.00 wt% Mo, 18]} v} 3AIE > 3.0 wt% Mo;

(iii) A& 3=k < 0.70 wt% N, 22t} v A= > 0.40 wt% N 2 < 0.70 wt% N, © ®l2sA= >
0.40 wt% N & < 0.60 wt% N, 0=t vt A= > 0.45 wtbh N 2 < 0.55 wt% N; 2
(iv) B28 3=k < 2.00 wt® W, 23y vH28A= = 0.50 wt% W 2 < 1.00 wt% W, O vz eA= >

0.75 wt% W.

A7) 316LMAN ZH|9le] 27 o] " 2us F3sls W

v S = PREyw = 37& zt=1}, olglgt A=o A B wi: Ex BAo] oa wjAH]E]e] 2ok
(breakdown of passivity)ol EH?‘TLI- ATz Qxle] ARE BASS 7Bzw -
x%iﬂz% Dl AES O] AMEER, drE5e] RE Thokd

= o H Zy~ gy a}yﬂ e JEdoew AsE

_]

NS AR, oo BG4 GE D4, AR 9 44 A%

E4 A4S &M, A7) 316LMN 2E 1827 8] tE WFo] AsE o, ¢ & B4 FES ¥ s
AzFEE EW3] FAET. 53], 7] 316LMN 28 A7) B4 &3 > 0.040 wt% C 2 < 0.10 wt%
C, 23 utE A AE < 0.050 wth C, == > 0.030 wt% C 2 < 0.08 wt% C, 22|} vpAsHAIE < 0.040

T UTH 316LMAN ZE|QlEl=7de] ol 54 WEFL ZZ; 316HMAN B 316M4N W o vl

Helg (T /YUeH (Nb) /Yed (Nb) S~ @8 (Ta)

HSol, B4 28-S e, A7) 316HUN T=E 316M4N =H|Qlg]~7ke] v sty WFo] HaEa, oE
0 2o BA 5£2S ¥iee ARHEE EwWs] pAET. B3], A 8o S > 0.040 wt% C 2 <
0.10 wt% C, Z&iu} vlHalaAlE < 0.050 wt% C, %=+ > 0.030 wt% C 2 < 0.08 wt% C, 2y ut&E4 384
= <0.040 wt% C¥ = )

(i) o1&, 2wk 316LMAN €[]
Bl

A7) gl Elebg otgEtE fEAE 2] e, 242, Ti 4 x C min, 0.70 wt% Ti max, == Ti 5x C

2or
o)
rit
=z 4
=
i
e
b
%
°
UL
o
o
e
off
flo
gﬂ
E
na
9
2
T :
BN
il
[
ﬂm
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[0252]

[0253]

[0254]

[0255]

[0256]

[0257]

[0258]

[0259]

[0260]

[0261]

[0262]

[0263]

[0264]

SIHS31 10-2014-0077134

min, 0.70 wt% Ti max.
(i) =3, YoF FFe d7]e Ao uel 2dEEE YE gshe, 316HMANND = 316MANND B4 o]
ATH:
271 el UoH HHste FEAE 2] AsiA, a7
Nb 8 x C min, 1.0 wt% Nb max, %% Nb 10 x C min, 1.0 wt% Nb max

(ii1) F7F=2, 27 a9 e ¥, 47 Uehw Fel ge §%Fo] 81719 2d wet 24=H=, oF
Zo)2 et ok slE | 316HMANNDTa W3 316MANNbTa WAL E3rsle] Ax" 4 gk

Nb + Ta 8 x C min, 1.0 wt% Nb + Ta max, 0.10 wt% Ta max, == Nb + Ta 10 x C min, 1.0 wt% Nb + Ta
max, 0.10 wt% Ta max.

271 e EEhE hgstd, UoH dAstE 2 JoH ZEls vY hgsiE HEe, 2] §9 dAY 2
THT o W £RdA A ATt o]FofzliYk. EEm 2/EvE UoH T/Ev ULHE Y v,
o e B 3R] duEe 54 A8E A% AU des HASEES, dAEY BE g 2R T
g, Hzd 2 vhdEy 3, £ fEAHeR HurE . ofd g8 94ES Y] g5 AAy »
2 Ases d AAATZIAL, 54 ALE A8 2EHRIgAAS 2E3ES Y] daE BEE e 2o
EE /EAeR o] gd F AUrt.

e wy 9 2 dgeo yjsd a9 dEe], A7) 316LMAN 2E|dE]l A7 RE 2 AAE HHe, &
N oJdsy el ditgor FgHETt. a2y, AxE FAH8A, By 9 FEA (fabrications)?] §4H2
dwtdoz  AHe §HWH Algo] ZHzh A WAA 2 mEel wEk APAJAA (prequalified) HATHH, €74
FdEHUE FaEe] A, 54 ALS AsA, Y] RE WA, B, ¥z b 2o® FEE ¢

304LM4Nol| #HedsiA 7]&
316LMAN 2E|elg] 27 (
ool H&7lssithE A

o sk 2o U Uk % o5 24 Evhs, e, HH A 2y of¢r
1]
=

A FRAE)IE A ASHEA olHSES 36LMN (R 1o J1&E T
_/I: [e]

304LM4N 2 316LMAN Q. 2AHUo|EA ~H¢lg] a7 ut ofyg), =, 317L57MANEA H A SHA JeERol A= A
ot F7) Wdo] glar, o]E B wkgol A3 LS FA ).

[317L57M4N]

317L57MAN L= Q2~E|UolEA 2uHSHA7}e, neFe] dAix 2 EXsYE 34
ey A S = PREy = 455 ZEeth. PREE AAREE 7] SAATEEA
Hr}:

PREy = % Cr + (3.3 x % Mo) + (16 x % N)

F7] 317L57M4N 2~E| 3]
2RI v AA A J

S Ao, shr)eh o], TR wMEo] el shehA el ofsiA 5 ET: 0.030 wt% C max, 2.00
wt% Mn max, 0.030 wt% P max, 0.010 wt% S max, 0.75 wt% Si max, 18.00 wt% Cr - 20.00 wt% Cr, 11.00 wt%
Ni - 15.00 wt% Ni, 5.00 wt% Mo - 7.00 wt% Mo, 0.40 wt% N - 0.70 wt% N.
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n R
SE,
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T Ex

PR Ee ST URel, $5u 94
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H
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[0265]

[0266]

[0267]

[0268]

[0269]

[0270]

[0271]

[0272]

[0273]

[0274]

[0275]

ZIHSd 10-2014-0077134
A7) 317L57MAN z=®|Qle] =7k, B3, JAR2A F2 Fed X Fsta, 0.010 wt% B max, 0.10 wt% Ce max,

0.050 wt% Al max, 0.01 wt% Ca max Z/%E 0.01 wt% Mg maxe} 28 wj$ 2% & 9428 9 AHFFO
3

2 Ao FASE de 248 § I3 5 9

A7) 317L57MAN ¥ ela] ~7}be] slelx Ao 46“40; 1100 C WA 1250 T2 WA 3= o]o]A

sk g9 AAY olFel, dolx TA el exd ol MATEE FE wAGES 8§ wAdA 4
AshEth, $HE JEe §8 F5 2§90 AGFTo ol §o AN AujelA] we]x BA A
SESS R I A4S TR ugHEs osduels 84 949 sgels B4 94 79

. 787] B17LETMAN 2H|QlE] 278 T EoA] Ay ngEe] &
] b oS wAgdsth. A7) 317L57MAN 2|
T2 zAAYE AS 19

o, o], Ay EZo], mah, FRe Hele] FAH BAA Ad A " I F (FA 2 B4 R4
o W =& AHIAHE zte AL BASY. Ay 317L57MAN 2E|QlglA7Fe . wdk UNS S31703 2 UNS
S317537F 22 T L zEUoEA 2EAE 24T vud Ao dstEs xdste 4 uldd SR

S17L57TMAN ~H|olg] ~7te] HA 3184 x4 W
o] gteha A4E EFeteF ATsA dgso] A

fo
rlr
2
)
-
[“8‘.‘,
2
it
i
EL
ol
N
2
=)
)
ofy
ot
=
M
o
o
EL
N

(9]

A7) 317L57MAN 2EHIQ1g] A7) ebA e < 0.030 wt% C HuiX|o|th. uigtAsAE, A7) BAae e
> 0.020 wt% C 2 < 0.030 wt% C, O W& sAl= < 0.025 wt% CE 5 AT},

22 (Mo

7] A3 F@de] 317LMETMAN Z~ElQlE] 27 ¥ 7kA] Wdo] #Adw 4 vk Ay EE gyt

A7 ol BAsA, 7] 317L57MAN ~ElQlel 7o) w7tk deFe < 2.0 wt% Mnolth. wiEAsAE, A7)
HE > 1.0 wth Mn 2 < 2.0 wt% Mn, O wFEAEAE > 1.20 wt% Mn 2 < 1.50 wt% Mno|t}. o]} &
ZAoR o], <£5.0, AFRASHAE = 1.42 2 < 5.09 #HF Mn N B &S 243G, O blgF s s,
A7) &S > 1.42 9@ < 3.750|t},

azE el WA, A7) 317L57MANS] i skeEe < 4.0 wt% Mnolth. ®IEASHAIE, A7) W skl
> 2.0 wt Mn 2 < 4.0 wt% Mno]aL, © ®lEASAE, A4S < 3.0 wth Mnolth. g2y wiEAsAE, A
A <

7] Aske < 2.50 wt% Mno|th. o]E3k Melz WHR o= 10.0, BHAEAE > 2.85 2 < 10.09] Mn
o N HEE 853, o ngFsiAE, 29t g5 g A7) Mn o N HES > 2,85 ¥ < 7.50, U
o] v sAE > 2.85 @ < 6.250|t}.

o

}7] 317L57MAN z=#l|Slg] ~7Fe] <l 3heke < 0.030 wth P/} %2 zdHct, ulaAsiAE, A7) 317L57M4N
FFe < 0.025 wt% P, O H}%Wé}ﬂ]—b < 0.020 wt® PE ZEth. g9 wiEAsHAlE, 4] e <
0.015 wt% P, ©j=2t vl=x3AE= < 0.010 wt% PE 2=

hin
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[0276]

[0277]

[0278]

[0279]

[0280]

[0281]

[0282]

[0283]

[0284]

[0285]

[0286]

[0287]

[0288]

[0289]

[0290]

[0291]

[0292]

3IHSd 10-2014-0077134

3 (S)
A3 e Ay 317L57MAN <l A7) & e < 0.010 wth SE ESIch.  wlERsHAE, A
0

317L57MANE < 0.005 wt% S, © wpg 16}741—; < 0.003 wt% S, W=t ®EASAE < 0.001 wt% SE
7=

A2 (0)

A7) 317L57TMAN ~E1el A7) aba ek Jhest WA 2AE A, A3 FddolA, 4] 317L57MANE <
0.070 wt% 02 © =Z3sich. wEAsiAlE, A7) 317L57MN 3 < 0.050 wt% 0, © HIEAsiAE <
0.030 wt% 02 zt=tl, gLy ugdsAE, A7 S < 0.010 wt% 0, g9 v AE < 0.005

wth 08 Zr=

Algl& (Si

R

247) 317L5TMAN 2H|Qle]~7ke) Hel2 ke < 0.75 wth Siolth. whEAsHAE, 47 52 > 0.25 wth
Si 5= 0.75 wth Si A=, 471 WIE > 0.40 wik Si % < 0.60 wik Siolth.
eivh, Jide Abek A9 O e 54 2% g0l pusiA, 47 A2 FFES > 0.75 wth Si
2 < 2.00 wth Si¥ F Ut

mlm

o |

(e

i)
(g

jur)

=

o

o

& (Cr

oot
ol
rlo
v

A}7] 317L57MAN ~H|Qlg] A~ 7}ko] A& 18.00 wt% Cr @ < 20.00 wt% Cr o|t}. wEAS A=, A7)

TS = 19.00 wth CrE zheth,

] (Ni
AF7) 317L57MAN 2H|¢le] 27 o] U %P&% > 11.00 wt% Ni 2 < 15.00 wt% Niolt}. wlgHAsHAE, A7)
ghol Nio Aghe wre uAl welo] o] THEs|A, < 14.00 wt% Ni, o #FEASAE < 13.00 wt% Ni
oltk. O &2 YA W Fao #- H A, 37 317L57M4N gl 27 YA g2 > 13.50 wt% Ni 2
< 17.50 wt% Ni& 7F2 & ok, wigdsAE, o 52 YR "9 el #-EA, A7) Nig gdeke <
16.50 wt% Ni, o] upgalsiAlE < 15.50 wt% NiO]E‘r.

EdHd (Mo
Ab7] 317L57M4N ~®H|QE] A% shFo EErd e > 5,00 wth Mo 2 < 7.00 wt% Mo, L&} ®lsbRlElA =
> 6.00 wt% Moo|th. U©rE WHox A7) EgEde H 7.00 wth MoE ZEE=T).

A4 (N

A7) 317L57MAN 2Hl1e] A7 AasreEe < 0.70 wt% N, 22t} #tEZsA= = 0.40 wth N 2 = 0.70
wt% Nolt}k., o ut&A&tAE, A7) 317L57MANS = 0.40 wt% N 2 < 0.60 wt% N, ©<0 #tgEzsiAsE =
0.45 wt% N @ < 0.55 wt% NS 2=

B

of
1>

AR ar)e] AL olgate] Askek:
PREy = % Cr + (3.3 x %Mo) + (16 x % N)
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[0293]
[0294]
[0295]

[0296]

[0297]

[0298]

[0299]

[0300]

SIHS31 10-2014-0077134

SI7LSTMAN ZEle] a7 vhao 2AS 2t 5¥38 A

(i) A28 > 18.00 wth Cr @ < 20.00 wt% Cr, 2oy v&asiAlE= > 19.00 wt% Cr;

FUO

(i1) Zg8d &= = 5.00 wth Mo © < 7.00 wt% Mo, &} vlHAS A= = 6.00 wth Mo;

(iii) A2 3= < 0.70 wt% N, 22y sk A= = 0.40 wt% N 2 < 0.70 wt% N, ©] sfgdeA= >
0.40 wt% N 2 < 0.60 wt% N, 050 #&EAsAE = 0.45 wtb N 2 < 0.55 wt%h N.

4 & Fo "aR, A7) 317L5TMN ~ElQle] =72 PREy > 40, %, wlASHAIE PREy > 4565 /et
o, BT Wl T [ A FA g =4 A (34 2 B Dl diF F2 AZEE e
AL WA, A7) 317L57M4N *Eﬂoma}%, T3, UNS $31703 % UNS S31753¢} 22 5422 S ~ELto]
EA 2Hde s vadd Fe-ol, datEs 26k 4 el SER gl did ARAS Adasith
olelg AEL ¥4 ¥4 Ee B4 FAdd o uﬂf\]ﬂlFAA HoF el viATx AR gdE FAY 5
ATk, A7) BI7TLETMAN el @) zde] sheba xS, Schoefer o whet, [Ni] o e [Cr] @@l ]
£, AFASZ 1100 T WA 1250 T W9 Wol ¥, ojojA Fudhs & dA o] Fo Hoj~ EH
el exguelEe] nAFxE T2 F557] 984, > 0. 40 %< 1.05, 2 vl > 0.45 9 <
0.95 W9 Wl Sl= AS BAs=S &8 dAdA HAstdr. 84" FHe) &4 55 2 83 29
Fob tiEe], A7) &9 dAE el Hlola o] mAl Fx= 4] FEel LAaHUolER] A F=
BASEE, Q2HUE g4 A4s) HElolE A A4 ko] wAAE FHH3lele 2dEY. ez, 4

317L57MAN 2Ejelg] A7 w3, @i 2A FeZ F2 X obsla, =8 wEgm B Aﬂ%
P/ vtadled 2 ulg 2% O 4AES ¥ ar 25
Tdsith. o2 WA, 304LMANS] tigh o]

2~
o
7}

A3 FAdol w2 317L57MN ~H|QIg] 272 ZE WHE 918 55 ksi & 330 MPad] HAISEAEE X9
o o e A, AAFEFE 62 ksi i 430 MPats ZE B AL 8 @42 5 Aok A7) ARE
A2 41 ksi T 280 MPal] H2EAE=E zteth. o vz, 48 ksi EEt 330 MPa®] HAEALE

dho], ATFalar 272l 317L57M4AN

= A7 A2E HAL YA &
= §31703 A Te] v, A7) 317L57MAN ZE|Q1E] A7) FH AR

P e RE JIAA A

! o_>|:
E
30,

o U3 _Q
sl
=
<o
N
rsh
ﬁﬁ
o
N
=3
]o
HU

ZFE=7F UNS S31703¢0 disl] E4std ARY 2.1 ¥ 4 =& F AJus AS AAeT. o9 FASHA, 371
317L57M4N zE|elgj 27l RE 71A14 7% EA3 UNS S$317539] 7o) v, A7) 317L57M4N ~E|¢le) 279
HAFE 7 UNS $3175390 s EAstd Aol mste] 1.79 ¥ § & & IS AT

A3 Fdefol wE 317L57MAN AHIQIE A% ZE WAHE A8 102 ksi T 700 MPad] HARJFUEE
zk=th, o vbgEASAIE, 109 ksi BE 750 MPad] HARAAEE A7 2E & 98 @449 + Uk
37 M=E WAL 95 ksi = 650 MPao] HAJAAEE s}, o ulgAshAlE, 102 ksi E= 700 MPa
o PR EE A7) M=E HAS 96iA 24" = Aok, urEAg g 7IHke R shef, 4] 317L57M4AN
g olg| 27 2E 7A% ZA% B4 NS $31703 AT HlwE=, A7) 317L57MAN 2H|ole] 27k AM 17
7&57}, UNS $31703¢ disll S57dste ZHT; 1.45 v o] & 5 dvhe AL AAST.  olek fALEHA, 4

¢l 317L57MAN ~E|@]~7re] 2 E 7)AA Z#% EA43 UNS S31753 A vlatE, A7) 317L57MAN

ol
ol
=
M
N _1244

[
o
O,
A
[
O
o
i

>~

o
24_‘
oY
,d

H
_\‘L
=)
=
1%
v
5
3
a1
o
2

21 sl 5dstd e 1.36 v o ¥& & v A
AAEdSG. =, *‘71 317L57M4N HQlE 27 2E ZAE A= 5o & 29 22 Or wEY: AHAYAT
of A3} mlugthd, 2 A, 7] 317L57MN ZHQle]~7ke] AR e, $318030 tha] S543shel Al
Hlste] 1.2 v o & d9el 9lar, 25 Cr 779 FEEs 2 SA4std A FAA ek
oAk, agEE, A7) 317L57MN 2EHE A7 HA 7|AY FE 542, NS S31703 2 UNS S31753%F
T2 TFAJA LzEyolEA 2Elg el nluste] desiAl fA s, AT 1 AR 5L 22 O W

rO
_VE
[>
o
3
o g F
:?1:1‘
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[0301]

[0302]

[0303]

[0304]

[0305]

[0306]

[0307]
[0308]
[0309]
[0310]

[0311]

[0312]

[0313]

[0314]
[0315]

[0316]

ZIHSd 10-2014-0077134

oo sE|olelazl ) SqstE AR U F3, 25 O 9 FEEs 2 sz de S5k A
A8

o], RES3ITLETMAN ZHRIE27E o] &ale 480 Fol& ¥F/ARE gt uekd ¢ glem=, H
AeHo] A5EA o %7 wio], EAstE 317L57M4N e8] =73 UNS $31703 2 S317539F #&
LzHuolEA zHAE 2] HlalelA AT 7ﬂ S FEde A4S Aulffhﬂr = A7) RE
317L57TMAN ~H|Qlg] =7 H A SAHEASEH S

92 2HRlE =7 AR

P

54 A4S A, 37 LS 2Ellelage] v WMFEe, TFel, gad R uhiEd 2o e ga
29 54 $ES TP AzHES duHor Pt LS 2e|le a7 e WF A
A shed 24 WelE dgdeln, 7o % vhbEe] 2L 304Ne A3 BASA AgEol Ak e |
oA, 304LM4NO] THE ol 2T PaFol BAR FAL, EH, o714 IL5IMUN H§7bs s,

g2 (1)

371 317L57TMAN =€l ~7e] Bl e < 2.00 wth W, 2131L+ S AE > 0.50 wt% W2 < 1.00
Wi W, o WRESSAIE = 0.75 wik Welth, @AWl XFshe 317L5TMN Zujelelsge] wEe] weisiA,

FAAFGEAFE 1719 A& o]gste] ALten:
PREy = % Cr + [3.3 x % (Mo + W) + (16 x % N)
&7 31TLSTMAN ZelRle]~7de] |Jadl o Mg e vie] 245 2tes 5983 st
(i) A= > 18.00 wt% Cr 2 < 20.00 wt% Cr, 2 vl
> 19.00 wt% Cr;

(i1) ZgBd 3= > 500 wt% Mo 2 < 7.00 wt% Mo, 2iv} v sAlE= >6.00 wt% Mo,

(iii) A4 = < 0.70 wt% N, 28 vFEASHAE = 0.40 wtd N 2 < 0.70 wt% N, O vlgg A= =
0.40 wt% N 2 < 0.60 wt% N, Ot v A= > 0.45 wth N 2 < 0.55 wt% N; 2
(iv) B2®l 3 < 2.00 wt% W, 2y bhA8HA= = 0.50 wt% W 2 < 1.00 wt% W, O wEzsA= =

0.75 wt% W.

7] 317L57TMAN el E]l 27t e] BadS ¥ 8she Wy, 5Asd 9 ¥ 559 d2 2 PREy > 42, 19
v alEA S A= PREy = 475 XS olEe A5 2 F2 T BA 2 93k sjAuE]le] 2ok
gk mAl R IRk adE FAlEhE s A wol AAAH A Ass Eﬂ M
AA717] A, AaEe] BE udd 23poR e, v, HERE 2/
ety S, i sEHe R H 2 Fin=y
ole} FAlol 7] =] A, 948 4 54 7154 Aﬂﬁ}o}ti e o AtHr),

A (C
E4d 488 f8A, o 52 vBhx S X ARIFESF 5H3] FAER A7) 317L57MAN ~E| 1] A~
e v WEFo] Azdr. E3], Ar] 317L57M4N zE|Qlgla7e] Aby] A dEke > 0.040 wth C E <

0.10 wt% C, 1e]1} vlEA A= <0.050 wth C, =X > 0.030 wt% C 2 < 0.08 wt% C, &} vl =
< 0.040 wt% CY & vk, A7) 317L57MAN Z=EdElx7ke] ol 54 wWE:e ZbZb, 317HS7TMAN e
31757M4N A 4 9},
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[0317]
[0318]

[0319]

[0320]

[0321]
[0322]

[0323]

[0324]

[0325]

[0326]

[0327]

[0328]

[0329]

[0330]

[0331]

[0332]

[0333]

[0334]

SIHS31 10-2014-0077134

Helg (T /YUeH (Nb) /Yed (Nb) S~ &8 (Ta)

tsol, 54
o]‘z H =0

o

AEE A, 7] ITHSTMAN Hi= 31757MAN 2H|Qle]~7ke) th2 bty WEo] AsHx
B FES X5t AZXEHES 5¥H3 FAEY. 53], AV 't > 0.040 wt% C E <
0.10 wt% C, Zejv vHAsAE < 0.050 wt% C, B > 0.030 wt% C 2 < 0.08 wt% C, &} n&kaslA)

=< 0.040 wt% CY 5 9

(i) o5&, dvba 317L574N7F ¥ @3} vlaslr] )&l 317HS7MANTI T 31757MANTi &2 veholx&=, gE
F HAstE WS Xt EEly g2 59 e mE 2dE:
A7) g9 EEelg orAstE fEAE 2] 98, 44,

Ti 4 x Cmin, 0.70 wt% Ti max, == Ti 5 x C min, 0.70 wt% Ti max

(ii) Y H e 31719 Ad wa} 245, YoF <H483ty, 317H57MANND HE= 31757MANND Bz o] glt}.

A7) e YoE oAsE FEAZS 27 9diAM, 42, Nb 8 x C min, 1.0 wt% Nb max, TE Nb 10 x C
min, 1.0 wt% Nb max

(iii) F712, A7) 29 g8 ¥Fe, T3, A7 Yo F e g3 7o) 31719 2d we 2dE«=
UoH E92 whe obgsle, 317HS7MANNDTa 3= 31757M4NNbTa M A S X st es Azxd 5 ok

ol

Nb + Ta 8 x C min, 1.0 wt% Nb + Ta max, 0.10 wt% Ta max, == Nb + Ta 10 x C min, 1.0 wt% Nb + Ta

max, 0.10 wt% Ta max

371 Fael Hebg dskE, UeE JdstE 2 UeE Fus gd okstd WEe 2] 89 Ay 2
Hrh o s 2melA st dArt ool Eleby 2/EE Ul 2/EE Joi 82 vgl,
o 2 Ba g%l duds 54 A48S A% V] FuS HAsetes o2d dase] RE uYd =%
o, T, g 2 vhbgEet 3 £ AEHow kg £ Q. olgd §F 9425 A e A
AX 52 ATE o W A7, B4 AES A% 2HRlEAAE 24 ES Y] dAEY BE YT 2

3%
n

-1- ’
Foz wi AEHow olgd &

w3
oftl
°
&

2 317L57MAN z=E|Qlg]2~7e] RE H Jf2E WL ojn] AgH FEAe} U ] oA

tSo], B oubgo] A4 FEdola, 317L35MN AL QxEUo|EA AEQlEl Ao r HHEsH vehe
7F Wgo] ActEtt, A7) 317L35MAN ~EIQ1E]A7e, AREA EEBd sheke A9k, 317L57MAN ~E|le] 2~
= A 2AS 7MY, oo, theFe st Aol wHE tialel, wx] Aol HRt y|EE T

°
o
0
N

[317L35M4N]

47 AR vhsh o

1, A7) 317L35M4N-> =] adl Shegs Aleleh,
st/ BU3 wihel & oy
O~

A3 FAd, 317L57MAN el el A7 A
A2

il
T @
2
d
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=g B (Mo

A7) 317L35M4AN 2~E)|Q
4.00 wt% Mo & 3

g a7ke] EylHd S > 3.00 wth Mo E < 5.00 wt%h Mo, ey} wiEAsiA=
17L35M4NS] el el ek ) 5.00 wth MoS Zt:=

—ﬁ (o,
v
gl
=
=
X
ox F
N
w o

PREy

A7) 317L35M4Nel| thEt FA A EA| = 317L57MANS) e Hsk 218 Abgste] AaE I, BBy
2fo] W&o, PREyS > 35, 28|y} HlehAISFAE=  PREy = 40°]t}. o], A7) Edo] w3l s WYy
4 AN AR B4 9 w2 4 (34 0 B4 el 0F L AR 2ES ngad. @, 2
7] 317L35MAN 2=E] Q12 2= 7F-2 UNS S$31703 2 UNS $31753% 72& Zarael o ~pipo]EA ~8|9le]~73} v
sk Ao, G3ES Xl B oA SR Fde] tigk AR AsAS JERITE. o]y 3 Ao] 3]
B mE A e o@ AAuE ) Hotel g AR AR ARE FAFE 4xE F AT

A7) 317L35MAN ~|ole] 2 7be] 8ata 24 S Schoefer ol w}E} INi] 2oz e [Cr] Bl Hgo

g]
Ao 1100 C LM 1250 C WA i o]ojx sk, & EHF o]Fo Hojx £
g F2 587 geirl, > 0.40 2 < 1.05, JEM Hhe] > B <
5 &8 WA HAsEY. §4E deEe &4 %4% 2 8759

oz
(e}
Q .
O fo

0
>4
=
<
g

317L57MAN F@de} o], A7) 317L35MAN Z~El|Qle] =7 g
2 T4, AE, ¥Fv9E, Z4F 2/EE vodlaeny 22
ArTol 2AL 317L57M4NS] AT EUdw, wha}d, 304LM4NS] AT E A&},

A4 T ool 317L35M4N el @] A~7F8, 317L57MAN ~Ejele]l~7re]l Ax fAlslkar, B]al7bs (comparable) 3t
HEFERAE B HAXRJIGUEE 2te wgh, A7) 317L35MANS] 2E 9 JNAE WH Y AE 54, Ed
7] 317L57M4N A3} ¥ u7bs shot, :/_Eif’i EX A% ke wrEEx @i, FxE 317L57MANe| ik o)A
o] FH=E o]FojZL}, % Aol @ ~HUelEA 2H|elg]l A7t UNS S31703 A3 317L35M4N; = UNS $317532]
A3} 317L35M4AN Alole] RE 7|AA ZE EA49 vlal, 317L57MANOIA 418 4 9= Ad 22U 7|9 9F
ARSI R A i i -2— A gt o] &} FALSHAl, 317L30MANS] Q1% 5789] HlauE, o]E°] 22 Or wE&
A gl 2zl s 54sE AR ¥ £ A34E WERa, 317L57MNS w7k &, 25 Cr 79
Y2 zERle| 2ol tial 543stE A Akt

ol&, 7] RE3ITLI/MAN ZH QI 27E o] &ste A Lo] ZoJ& HFARZ Uit uctd 4 glerm=a Hi
3 gAAgHol A5eA o &7 wEel, 5gstE 317L35M4N *Eﬂ&]*%}ﬂr, UNS $31703 = S31753¢9 2-&
BAAA QHYo|EA 2R AHe] Hud wf, 45 FA S fFedte S ouigth. AR, A
ZEJI7L35MAN 2Eelg] el tigh H 45844 S8L 22 (r FEE2 A2 2o o Fa, 25 Cr F
¥ wEYE 2™ 2AH FAFST.

54 A8 984, A7) 317L35MAN ~EHQlg 7k vhE ®FS T, Bad 2 uiuEy 22 vE g o
Ao 54 5 XS] AxEES quHor pAET. A7) 317L35MN 2H[Qle~7te] ohE ¥ F
A oshshA 24 WMeE duAelar, ] 3 vhEe] A4S 317L57MAN  H 304LMAN®] A3} FAskA A=
ok, thEwell A, 304LM4Nel T gk msy Qrto] pAE AL w3k, of 7|4, 317L35MNe] A L7} E ).
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gHzd (1)

7] B17L35WN E|Qle]~7ke] ®zel ek 317L57MN A3 fAlsta, Bejudl ko] o]z 1o,
SI7LSTMANC] chsl 7] A nieh o], &d7 & o&ste] At 17L35M4N4 TAAZFZEAT, PREy
e > 37, ulRbASAEPREy = 420]th. 317L57MAN] Tl EEle] &3 9 g% pEy FHE wd

317L35M4NS] A58k Aoz olsd 4= Qul.  ©Lo], A7) 317L35MANS, o]He] AF® 317H57MAN 2
31757M4NT} 247} oS-35} 317H35M4AN 2 31735M4NC.Z YJERJoA]E= o] =2 439 845 714 4 93, o]
AFE A7) B wth H9)E, T3k, 317H35MAN 2 31735M4ANoY| A &-7}58)t).

Hely (Ti) / YeH (Nb) / YeH (Nb) T& &¢ (Ta)

H%°1 54 %1 S HEA, ¥ 52 B4 S 2T AXRFEE 53] FAAF IR 4] 317H35MAN E
= 31735M4N z=E|QlE]l2=7Fe] v kA stE W] {iEJB}. E3], A7) g&xo L > 0.040 wth C & <
0.10 wt% C, 1#iv} npRalaAE < 0.050 wt% C, >0.030 wt% C 2 < 0.08 wt% C, 181} ulA5H

= < 0.040 wt% Co]t}.

(i) o)=L, durA 317L35MANT} o) %%+ 317H35MANTI S+ 31735MANTi =4 Vel A= ElEHs ot sts
WS ¥t} EEely g9 shr]e A wel 2ddnh:
A7) g9 EEelg oAdsE FEAS 7] AdiM, 42, Ti 4 x C min, 0.70 wt% Ti max, =+ Ti 5 x C
min, 0.70 wt% Ti max

(ii) =3, ol YH 2 3179 Ao ugt 2d5E UeH oH4d3ty, 317H35M4NND == 31735M4NND H
Zolt}:

A7) e YoE oAsE FEAE 2ty 9diAM, 42, Nb 8 x C min, 1.0 wt% Nb max, TE Nb 10 x C
min, 1.0 wt% Nb max

2

!

(iii) F7t=, 7] 29 v& uee, Ui &8s & &2 sp7]9 Ao net 2dEs= Hod &9
2~ B Qb 3lE, 317H35M4NNDTa HE= 31735M4ANNbTa W A& 2stste] o] A" 4=

Nb + Ta 8 x C min, 1.0 wt% Nb + Ta max, 0.10 wt% Ta max, == Nb + Ta 10 x C min, 1.0 wt% Nb + Ta
max, 0.10 wt% Ta max.

247] 317L35MAN 2E[Qlg] 27kl RE 9 AAE WA v]Bo], T2 Wy o]de FEHd e FUF Waow

Hol, 59 B wge] FHdolA, B 7]& WgolA 312L35MNSe 2 HAEA UEllEs Aok F7F Hg ol
[}
[312L35M4N]

A7) 312L35M4N A E S AH|UOlEA AHAEARE mFEFEe AA P PREy > 37, gy uiEAsiA =
2

PRE, > 429 EAFE FAARIBAFE 2=t PREE AAT FAAGIBASE oo Ao wheh AL
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A
PREy = % Cr + (3.3 x % Mo) + (16 x % N)

371 312L35MAN ~EIRl2] k2 AW B sra F-Aol digh £ A B F2 AN deol, 4 4
2 A A A 54 55 29E 2AES pAET. 7] 312L30MN AEIQIE A7) Bk 2
e AEAela, vdat Fe T N ER g shebd w4 Sl S3E: 0.030 wth C max, 2.00

wt% Mn max, 0.030 wt% P max, 0.010 wt% S max, 0.75 wt% Si max, 20.00 wt% Cr - 22.00 wt% Cr, 15.00 wt%
Ni —= 19.00 wt% Ni, 3.00 wt% Mo — 5.00 wt% Mo, 0.40 wt% N - 0.70 wt% N.

Ab7] 312L35MAN ~E|Qle] ~7Fe msl, FoR a2 Fed F2 X33, 0.010 wt% B max, 0.10 wt% Ce max,
0.050 wt% Al max, 0.01 wt% Ca max Z/%+= 0.01 wt% Mg max®} 22 o9 A3 & IAE 9 JFFF0

= AAdon FASE 02 2482 o LY+ o

747] 312L35M4N ~ERle] ~7ke] shshd 2L, HMPH o 1100 T WA 1250 T WR FaAF L oojA] &
S HYoES mATRE TR BASLES &8 Al HA
8 Aot tlEo], &9 dAed Aol o]z EHo] mA
o F2 BAs] YA, S AHUolE d4 dist FEtolE &4 A
= Aoz A7) 312L35MN 2H A 27 F9 SxolM dAAdn u%
=53 23S Yepfa, olgt FAld, F9 2E 2@ A2 5 AANS BIFIT 4
PREy = 428 <437 Y&lA %=
il ‘ﬂ%fﬂ T 87 oA Aw Fa 9 T A (3] %
A E%f&v}. g, M71 312L35M4N ﬂ Ql@~7-e, UNS $31703 2 UNS
2] ¥

= e
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A7) 312L35M4AN ~ElQle] A7) ek e Ho < 0.030 wt% Colth. wlEAS A=, Ay B4 e >
0.020 wt% C 2 < 0.030 wt% C, ©] v&AsAE < 0.025 wt% Colt}.

7] A5 FE o] 312L35MAN ~EH1E] A7 F 7HA] W waE: AWzE £ gk

Z¥abao] FESNA, A7) 312035MAN ~E|Qe 7o) W7F e < 2.0 wt%h Mootk ulEASAE, A7)
E > 1.0wt% M 2 < 2.0 wth Mo, © v AE = 1.20 wt% Mn 2 < 1.50 wt% Mnolt}. o]9} &
O&, o] = 5.0, vtEHEAE = 1.42 91 < 5.09 HA Mn of N W& @A o wighHElE,
1.42 2 < 3.750]t}.

=
o
rlo
vV

IG7E hael #AESNA, A7) 312L35M4ANS] F7E e < 4.0 wt% Mnolth.  wlRASHAE, AV W3t e
> 2.0 wth Mn 2 < 4.0 wt% Mn, O wFASAE, Ae < 3.0 wth Mnolth. 9&H vlEAsHAE, A7)
e < 2.50 wt% Mnolth. o]z M€z WeR, < 10.0, HEASAE = 2.85 E < 10.09 Mo W N
&5 gA4%n. o mgAsiAls, 2t Fael g Mn ﬂ% NHE&S < 2.8 % = 7.50, 6y #E4s)
= > 2.8 %9 < 6.250t},
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[0376]
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[0378]

[0379]

[0380]

[0381]

[0382]

[0383]

[0384]

[0385]

[0386]

[0387]

2 (P)
371 312L35M4AN 2~H[ <]

0.015 wt% P, t=9 sz stA =

L))

A5 F&ol9] 312L35M4N XH|Qlg] A7kl 3 skl < 0.010 wt% S& EF3IT).

2 < 0.005 wt% S, ©l vt A=

2
\g

0

A7) 312L35M4N ZE| Q12| 2~7¢e] AbA

0.070 wt% 0= zt:= vt A s A=, A7) 312L35M4NE < 0.050 wt% O, ¢
g2y u}am A=, 47 Fa2 < 0.010 wt%h 0, Sy wlAs A= < 0.005 wth 05 2

Zk=th.
Al i

2F7] 312L35MAN ~H|Qlg]~7re] A&

Si & < 0.75 wt® Sis 2=
a8y, A akst AEg
wt% Si = < 2,00 wt% Si¥

rfr
o
in)

g (Cr

AF7] 312L35M4AN 2B Q18] 2=
wt% Cro]t}.

Bel 2%

] (Ni

A7) 312L35M4N 2~ E|QlE] ~7e] A
el A7) Nigl a2 < 18.00 wt% Ni,

Bl

i
o
9

312L35M4N ¥ 21

Ak
<]
<

A4 (N

g])\ﬂ—,] o] §j S
e < 0.025 wt% P, © wpgt 16}741—; < 0.020 wt% PE zter).
5

7] i Eal
4.00 wt% Moo|t}. UvFE wWHollA, ¥

ZIHSd 10-2014-0077134

A}7] 317L57MAN
A7l gL <

2 < 0.030 wt% P7F =5 ddd. wEASHAE,
g5y kA s,
0.010 wt%

= o1
g 72

ulghA sl A, Ab7] 312L35M4N

]
< 0.003 wt% S, 15T vhghAstAlE < 0.001 wt% S& E3+ect,

A5 ol A,
A S A= < 0.030 wt% 05

ko 7p5dk b zAE oA AF7] 312L35MANS <

S < 0.75 wt% Siolth. wigHAsHAE, A7 82 = 0.25 wt%
vl AE A E, A7) BYE > 0.40 wt% Si 2 < 0.60 wth SIS ZtE
E g AHANA, 7] A dHFS > 0.75

ol
lo
in)
Hi
rlo
rfo

sheFe > 20.00 wt% Cr 2 < 22.00 wt% Crolth. 7] =2 > 21.00

e > 15.00 wth Ni 2 < 19.00 wt% Niolth. wERAsAE, A7)

o] v sHAE < 17.00 wt% Nio]th.

00 wt% Mo ¥ < 5.00 wt% Mo, 2elv} vl&asiAl=

EIRE) o > 3,
H oo ZgjBde HY 5.00 wth MoS zt=t).

Ab7] 312L35M4AN 2 E|elg] A7 e AAdEe < 0.70 wth N, ey vthAsAlE = 0.40 wtd N 2 < 0.70

wt% Nojth. o mighAsiAl=, 7]

0.45 wt% N 2

312L35MANES = 0.40 wt% N 2 < 0.60 wt% N, g=v vlgAsAE =

< 0.55 wt% NS zt=t},
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SAAGFIGFEAFE 8719 As o] &ate] ALtET:

PREy = % Cr + (3.3 x %Mo) + (16 x % N)

%471 312L35MAN el =72 5o A4S Zes 5983 F4Hh:

(i) ZFg=F = 20.00 wt% Cr 2 < 22.00 wt% Cr, ZLejv} v}z sbAE= = 21.00 wt% Cr;
(ii) S8 gzF > 3.00 wth Mo 2 < 5.00 wt% Mo, Z=ju} ub=43sAE > 4.00 wt% Mo;

(iii) A2 3= < 0.70 wt% N, 22]u sk A= = 0.40 wt% N 2 < 0.70 wt% N, ©] sfgdeA= >
0.40 wt% N 2 < 0.60 wt% N, 00 v&EAsAE = 0.45 wtb N 2 < 0.55 wt%h N.

AFEe] Aa, 7] 312L35MAN ZEIQlE] 272 PREy = 37, WA SHAEPREy = 428 @A o=, A
Seol B el v ) v B B ma B4 (B4 B BA ) ol diE 2 AZAES e
A& BT, ®g, A7) 312L35M4N ZH|QlE] 22k INS S31703 % UNS S317539F 22 S/4420 2 2H ol
EA zERlE A nlasis, Astes 23ehs &7 el SHRA ddel Wig Xif‘z}*éo Addnt. o
A A5 o A He 54 Bl oF sfaulEle] okl Wit wAlTE Q1Ake] mabe FAIRE FE
gt

247] 312L35M4N =ElQlel~7re] stabe AL, AP oz 1100 T WA 1250 C oA FAE I o]ojx +
Pk g9 AAg olFol Moz B e oxHue|E wAFEE F2 H587] 8H, Schoefer of
wE, Ni] 3#ez vir [Cr] T2 "l&ol, ®e9l > 0.40 2 < 1.05, 23 waAsiA= > 0.45 3 <
0.95 gl el A== wAgsty] s &8 M AAstdnt. S4€ e &4 55 % 83 <
ok vEe], & FAEE FElA el B viAl 7 Y] ol SiHUe]ES] 74% ‘zl"i B
Fates QzHUolE g4 diet detolE P4 da o] WHAE HAsste] xdEt. aBE, A
e A AR saHa Axd S ooln

247] 312L35MAN ZElQlE] A7k TEk, AR EA FeE T2 XS, THF MNEEE 52, AF, ¢FFE,
Za W/he mtavlaed 22 g A% e dAES 9 X £ dnk. ol dAEe A4S
304LMAN A¥ FLsle}. thE oA, I, 304LM4NO| T3t o] 23 A4 BHE FAHE UM HEItss
o}.

A5 Fado] wE A7) 312L35MAN AEHQPAE 2E BHS 98 55 ksi TE 380 MPad] HASEHEES 2t
0. o RS A, 62 ksi B 430 MPa®] HAIEAEE ZE WMHS A @8E F ATk 4] A
2E BAHL 41 ksi TE 280 MPad HAIEARLE 2t o vl s A, 48 k51 T 330 MPao] A3
BEAEE MEE HAS A4 24E = Ak H}%Wf& e 7o g ste], Algtstal F71% <91 312L35M4N
B

ufﬂ*?u 2E JAA ZE EAT NS $317039] Aol v, Ab7] 312L35MAN 2E|QE] ~7e] H A

%7k NS S317039] EA4std ZHET 2.1 W) o F& = AAZ. o8t frAleAl, AT
312L35MAN ~ElQle]~7e] RE 7)1A1A = 543 UNS S31753 Axke] mlals, AF7] 312L35M4N e Qe 2739
HAIEEZE7F UNS $317539] 548 AR 1.79 8l ¢ =& § &S AASe. E=3, A7) 312035M4N 2~
gl 2a7te] 2E 7)A% 7% 543 UNS $31254 A3}e] v, A7) 312L35M4N ~E|Qle] 2o H AE7r
E7F UNS S312549] 54std AxTH 1.38 v H &5 F ASES Ao

4>
¥ T
£ FJ
e r
2

A5 FaA ol wE A7) 312L35M4N 2EHQlg]2de RE WAES 98 HAAFAE 102 ksi EE 700 MPaZ 2zt
=t o b sAlE, 109 ksi EE 750 MPaA HA2JNGAEE 7] ZE HAEE S8 @8E & Ak
2E BAHLE 95 ksi & 650 MPa9 HAAFHES 2te o vtz s A=, 102 ksi EE 700 MPa2] #H A<l
FHAEE A7 N2E WS 98 e8E 9}4 b2 gk ghS 71RO R dho], A7) 312L35MAN ~H|1E 2~
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dol RE 7IAA A% 5243 UNS S31703 A o] Hlule, A7) 312L35MAN Z~E|13 ~7be] H A1 =7 UNS

S31703° thsl E8stE AETE 1.45 W) o] Y EHE F Advke AE ANGT. o9k fAlEHAl, A7

312L35M4N 2HSlg 278 2E 7AA Z%= EA43 NS $31753 A3e] Bl 312L35MAN 2~ H| 91 2] 2~ 79

HAJAAAE7E UNS S317530l sl 543te 2K} 1.36 vl o & 4 Jdve AL AAGT. ES, ]

312L35M4N ~ElQ1gA7e] 2E 71AIA = EAF UNS S312542] A} vluly, Ab7] 312L35M4N 2~ ol 7)o

HAA7 w7 UNS S312540] EARsIE ART 1.14 v O & £ dosE AL AN, F, Ay
A= ) A~

J[m

312L35MAN ~E|Qle] a7k RE 7AA Fw EA4o] 22 (r FEZdx 27 Ay vuwdihd, o A}
Ab7] 312L35M4AN ZH|Slg]~7ke] H A7 w7, S318039 EASE ABTE 1.2 v o & g gla, 25
Cr 79 &2 2HRJIGAZ] E4std 33 fAbsiths A4S 818 4 vk, 282z, *(}71 312L35M4N
ZH e =7 HAa 7AA A 31703, UNS $31753 &

T
EA 2HE AR Haste] A al =
detd ARG o £, 25 & 79 FEEs iEﬂ?_E]i%}?J =43}

o], EE312L36MAN Z~EIRIEA7S o] &l A8 o HEFAR gy uckd 4 glornz ) FH4E
A-s2o]l E53A o =7] ulFdl, UNS $31703, S31753 2 S312549F 72 EAFZ<l o ~E 2
F3 548k 312L35MN sEQlE]ade] nluA], ded B A fEdske A 94‘1]6&@. =, 47
312L35MAN zE[Qle] =7 o] digh 7] HAdHEHAASHL 22 (r 722 g agn ¢

o FEes 2Eeleagt fAas.

I

g2 ()

A}7] 312L35M4N ~H|Qlg] A~7+e] " Ad e < 2.00 wth W, Loy vlEAsAE > 0.50 wt%e W 2 < 1.00
wth W, B ulEASAE = 0.75 wth Wolt}. BH2elS E3hal= 312035M4N ZE|Qle] A7 HEd| AHE A, 32
AdFFA = sh7]1e AS o] &ste] Ak

PREyy = % Cr + [3.3x % (Mo + W)] + (16 x % N)
§7] 312L35MAN ZE|QlE] 7o) olef ek W adl gt WS v 2A4E s 593 A
(i) a&EF=F = 20.00 wt% Cr 2 < 22.00 wt% Cr, 2=} v} 3AE = 21.00 wt%h Cr;

(i1) ZgBd 3= > 3.00 wt% Mo 2 < 5.00 wt% Mo, &1} v}A& A= > 4.00 wt% Mo;

(iii) A& = < 0.70 wt% N, 28 vFEASAE = 0.40 wtd N 2 < 0.70 wt% N, O vlgg A= =
0.40 wt% N 2 < 0.60 wt% N, Ot v AI= > 0.45 wtbh N 2 < 0.55 wt% N; 2
(iv) B2®l 33 < 2.00 wt% W, 23y ¥hA8HA= = 0.50 wt% W 2 < 1.00 wt% W, O wfEzsA= =

0.75 wt% W.

A7) BL2L3MN el el Haue wdehe W, SAsE § & £Eo A 9 PREy > 30, 19

b ombEsAE PREy > 448 itk ol|@ N5 4 R mi BA P % AAE S 2ok

AL el B RS Al g wsde, ] dEel A d

7 A, oleld AxEe] BE G 3/

& BEH I, 2
olsk B 7]

=z
G+ oo gade ug ast
=i
=

54 A%el AAelns oEAon AckArh,



[0411]

[0412]

[0413]
[0414]

[0415]

[0416]

[0417]

[0418]

[0419]

[0420]

[0421]

[0422]

[0423]

[0424]
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574 A& A, A7l 312L30MAN 2ERlg2=4e] e WEe] HEEal, ole T 2 ©A FES
o] AzxHEE 593 FAHT. 53], 47| 312L35M4N iEﬂLa]MJ EJi ke > 0.040 wt% C 2
wt% C, e} wFgaleAE < 0.050 wth C, =¥ > 0.030 wt% C 2 < 0.08 wt% C, &} nlAeAE <
0.040 wt% CQ 4 vk, A7) 312L35MAN ZH|Qlg]~7ke] o] 2] dh —5— WS 7hzb 312H35MAN WEE 31235M4N
SESEIR=

EEels (Ti) /Ues (W) / YeH (Nb) 32 ®E (Ta)
H&ol, 54 F&8 e, 9 & ga 58 Il AxygesE 593
= 31235M4N zE|QlE]27ke] thE Qb slE wigoe] A %

wt% C, 28y vtgAst A= < 0.050 wth C, & >
0.040 wt% C¥ 4 Uut.

A gl Ab7] 312H35M4N -
> 0.040 wt% C @ < 0.10
wt% C, 2 v A= <

(i)o]x, «Uwhz 312L35M4N7Z @3} vlwalz] 98], 312H35MANTiI FEx= 31235MANTi &2 YeElo] X = ElElg
St sl WAE xgsitt, EElg S 1] Aol nhel 2dErc):

A7) gl Elebg otgEtE FEAE 2] e, 242, Ti 4 x C min, 0.70 wt% Ti max, %+ Ti 5x C
min, 0.70 wt% Ti max

(ii) =3, Yo i e 35179 Ao vl 2d5= Yo eHd3le, 312H35MANND BE3 31235M4NND B 7 o]

A

A7) dFe Uoi oAste FEAS z7] ¥, 22z, Nb 8 x C min, 1.0 wt% Nb max, T Nb 10 x C
min, 1.0 wt% Nb max

(iil) F7t2, A7) q39 g2 HwEe w3k, A7 UoE Zu2x 8 &go] 317]9 Ao wa} 2dx=,
Yo E Zajx ehek ob4gslsl, 312H35MANNDTa = 31235MANNbTaS X 3s5te] Alx9 4 r}:

Nb + Ta 8 x C min, 1.0 wt% Nb + Ta max, 0.10 wt% Ta max, T+ Nb + Ta 10 x C min, 1.0 wt% Nb + Ta max,
0.10 wt% Ta max.

47 Fel HeE A4sE, UoE aqsE 2 el Fels ww ogsy wEe, 27 89 9Ag &
Ent f e eRolA egst Axst olFold Ak ek WEE Yol w/EE Uy Tyx
BHe, o e v PFel AFHE 54 A48 A8 4] §Fe AUNAES oed dase] wE oY
@ xgow T, Waul 2 wuE w0, EE ddes @4E 4 Y. odd g7 945, A
gl AAd A AFS § A AL, 54 48 8 AHdYARe 2AdEg 47 Qa5 BE
Se 2o i EAow ogd & gtk

o], B ol A Tt o], 312L57MAN AL Q AHLpO|E
A= Aet® Z=7F wdgo]l ul. A7) 312L57MAN  AH| QP A= A
312L35MAN ZH|1e] =7 at FdT 318H A S zhenh. oldl, tdE
Ank 7] gt

oz AASA ekl
, | e Aelel,
shoba] el W dialel, B Aol

(o
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[0425]

[0426]

[0427]
[0428]

[0429]

[0430]

[0431]

[0432]

[0433]

[0434]

[0435]

[0436]

SIHS31 10-2014-0077134

[312L57M4N]
471 AwE mpel Zol, A7) 312L57MANS EEHdl S 3, A5 Fde], 312L35MAN =E|Qle a7k A
3l A U3 wthe] g, Wk, <l 3 kA AgE gE UA dES zhi=v. Aby] 312035MdNo A, A
7] Bdl ggke 3.00 wt® WA 5.00 wtholck.  HbHOl, 7] 312L57MAN 2E|QlEl A7t EEHE

=
5.00 wt% WA 7.00 wt%oltt. TFEwWolA, A7) 312L57MANS ¢ H& Egud B @ Abr7] 312L35M4N ~H| ¢l
grgor olald 4 Jrl. 312L35M4No| ¥ FAe, w3, BB d S A9, o)A F&r)s s
= Blo] 44d 4 9l

F71 312L57MAN Z~E]R1 %]

27 Zgud e > 500 wth Mo 2 < 7.00 wt% Mo, 22} ulgAsiAE >
6.00 wt% Moot} T}E el X

A, A7) 312057M4Ne] EluEl ek H o) 7.00 wth MoE 2T

PRE,

7] 312L57MANOl Tl et A A e R = 312L35MANe} F e 28 o] &5t AAEI, EElBdl ko] o]
uZoll, PREyS > 43, @y w3 stAlE PREy > 480|th. o], A7) EFo] I3, FHS W FF
Ao A FA = 4 Fa (F2A BN R U & AIAS 2t AS BT 312L57M4N
el @] ~7Fe, 3, UNS $31703 % UNS S31753%F -8, TAH <l Q A~ Uo|EA 2| Qle|~7}ty) vjwst 7
o, d3ES 28 B4 dol $HFA ddol uig LS AT ol e AEe] ¥4 F2 E
= BA Falol 93t sianlE]Y] 2 oF AelA mAFR Axle] gyE FASS AxE ¢ Qo

A7) 312L57MAN 28|91 E] ~7ke] Bt xS Schoefer o Wb, [Ni] Do @ 1} [Cr] ekl Hlgo], 2
gHog 1100 C WA 1250 C WlolA FHH I oo} Fus £ g o]Fd], Holx BA o] &
~EUolES nATRE F2 8557 YA, > 0.40 2 < 1.05, e ulEAsAE > 0.45 2 < 0.959]
Wl Yol 9l AL HAGEE 8§ wAdA HAsEr. d" Ay &3 245 2 249 Ao
tio], 7] £ Axzd Aol wolx BAe] nl4 Fxi, 7] o] exHoEL AL FE B
EE o sgUloE ¥4 A4} HEtolE H4 U o] M~z HHsiete] xd@y. ans, 4] §
e g s 2EEa Ax9 5 g

—

A7) 312L35MAN T3 o9} o], Ab7] 312L57MAN Z~H|Qlg]A~7ke ) ek Ho]ReEx FE Fel X33}
WE-gol 54, AE, &5 E, ZE 2/EE vl 22 vl 2% g8 92ES o

(e}
old et UL 2AL 312L35M4N, W3, 304LMAN Az FAs )

A6 FAd e 312L57MAN ~HE|Q1E] A7 A7) 312L35MAN  ~ElQlelA7ke] A fAMStL, wE Harts
(comparable) 3t HASEFE I HAJAYFEE zheth, 3, A7) 312L57M4Ne] ZE W A AE WA He
Ege w3l 312L35M4AN AT nvlmrbsslth. oo, EA AT e of7|A wbEEX] ki, FFE= 312L35MAN
i3t old FAR o]Fo|Ztl. 312L57MAN L EAFH ol o AE|Uo|EA AH|ele]l a7t UNS S31703 7He] RE 7]
AA A% B4 da; @ 312L57MAN 2 UNS S31753/UNS S31254 zbo] 2E 7|A1A 7% EA HlaE,
312L35M4Nell HAE = A FAe 2719 JF A 2 o A% dEHAEE A, o)} fASH,

312L57MAN®] <17 549 nlale 22 Or FEds zH A4l dis] 5488t Axth 9 Fi1, 312L35M4Ne}
w7 R, 25 Cr 79 wEY S ZHQlE 2] tis) 583k A fAEE vERdT.

o, A7l RES3LLTMAN ZH 12| 2%E AREShe A 8o SolE HFAR difE 1uokd + derE, HA
3 gAASHol A5siA T Z7] wiol], EASE 312L57M4N 2E|Qle]A~73}, UNS S31703, S31753 2 S31254
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[0437]

[0438]

[0439]

[0440]

[0441]

[0442]

[0443]

[0444]

[0445]

[0446]

[0447]

[0448]

SIHS3 10-2014-0077134

o 22, AU LaHYolEAl A At nlals e $F s fEshe AS ovdth

=, 471 RESL2LSTMAN ZH|Rle] a7t HAsSAAEH S 22 Or wE92 2Hde2dRn ¥ $i1, 25 Cr
w9 FEEs U FASG. 54 A8 84, A7) 31L5NUN 2E9E sG] tE wEe 7
g Fotol AxHES JEHo PAHT. 3]

, Bod g ouhgEa g gE g 920 54 58 %
B12L57MAN Z=E|Qle| 7o) the W] HA shebA A Wel= deAolal, e R owhvbgEe] 2AE
312L35M4N 2 304LM4NS] A3} Fd3tA AR Ed. O oA, 304LM4No th3t o]2 sk Y4t BHE 7
& wd, o7 312L57M4Nel A& 7155}

H2d ()

%47] 312L57TMAN 2=ElQle] ~7ke] ® 2wl §hekS Ab7] 312L35MaNe] A7 frAbskar, 312L35M4Nol| wis] 7] A5
npel g A A5 o] Ete] AlbE = 312L57MNS] FAAJGFA G, PREy=, =l BEl ko] Apolz <l
stof, PREy =45, WFE2|8kAl= PREy = 50°]th.  312L35M4Nell theh ®sdle] Fat B of&of e o],

ek, 312L57MAN] AH&7Ms3hS oldlE 4 vk, Y=o, 7] 312L57MANS oldd
31235MANS} ZHzb AFSdh= 312H57M4N = 31257MANE YERo A= o] =& £F9 848 ¥
Aol AFH A7) B4 wih BYE w3k 312H57M4AN 2 31257M4ANe]] A 871535 e},

z

% 312H35M4N H
5}

o) I~
g 9la, o

b

HelE (Ti) / Y2 H (\b) / YeH (Nb) E22 &% (Ta)

HEol, 54 485 984, o =& ®Ha T E o 7] 312H57TMN B
£ 31257MAN ZEIRIE ~74ke] thE <k shd , E > 0.040 wt% C 2 < 0.10
wt% C, Z#]v wrErAsiAlE <0.050 wt% C, Hx > 0.030 wt% C 2 < 0.08 wt% C, 2} ulgAeAE= <
0.040 wt% C¥ 4= A},

(i) o], dukd 312L57M4N 2E|elg] 27 WA T vlwslr] 98] 312H57MANTI HEE 31257MANTI 2 YERd o] =]
= Helg A stE WS 2. HEelg §%2 5719 A we 2dEg

A7 o] HEelg otddE FEAE 7] YsiA, 42, Ti 4 x C min, 0.70 wt% Ti max, %=+ Ti 5 x C

(ii) T3, Yok FFFe 317]9 2o wal 2d5E Yo ¢Hd3ly, 312057M4ANND HEE 31257M4NND H] A o]
gtk A7) e Yok okAEE FrAE zt7] YalA, 22k, Nb 8 x C min, 1.0 wt% Nb max, T+= Nb 10
x C min, 1.0 wt% Nb max

(ii1) F7I=2, 47 59 v8 HES, UF Ze8& ag o] 31719 A meg 2dHe e s &9
2 etk kA stE | 312H57MANNbTa FEi 31257M4NNbTa A& E 38t Axd 4 Yr}:
Nb + Ta 8 x C min, 1.0 wt% Nb + Ta max, 0.10 wt% Ta max, == Nb + Ta 10 x C min, 1.0 wt% Nb + Ta
max, 0.10 wt% Ta max

A7) Fael ke et ok HdsE 2 Loy Bex vw ogsld wEe 27 §9) 94y 2x
urh o W ewdA ogst Azt o) Fold & vk, EEHy, W/EE UoH W/EE Uoh Tels w
G H e Ba gl AndE 54 48 99 A7) §9e AfsEg v, gad 2 vy
2 oY% YaEe RE GFF 2POR P, Bt PEHOR FrhE £ Aok oUW FF DRES ]
ol AAA F4 AFL d AN A3, 54 482 e 2HAesge 2PRES Y] AxEe] BE
e 2gow Ei ELow ogd &

2 ¥y gEo, A7) 312L57MWN ZE1gl 7o) 2E 9 A2E WAL o[ FHde} U WAoR
ATt
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[0449]

[0450]

[0451]

[0452]

[0453]

[0454]

[0455]

[0456]

[0457]

[0458]

[0459]
[0460]

[0461]

ZIHSd 10-2014-0077134

O

1, A7 B wygo] Fadola, ¥ dgol AbAgh Aol 320L35MANC. 2 A H3HA vehfoix= AtE
7} ¥do] 9}

2

[320L35M4N]

A7) 320L35MAN e QaE|UelEA AHE A} ugFEe] A4 F OPREy > 39, I npAEHAlE
PREy = 44¢] 543t IAAGFITFAFE 2T, PREC®

2} Axte o)

PREy = % Cr + (3.3 x % Mo) + (16 x % N)

7] 320L35M4N 2EHQIE] 2732 A 9 4 B g 22 Ay F 22 S84 gE, 5% A4
2 43 A BFE BEAY 553 2FS ZAEF FAAET. A7 320L35M4N sE|olg] ~7te] &EA 24
2 Aedola, shr)et o], T wiEgo g e FAo osA EAX Tt 0.030 wt% C max,

2.00 wt% Mn max, 0.030 wt% P max, 0.010 wt% S max, 0.75 wt% Si max, 22.00 wt% Cr - 24.00 wt% Cr, 17.00
wt% Ni - 21.00 wt% Ni, 3.00 wt% Mo - 5.00 wt% Mo, 0.40 wt% N - 0.70 wt% N.

Ab7] 320L35M4N Eelg] 7t wdl, FoJB 2 FE FeZE X 0.010 wt% B max, 0.10 wt% Ce max,
0.050 wt% Al max, 0.01 wt% Ca max Z/5+ 0.01 wt% Mg maxe} 22 w9 A% & ALE 4 AHFFFo

2 ARon EAtE de 22 o T3 5 9

237] 320L35MAN ~E[Qlg|27ke] s}ehd] A2 AFA R 1100 T A 1250 C WLelA Fh= L, ojolx 4
Wehis &9 dAz o|Fd o]~ EA U9 SAHUCES nATRE FE HAAJEE &§ AN HH
stttk S4E AHY &4 5 ® &3 ddFre dE], & dAE AFHolA Hlolx £ w4
TEE, A7 Faol LaHUolERl s FE BASES L aHUoE 4 94 dHolE 4 dh 11
WH s FHHglste] 2dHEY. Aoz, A7) 320L35M4N *Eﬂ 1Y 27re FR2EoA A 1A Ee =
58 235 veha, o9 Aol A 2= 9 2A2A e JAHS BT PREy > 39, 28y

_Z,_
= A7) 320L35M4AN Z~E| @]~ 7o) 3}elA
3]

vFE25H Al PREy > 45 GAE = S 2= He 183
o, ol A7) Edo] Hel, st W F sAA W R 9 4 B2 (32 2 BA )
s 2L AHIAAAS z2teE AL 2Ast. A7) 320L35M4N ~EH| Qe ~7F& ) w3k UNS S31703 2 UNS S31753¢}
22 BAAA SxHyolEA 2HAY 2T vud Ao F3lES ¥3etE 4 o SEEA g
st A ANt

=
M

A7] 320L35M4N ~H|lE]l~7ke] HZ 3sky A WY e A7 FHAE 7Nte R =, s e, T
#ol s7)e] ot Aas 5% Foi9A Auste] AgH),

Ul

2 (C

ey

AF7] 320L35MAN ~H|Qle]~7ke) A e Ho < 0.030 wt% CY & vt mERS A=, A gie] &k
S > 0.020 wt% C 2 < 0.030 wt% C, O wlIEASAI= < 0.025 wth CE =

A7 FEA ] 7] 320L35M4N BB 2742 F ZFA] WA #ek AY = vk AW BE 2wt
i Eal

A7) Ay gl BAA, A7) 320L35M4N 221



[0462]

[0463]

[0464]

[0465]

[0466]

[0467]
[0468]

[0469]

[0470]

[0471]

[0472]

[0473]

[0474]

[0475]

[0476]

[0477]

ZIHSd 10-2014-0077134

A7) W9E > 1.0 wt% Mn 2 < 2.0 wt% Mn, © wpgAsAE > 1.20 wt% Mn 2 < 1.50 wt% Mno]t}. o]¢}
ve zdoem, < 5.0, MEASAE = 142 9 < 5,09 AF W o N WL A5 o AEAAE,
A7 HEe = 1.42 2 < 3,750t}

gk ghael wEsiA, 7] 320L35MANe] Rt Sk < 4.0 wth Mnolvh.  wigbASAE, A7) it g

> 2.0 wt% Mn B < 4.0 wt% Mn, T wFFHSHAE, e < 3.0 wt% Mnolth.  HST wHsHAlE, 4]

50 wt% Mnolth. o] e MeA W R, ol < 10.0, v = 2.85 2 < 10.09] Mn o
h=]

Aste < 2

N H&S 53, o vldZsAE, 7] 29 gl tiE Mo o N ¥ > 2.85 ¥ < 7.50, gy
vl s AlE > 2.85 @ < 6.250]},

o] P

A}7] 320L35M4N 2 H|elg] A7 e] o d=e . < 0.030 wth P7} H == xddt), vrFA A=, A7) 320L35M4N
dE < 0.025 wt% P, O wigAS A= < 0.020 wt% PE & gy vlggsiAs, A7) §Ee <
0.015 wt% P, 551 vl & A= < 0.010 wt% PY 4 At}.

3 (8)

A7 FAANA 7] 320L35M4N AEllE]lAa7te] 3 e < 0.010 wt% ST St wiEFSAE, A
320L35M4ANS < 0.005 wt% S, © wlEAsAE < 0.003 wt% S, ©2u ulZAsAE < 0.001 wt% SE
Zh=T},
Az (0

7] 320L35MAN ~E|Qlg]x~7}ol Abh &k 7hed WA 2dEa, A7 FddANA, 7] 320L35MANS <
0.070 wt% 05 zt=t}. w} |=, A7) 320L35M4N-S < 0.050 wt% O, © vl A= < 0.030 wt% 0=
zh=r} g uEdE A=, A ES < 0.010 wt% 0, U BFERSAE < 0.005 wt% 02 zZrE=r),

Algl= Si

I

%471 320L35MAN ezt dulF
Si ¥ < 0.75 wt% SiE& 7F2 & vk, o E}D_,
T . 2Eu, JiAE ARsE ARl eE e 549 H w2 229 dd-aA, 3] A
0.75 wt% Si 2 < 2.00 wt% Si¥d 4= 9L

g (Cr

A}7] 320L35M4AN ~H|Qlg] A7e] a8 TS > 22.00 wth Cr @ < 24.00 wt%h Crolth. npEzlsiA=, A7) &
[e)

o > 23.00 wt% Crg 712 4 9ut.

A (Ni

A7) 320L35M4AN ~H| Qe A7 YA e > 17.00 wt% Ni @ < 21.00 wt% Niolth. wt&ta&lA =, A7) &
=9 Niol 23S < 20.00 wt% Ni, © vlghgsAlE < 19.00 wt% NioJt}.

=284 (Mo

27] 320L35M4AN 2Hjelg] 27t g9 ZgHdl =S > 3.00 wth Mo B < 5.00 wt% Mo, ZE1} &R A=



[0478]

[0479]

[0480]

[0481]

[0482]

[0483]
[0484]
[0485]

[0486]

[0487]

[0488]

[0489]

[0490]

[0491]
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> 4.00 wt% Moo]t}.

A4 (N

AF7] 320L35M4AN ~®H|Qlg] A7ke] AAdES < 0.70 wt% N, ZEv ¥EAs A= > 0.40 wt% N 2 < 0.70
wt% Nolth., o v E A=, A7) 320L35MANS > 0.40 wt% N 2 < 0.60 wt% N, 0] v&dsAE >
0.45 wt% N 2 < 0.55 wt% N& zre=t}.

SAAGGFEA T a1 AS ol&ate] ArtE:

PREy = % Cr + (3.3 x %Mo) + (16 x % N)

871 320L35MAN ZH|Qle] =22 there] RS Ztes 5493 ek

(i) 28 > 22.00 wt% Cr 2 < 24.00 wt% Cr, &} wpgh2leAl= > 23.00 wt% Cr;
(i) EgB2d gz > 3.00 wt% Mo 2 < 5.00 wt% Mo, Z&v} w434l E > 4.00 wt% Mo;

(iii) A% &= < 0.70 wt% N, 22} vtEAstAE > 0.40 wt% N 2 < 0.70 wt% N, o vl sAE=E >
0.40 wt% N 2 < 0.60 wt% N, t]=2t] vZAsAE > 0.45 wtb N 2 < 0.55 wt% N.

9 e FFe "aR, A7) 320L35M4N 2H|QlE] 7S PREy > 39, uhgbAShlE PREy > 449 PREGE 94
ok o], A7) deol, RS Hee 3 FAHAA AW F2A AL a4 FA (F 2 54§D oig
£ AYAE 2zt A BAsY. A7) 320L35M4N 2E[dE] a7, T3, UNS S31703 2 UNS S317539F &
A S| EA e A4 vlae Fed, d3)

o

21 & TYSHE 874 NN $HTA FL
G AR, oldF AEe] B ¥4 mE B4 LA @ AN UL AelA BATE Aol &

J7] 320L35M4N Z~H|Qlg] ~7Fe] g}eha] A2, APAHOZ 1100 T WA 1250 C HH A Fh= a1 o]ojr] 4
Qhs g9 A olFol, Wols BA ule] exEtelEe] wATFEE T2 HA58Y] 9I8l4, Schoefer o
We [Ni] gEem Ui [Cr] Bl Wlgo] > 0.40 R < 1.05, e} wEAsAE > 0.45 % < 0.95 ¥
del S A& MAAEE 8 WAld AdnAd. $34 guel 8 4 % Y A9

el 1 89 AAAd G Welx Bl WA FEE P Yol eoduolsd AL F2 03
Huele ®4 fash seols B4 A4 0o MAss Asee zaad. adne, 47 @

O~
HI A g E = %T}E]l’ Azl 5 Sl

e}

m
hun

AF7] 320L35M4N 2H|Clg] A7t w3 Fo]R 2 A FeE F2 Eddla, F3 WMEFY B4 AF, ¢Fug,
2 /e vladay 28 ufg- Ao U dAES ¢ ¥3s = 9, ol8d A5 AL 304LM4N
Ay FAdsith, gEHelA], 304LM4NS] th3k o]2|3 A B BHEP FELe w3 or])A, FH& st

A7 T o] 320L35M4N 2E|Q Y Ae ZE BHS 98 55 ksi EE 380 MPae] HAFELE
A B A=, 62 ksi HEE 430 MPao] HAYEAEE 7] 2E HHS 84 @449 vk, A A=E
WAL 41 ksi EF 280 MPa®] HAIEHAEE zterh. o ofdAsiAlE, 48 ksi HE 330 MPao] HAIEAE
= A7 NEE HHEES fEA 24E 5 dvk. wbAE @he V1o R sfo], AF7] 320L35M4N Z~EQlE] A~

2E 7|44 2% EAI NS S$317039] AL B 320L35MAN AH| Q1] A7 HAEZFE 7L UNS $317039) o
3 E45E ARG 2.1 ¥ 9 =& F Ud5S AT, o9k §ASH, 7] 320L35M4AN ZEIQlE A7) RE
Z1AA 7% EAI NS $31753 A#e] v, 320L35MAN Az A~7be] HAEEZE7F INS $317530) o3l

_68_



[0492]

[0493]

[0494]

[0495]

[0496]

[0497]
[0498]
[0499]

[0500]

[0501]

[0502]

ZIHSd 10-2014-0077134

Astd AR 179 Wl ¥ 5& 5 e AARY. E 3, A7) 320L35MN SE[el Al RE V)AA A
UNS S32053¢] R 9] Hl:E 320L35M4N ~E|ele]~o] H 4B 73 =7F UNS $320539] tis] E43te AW
45 ) o =& F S AASH

A7 Fdefol wE 320L35MAN AHEHQIF A ZE WAHE 3] 102 ksi T 700 MPad] HARJNFUEE

zZb=rh, o uRgAsHAlE, 109 ksi = 750 MPa] HARJIAAAEE V] RE W s 24" & 3

7] NEE WAL 95 ksi T 650 MPao] HAJFAEE zhevh. o ulddshAlE, 102 ksi & 700 MPaA
= 47 AZE HAEE A8 @42 ¢ A wAE @S 7o s ko], 320L35M4N Z~EH| Qg

HaeJQAAE

27¥o] 2E J|AA #Z%E EAI UNS $31703 A HlmE, 320L35MAN 2E|ole]x~7ke] FH AW =7 UNS
S31703] o3l EAste AET 1.45 v o] o & F ASS AAGT.  o)e} FAFSHAl, 320L35M4N Z~EH| <1
g x7rel RE 7AA 7

A 7% EAT UNS S31753 Aol HlaE, A7) 320L35MAN AE|Qle]l A7) H AR T}
UNS S31753¢] E57ste AHT 1.36 vl O & 4 J&S AAlSh. ESH, 320L35MAN e 12|27 digk 2
E A% 7%= EAF UNS $320539] A HlwE 320L35MAN | Slg]~7ke] H A7 %7 UNS $320539 4
sle AR 1.17 9 ¥ =8 5 AdSS AAET. F, A7) 320L35M4N 2E|Q1E A RE VAA FAm 54
o] 22 Cr wEY2 ZzHRIE=Ze AR vlwEnkd, I Z¥, 320L35MAN ZH g2 H a3 =Tt
S31803°l tisll E4stE AETE 1.2 " o] 49 el daz, 25 Cr 79 wEYs 2™ 5435
A3 AR ek, 2B R, 29t E7]13 91 320L35M4N ZH|1E]|27e] HA VAA Ae 542 INS

4
§31703, UNS S31753 = UNS S32053¢} 2 5734 <l QxHUOlEA AHIE 273y vlaste] H5skA 7iA =
9, AF Fw HAE 22 O FEAx suedeagel el 5458 Anc ¥ 1, 25 0 59 FEYx
celelelagel vl S4she Sk fAeTh ol RESNLIMMN AHA ST o) gshs Hgel, FolE

BEs
HEAR g agkd ¢ glene, HAsEAA S desA ¥ 7] wiel, 5
olg] =73 UNS S31703, S31753 2 S32053¢F 72 B4l e xvuo]lEA AE g A%e] HluA], %J%a& =l
A e fFeshs As gt 5, 7] ZES20L3MAN SE Qe st HasedAeHe 22 Or w29
Aefzrdel viste] B xar, 25 Cr w73 =95 2ERJIYRdI FAST

2 2

54 A8& 98, 271 320L35MAN sElQle| ko] thE WEE e, BAad R ovuga 28 oe g 4
29 BH & XY ARFEE oz %lé%_ﬂr 320L35M4N ZH|Qlg]~7Fe] o2 WHFe] A 3
g5 24 HYE Agdelxw, g % HM%A S 304LMAN A3 FAEA AAEe] Xk, oE WA,
304LM4Nol| gt o]t %i%oﬂ 73 A, ) 320L35M4Ne| A 87158t

g8 (W)

247] 320L35M4N ElQle]~7te] Bmel gake < 2,00 wt% W, Z2elv vbghAEAlE > 0.50 wt% W 2 < 1.00
wt% W, © ¥EASAE = 0.75 wt%h Wol H2'ls ¥ 3l 320L35M4N iEﬂ?lFJiZ} HEo| BN, F

A A GGFA = 31719 S o] 8351 741*& o}

A}7] 320L35M4N ~E|¢lg] 27k olgd BHAuS el WEe 5179 2AS ZteE EYs AT
(i) a&E3=F = 22.00 wth Cr 2 < 24.00 wt% Cr, 2=} v} 3AE = 23.00 wt%h Cr;

(i1) g™ &= > 3.00 wt% Mo 2 < 5.00 wt% Mo, &1} v}A& A= > 4.00 wt% Mo;

(ii1) A2 &= < 0.70 wt% N, 28 vfEAsA1= > 0.40 wt% N 2 < 0.70 wt% N, o vZAsAE >
0.40 wt% N 2 < 0.60 wt% N, Ot v AI= > 0.45 wth N 2 < 0.55 wt% N; 2
(iv) B2®l 3 < 2.00 wt% W, 23y ¥hA8HA= = 0.50 wt% W 2 < 1.00 wt% W, O vz sA= =

0.75 wt% W.

F7] 320L35M4N el ] 27t Ha'ls ¥Esls WYy, 543

[

9 u4Fe A4 @ PREy > 41, e up



[0503]

[0504]

[0505]
[0506]

[0507]

[0508]

[0509]

[0510]

[0511]

[0512]

[0513]

[0514]

[0515]

SIS 10-2014-0077134

BASE PREy > 465 EFFT. oleld Mo, T4 w4 mi A FAol % ANNEe At e
AFZ el mshE TARE AL BxE + dd. 2L, ) FEe AAH 4 AFL o ARA]
7l A, AaES RE DU 23 MR T, vhbE, B R/EE YR B/EE Uy Tk ad
St ARG EE EA e Ak S k. 9Aue ue avtelnz, 37 el FAYe A4
shsta, olst BAGl 47 Gl A4, 94 L ¥4 ABe AdsAER grHon Akt

B4 (C

B AEE oA, ° =2 g4 TS X8 ARFEE 53] FAAHAZ A7) 320L35M4N ~H| QIR 2~
el g WFo]l Aot 53], 7] 320L35MAN ~HQIE 7] B4 8-S > 0.040 wt% C 2 < 0.10 wt%
C, 19 < 0.050 wt% C, T+x= > 0.030 wt% C 2 < 0.08 wt% C, z2]v} v}FAsHAIE= < 0.040

R ke
T QAth.  320L35M4N ZH|QlE|2=7be] o]k 54 WEE ZhZb 320H36MAN Hoi= 32035M4NY <+ UTH.

Hels (Ti) / U2 E (Wb) / YeHE (Nb) E22 &% (Ta)

HEol, 54 A&& 98N, o =&

320H35M4N B3 32035M4N *Eﬂohﬂ*%o Fo] MzHd. 5o, 4] @i FqHe
0.10 wt% C, 12iu} wigdsiAl= < 0. = <

=< 0.040 wt% CQ 4 AT}

(i) 2Wka 320L35MAN W AT} Hws}7] $3F 320H35MANTI = 32035MANTi 0.2 el o)X= Elely orAd sl
WAdS x4, 7] Eelg g )9 Ad uel 2 A e HElg oA fEAE %

71 YA, 242k, Ti 4 x C min, 0.70 wt% Ti max, == Ti 5 x C min, 0.70 wt% Ti max

(i)Yo H o] slrle Ao wie xA¥E= UoR <rAsty, 320H35MANND T+ 32035M4NNb ®do]

A7 e Yed oA E FEAE 27 YeiA, 2+, Nb 8 x € min, 1.0 wt% Nb max, %+ Nb 10 x C
min, 1.0 wt% Nb max

(iii) F7F=, 27 a9 e ¥52, B3, Hed s g o] 879 Ao uet 2-d¥e= Hew
Zo)~ et oA slE | 320H35MANNDTa S 32035M4NNbTa W HS E3ste] Ax=d 4 JYv}:

Nb + Ta 8 x C min, 1.0 wt% Nb + Ta max, 0.10 wt% Ta max, =+ Nb + Ta 10 x C min, 1.0 wt% Nb + Ta
max, 0.10 wt% Ta max.

271 &=l HEhg tdstE, Ued HEstd 9 Hed Evs v bgstd WEe x7] &9 dAY =
of Hlste] B ure oA Mt AX YTt o]Fold & vt By %/EE Yed B/EE Hed 29
2 'ee A7) FaS A7) fsiA, oldd dAaEe] BE et 23 JdlA e, B8 H uivgad
A A7t AY B EAeR Uk ¢ v 5A A8S A, O w2 94 ko] AdsEn. ol
e dae AV e AAlA R4 AeS o AdATIaL, 58 AES 9 2EQlgaAs 248 9
A 7] daEe BE Ude 2gor e Ao R olgd 5 vt

o

B RE 2 A2E AL old PR} ge PO dwHow
A 2HJE 2o =2 A

Qg
, Eoure o xﬂg TF&Eeofol™, 320L57MAN TAE S AEUeE o] A&
UeJol A= g2 Wyo] AdEy, AAHo = A7) 320L57MAN AH| Qg A7k Eand kS A9 sk,
320L35MANT} 2& Fd3k ety xS zZtert. 8B ueksk sk xd o) wky didled, ©@x], Zpe]d T
=
[320L57M4N]
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[0516]

[0517]

[0518]

[0519]

[0520]

[0521]

[0522]

[0523]

[0524]

[0525]

[0526]
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A7) AFE wpel o], Aby] 320L57M4ANS, EElBdl kS Alelsbar, 320L35MAN ~E|QlE] ), A7 o}
o1, &, 2ka, AYE, A5, UAa 2 ALs z2ev. )

2ol AsSHA LI wthe e, Wzl
320L35M4ANel A, A7) EajBdl 3o 3.00 wt% WA 5.00 wt% Moo]th. whHe], A7) 320L57MAN e Sla] ~7
o] By &=k 5.00 wt% WA 7.00 wt% Moolth. TFHE wWo A, A7) 320L57MAN-S Z37] 320L35M4N 2~H

5.
=
ool o ke Belnd WAow A4d % 9l

Zeud kS Al9sbar, 320L35M4Nel #eEE o] w3, o) 2 &7bsdo] 914" 4= Qo).

7.00 wt% Mo, 18} wigA A=

471 320L57MAN *Eﬂ gloazte] Eead e > 5.00 wth Mo H =
& WellA, 7] 320L57M4Ne] =2 Hdl ke Hf 7.00 wt% MoE Zte=Th.

il
6.00 wt% Mo A=

PRE,

AF7] 320L57MANOl| thEF A A A FE 320L35MANT DG A1S ALgete] AAtE I, A7) BEBad deko
& olale] | PREyS > 45, elu} ulgAE A= PREy = 500t o] A7] Edo] w3k BHE W ¥
A BFNA AW A W Fa R (34 % B4 el WE Fe AZHS 2 AL 2w
320L57M4N *Eﬂﬂﬂ 72 H3F, UNS $31703 2 UNS $31753% 72 B24%< e ~EHUo|EA xH Qg 2%z} H
wake], d3ES ¥atat= 7 Yol SHRA Fodo] gdk AL AT, olgd ASo] wa] 22
T HAH F-2oll o) gt FAIME]S] A oF Aol mAlFE QIAte] ERE FAlstE s AxE & o

7] 320L57MAN 2E|QlE] 7o) B8HA 2L, AFAOR 1100 T WA 1250 T HLlolA = ar, o]ojA

Fsk 89 A olFol, wolx & o] exElolEe] wHTEE T2 f567] A, Schoefer
of e [Ni] gZ¥e= ke [Cr] %%E-OJ Hlgo] > 0.40 2 < 1.05, 18y wlEAEAE > 0.45 2 < 0.959)
Wol o g AL HANEER 89 WA HAsErh 48 A &7 24 W g dojakrel
Heol, &9 <dxzd *JEHOHH Hﬂ‘ﬂi =2 vA FxEe 7] dwel LaHYelE]l s TR
RASES, oxHUolE §4 49 Aol @4 Ak o] MAAZ AAFse] xR, aene, 3

320L35M4N & o9} Zro], k7] 320L57MAN Z=ef| 12| 2
2 ga, AF, EFvlE, 2 2/Ee vtadest 22 e
59 %79 320L35M4N ub obu]} 304LMANS] 213} 53t

Alg @Ade] Ad7]) 320L57MAN B Q1] 27 7] 320L35M4N éEﬂ%ﬂé%@ A} vlarbseta, fAbsE Ha
FuAE D HrAQGAEE Zherh. ®=8, A7) 320L57MNe] RE B AAE W] Y] B AL Ed

A vmsbs ek, ol 54 Zwghe whEEA @i, FEi 320L35MANS] o]
Fojzlvk,  FAHQ Lo EAl ~E Qe 27k INS 317033 320L57M4AN 7He] ®=E A Z=
E

s =
S

2 320L57MANZ} UNS S31753/UNS S32053 7te] RE 7|AA AL 54 Hlule, 320L35M4N°ﬂ/\1 AR = Ay 4
% u]

AV F719] AAAE 2 9 A FRAEE AAC. o)k FAFSHA, 320L57MANS] 91 SAJ<] Hlal=, 22
Cr FEZ892 A2 SAstE Awc) o Fa1, 320L35M4Ne}F vp7EA 2, 25 Cr WJa EZe s g ol
27k Ya] 5458 AT AR YEhn

o

=, 371 RES0LEMAN ZHQlEAZE o] &dhe Aol Fol= WFzAR ui-E aekd F gla, ol2A,
235gAASHo] 258 o E7] wiel, NS S31703, S31753 % S$320539F #& A<l 2 2EH Ul EA

B
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[0527]

[0528]

[0529]

[0530]

[0531]

[0532]

[0533]

[0534]

[0535]

[0536]

[0537]

[0538]

[0539]

[0540]

2HRIY 2% EAstE 320L57M4N ~EI1IE A~7S vud o, 453 5% FAE FEdve S on|gtt.
, A7) RE320L57MAN ZE Qg ~7ke] H A

=
w9 BB seeeagst R,

EA ALS YA, 4] 320L57MAN AE|QlE A7 e wES, Ty, gxd 9 uUEy e uE e
Axe] B4 FFS X381 AxHES rAox FAwolht. 47| 320L57MAN 2H|IE A7) e ¥E
o] HA spshy 24 Wele dgHoela, e B vk 2448 320L35M4N E 304LMAN A sAEA e
th. TREWelA], 304LM4NC ok omfﬂ ArEd] #HE FHE, T3, 97]A 320L57M4Ne] di&] 48715 s)
=

g2 (W)

F7] 320L57M4N Z~H| Q18] 27 o] B 2~dl & 320L35M4NS] A} FAbstar, E@]HEl ek Apol=
o], 320L35M4Nell W3l g7 AuE whe} o] HAd S o] &3t AAE= 320L57MANS] FA A g eE]
PREy> PREyy = 47, B} 3}A= PREy = 520]t)k.  320L35M4Nell djgh B xwle] g3} 2 oo #s 74

G, 320L57MNG] A bssvhE AL olsld 4 Atk

o
ofi
rlo
ox
N

B2o], A7) 320L57MANS-, o] Ao AFE 320H35MAN ' 32035M4Ne]] ZFzh AF-S-3l= 320H57MAN HEE 32057MANZE
e = e, o H2 59 gAE VM F Qa3 ojdd AFE Y] BA wth Helw= HEg, 320H57M4N
9 32057M4Nol| A -g7}55 ).

il

1E

Helg (Ti) / YL E (Nb) / YL E (Nb) E{2 ¥ (Ta)
=

ggol, 54 H48S 8, 9o 52 B34 FFS £ AxHEE 53] AR, 320H57MAN EE
32057M4N ~E|Qlg] A7) & ¢tAg3lE wWEo] AEHTt. E3], A7) ©@AE > 0.040 wth C 2 < 0.10 wt%
%

(i)o]5S, Uwkzal 320L57M4N9} H]wdl7] 918 320H57MANTI FEi= 32057M4ANTi & UEl ol A= Elebs <43t
WA x4 Hebg e a9 A el 2den

A7 9 ﬂﬂ%‘*@ﬂ%~%£ﬂ%‘&ﬂ s, 22k, Ti 4 x C min, 0.70 wt% Ti max, ¥+ Ti 5 x C
70
(i1)o]EL, A7 UoH stgko] 3lr)o 2o wal 2dEE YoH o3k, 320H57M4NND HE= 32057M4NNb
A7 dEe Yed oA E fFEAE 27 &M, 2+, Nb 8 x € min, 1.0 wt% Nb max, %+ Nb 10 x C
1.0 Nb
(ii1) F7I=2, A7 59 g2 ¥ =3, UoF Sy gg9 gd5o] 3179 Ao we 2dy= YL

B Zel2 v obA4dsly | 320H57MANNDTa B 32057MANNDTa WAL L 3sl7] g3 AxE 4 dr):

Nb + Ta 8 x C min, 1.0 wt% Nb + Ta max, 0.10 wt% Ta max, =+ Nb + Ta 10 x C min, 1.0 wt% Nb + Ta

max, 0.10 wt% Ta max

A7) 3ol Heh ordsh, Uod 4EE 2 Uoy Fes wd ogan wMEe 27 89 dAe ex
urh g R LxolA ebgst Azt ol otk ek W/EE UeH WEE Yo§ Hdx wge, o
Fo VA §Fol AxHE 54 A48L 9% P FHE ANAHES oldd UaEd RE G
YO, Fol AU R MHESF B EL AR Phd £ g, o 9T dase. B TE
o AAH B4 AFS W AT, 53 A8S AN 2G2S 2AFES 4] AnEY] RE OF



[0541]

[0542]

[0543]

[0544]

[0545]

[0546]

[0547]

[0548]

[0549]

[0550]

[0551]
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@ xgow, Wi AWAom ojgm 4 v, v W gio], 320L57MN AHYsde] ZE B A
E wAe ojdel Tdde $UT wAow ATE

o], A9 FEooln, X ool Mg dro A 326L35MANE HAEIIA UERoR|= Fr H ¥ ol
A ok},

[326L35M4N]

’37] 326L35M4N = S EHUO|EA AHIE A ¥ 52 $£F9 AAE ¥XFstal, PREy > 42, v
ahE A= PREy > 479 SAstE FAALG

o Aol upe} ALk T

PREy = % Cr + (3.3 x % Mo) + (16 x % N)

(
a4

49 B $HYT HR], 4T Ay

pal

2

A7) 326L35MAN ~ElQle] A7, AW 2 S Bao] i &
o S

371
% Qg A Bl SEG 2

%&7] 326L35MAN 2ElQle2=7}e] shehd AL Adeelar, drlo] wE T WMESRe] o] stehd 4
& EAFET}: 0.030 wt% C max, 2.00 wt% Mn max, 0.030 wt% P max, 0.010 wt% S max, 0.75 wt% Si max,
24.00 wt% Cr - 26.00 wt% Cr, 19.00 wt% Ni - 23.00 wt% Ni, 3.00 wt% Mo — 5.00 wt% Mo, 0.40 wt% N - 0.70
wt% N.

AF7] 326L35M4AN ~H|Qlg] A7Fe ek, FoJH 2 A FeE F2 X33, 0.010 wt% B max, 0.10 wt% Ce max,
0.050 wt% Al max, 0.01 wt% Ca max Z/X+= 0.01 wt% Mg max®} 722 wj$- Az thE JA4E W JFFFO

2 AgAon EAehs e BeEe o 23y 4 A

AF7] 326L35M4N ~El|elg]~7ke] 3}eka] Ae AEHOoZ 1100 T - 1250 T HolM S ojojq <
Wake &9 dAE o]Fd ol EA o] SAHUolES] nATRE FE HAASEE &§ AN HA
steitk. &4HE AuY &H 35 2 849 dIFFe tEe], &4 dAE Aol wlolx EHe] HA]
TFEE, A7l FFol SHUlEQl AS FE HASES QiHUolE A4 Aot dgelE A4 dAa 7
WA A2 HHste] 2AEY. AgRFoR | A7) 326L35M4AN 2EH| 1 A7e FeToA dAd uEe =
53 235 UelaL, ol¢t Al F9 2% H ZAZNA 73 A4S BSerh. A7) 326L35M4N Z~HQ)
gl x7ke] 3shA FAJo] PREy > 42, Ty wlEtHE Al PREy > 475 EASIESE A At FS gt
W, o), 7] Bdo] e, AW W T FAHAA AW FA E A B2 (T2 D FA 32|
e £ APAPS 2= AL wASTh, A7) 326L35MN ZEHIQlE] A28 wE, UNS $31703 2 UNS $31753%F
2o AR LzEHUolEA 2ERIE AT vudd Agol dstES EFeE 4 ol 95 wdel o
g S Mdsknt

7] 326L35M4N ~H| 21

Gl A9 FEAS 7|ko g slo] | 7)ol uhel, FF W
&2 s7]9 gotd daE st

4 (C

o
ofit
rlo

A}7] 326L35MAN 2 H|elg] A7 9] gk &S < 0.030 wt% C maximumo|Th. wH}IEASAE, A7) €9
> 0.020 wt% C 2 < 0.030 wt% C, ¥ v AE < 0.025 wt%h CU 4= AT}
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[0554]

[0555]

[0556]

[0557]

[0558]

[0559]

[0560]

[0561]

[0562]

[0563]

[0564]

[0565]

[0566]

[0567]
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%7t (Mn

Aj9e] F&Heofoll A 326L35MAN 2H|QIE] 272 7 71A] WEFe] #3 AU & vk AU e gt

A7) AzE ol BWelA, A7) 326L35MAN HEQlEla7te] w7k seFe < 2.0 wt% Mnoltk.  wlbEASAE,
A7) HE = 1.0 wt% Mn 2 < 2.0 wt% Mn, © ®EASAE = 1.20 wt% Mn 2 < 1.50 wt% MnolT}.  o]9}
e 2P0 F, ol < 5.0, wpEHASAE > 1.42 2 < 5.09 HHY Mn Wl N B &S E53. o uiEF
A, A7) HEe > 1.42 ¥ < 3.750|t}.

T7E kol WEA, A7) 326L35M4Ne] 7 ke < 4.0 wt% Mnoltl. wbEAEAE, A W3 e
> 2.0 wt% Mn 2 < 4.0 wt% Mn, O wFEASAE, 4 < 3.0 wth Mnolth. G=d v SAE, 4]
Ak < 2,50 wt% Mnolth. o]¢} e HeElx Wz ol < 10.0, HEAEAE = 2.85 @ < 10.09 Mn
o N HE&S 85¢t. g uEREAE, 7] 2 F59 Mo ol N HES 297 j9e] FaS AsiA,
> 2.85 ¥ < 7.50, ¥y v AE > 2.85 © < 6.250|t.

7] 326L35MAN ~H| 12| ~7Fe] <l g
< 0.025 wt% P, T wl=AsA= < 0.
P, g5y sl s Al= < 0.010 wt% Po

2 < 0.030 wt% P2 =AHY. wEASHAE, A7) 326L35M4N FHE2
020 wt% PE zt=th. 9=y w3siAE, A7 392 < 0.015 wt%
=3

g (S)
A92] F&H oA 326L35MAN ZH|QIB| 27k ¥ 'k < 0.010 wt% SE Xg3ich.  wlEASAE, A
326L35MANS < 0.005 wt% S, ©] vlHAstAIE < 0.003 wt% S, B}t vlaskAlE < 0.001 wt% So|th.

A2 (0)

Ab7] 326L35MAN ~®HjQlE A7ke] A& ke ek WA FEu I, A9 FaEdelA, A7) 326L35MANE <
0.070 wt% 08 zt&= A s A=, A7) 326L35MANE < 0.050 wt% O, © HFHASHAIE < 0.030 wt% 0]
ot ©$g vy om , A 0.010 wt% 0, T2t H=EAs A= < 0.005 wt% 0°]T}.

Ag& (Si

A7) 326L35MAN Al A7k AglE e < 0.75 wth Siolth. wiEAAE, A7) TEFL > 0.25 wtb
Si ¥ < 0.75 wth Sid & Ju. ¢ "EAsHAE, A7) HelE = 0.40 wt% Si 2 < 0.60 wt% Siolth.
Hup, AR Abst Agde] oFEHE BA ¢ w2 2% A8d #HsA, ] dEE g2 > 0.75 wth

Si @ < 2.00wth Si¥ &

& (Cr

7] 326L35MAN ~E|QlE] 7o) A% TS > 24.00 wih Cr 2 < 26.00 wt% Crolth.  wlEAs A=, 47
FFe = 25.00 wt% Crojuh.

] (Ni

A7) 326L35MAN 2ElQle]2~7ke] YA Heke > 19.00 wth Ni 2 < 23.00 wt% Niolth. wlzkalalA=, A7) §
o) Ni9] 4ehe < 22.00 wt% Ni, o w3 A= < 21.00 wt% Niolt}.
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[0568]

[0569]

[0570]
[0571]

[0572]

[0573]

[0574]

[0575]

[0576]
[0577]
[0578]

[0579]

[0580]

[0581]

[0582]

[0583]
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EgHd (Mo
AF7] 326L35MAN ~H|Qle] A7k e Zejud =S > 3.00 wth Mo E < 5.00 wt%h Mo, 1#1} wERAstA =
> 4.00 wt% Mo©]t}.

A4 (N

A7) 326L35M4AN 2 H|elg] A7 e A4 ke < 0.70 wth N, ey vthAs A= = 0.40 wtd N 2 < 0.70
wth Nojt}., o utAS A=, A7) 326L35MANE = 0.40 wt% N 2 < 0.60 wt% N, o= wtgAsAE =
0.45 wt% N 2 < 0.55 wt% NoJt}.

B

of
1>

AgFFATE at7]e] AS o] &3t ALken:

PREy = % Cr + (3.3 x % Mo) + (16 x % N)

7] 326L35MAN ZHIQ1E] 27k b RS s 5] FAddnh

i) AFgEF > 24.00 wth Cr 2 < 26.00 wt% Cr, 2} vpEAsAE > 25.00 wt% Cr;
ii) ZEBd &= > 3.00 wth Mo 2 < 5.00 wt% Mo, v} vlA &A= = 4.00 wt% Mo;

iii) 24 % < 0.70 wt% N, 28 vEZs A= = 0.40 wte N 2 < 0.70 wt% N, ©] vz sA=
0.40 wt® N 2 < 0.60 wt% N, O3] vpEAsHAE > 0.45 wtd N 2 < 0.55 wt% N.

O 2 5o dam, 7] 326L35M4N 2H|QlE] 2 ZEe PREy = 42, 12y wiEASHAIE PREy = 475 94
gk o=, A7) el B el e Aol dw B 3o aa B (34 B 5A 54l tiE
T AYNE 2 AL 2R A7) 326L35M4N AE|Qle] A%, EEEE UNS S31703 2 UNS S317539F e
AR LYol EA AEdE A vud Gl A3tEs EFehs 84 el SEFA gl Hig A
FAE NP, oldd AE2 T4 W EE BA A o3 siAulE ] Aok el wAlgE Q1A &
e FARE dxd

7] 326L35MAN el Qlel el shehd mAe, @Az W) 1100 T WA 1250 TAM FaAHL, olofA
Al olFe] Wolx B4 el o xdolEe] MATRE F2 H537] A, Schoefer

o= ] W19 > 0.40 2 < 1.05, 28 vEASAE > 0.45 2 <
2l 275 Ao £ 22 W 270 Aol HE
Z 7] gael QMBS AS 2 B 99,
k A=A ststo] Axdrt, agmE, A7) FE2 H

)
N
Ll
N

247] 326L35M4N E|Clg]A7e 3, FoJR 2 FeZ F2 I, 5% WESEZ 54, AF, €5 HE,
Zar /e naudgy 22 uj$ A%y gE YAES § E2IE £ Yy, oI dAxEY xAL
304LM4ANS] A} FAsI. o2 Woll A, 304LMANO thdt o]zjgt PAhEe FTHE FHL T3, o7|A HEIME
3ttt.

A9 Fddeol wWE 326L35M4N 2EHIJE 2L, ZEE WHAS 98] 55 ksi EE 380 MPae] HAIEAEE
Zheth. O A elE, 62 ksi HEas 430 MPaQ HArPEAEE 47 ZE v dg 242 5 Ao 4



[0584]

[0585]

[0586]

[0587]

[0588]

[0589]

[0590]
[0591]

[0592]
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7] A=E WAL 41 ksi i 280 MPag] HAIEAEE zh=td, o vEg s, 48 ksi B 330 MPag] F
2FEAEE F7] NEE HAS Ysid @49 & Ao, ulEA e e 7oz s, 4] 326L35M4N 2 H]
Ae|~7el 2E 7|AIA 7%= 543 NS S317039] 7;94 Hl a3 326L35M4N 2 E|lg] ~7ke] HAFE 7 =7} UNS

Agch, o9} §ALEHAl, AF7] 326L35MAN 2~E| Qg

Al
27rel RE 7|AA 7% EAF UNS S317539] 7h+—t— H 3=, A7) 326L35M4AN ~E|QlE] A7 HASE =T}
UNS S31753¢ disll 57dste AR 1.79 o] O & & J&S At =3, A7) 326L35M4N 2~H| 12| =7
o] RE 7|AX A% 5443 UNS $32615 7444 HlaE, A7) 326L35M4N 2E|Qle] ~74e] H A= 4w71 NS
S3261501 hell 5435tE AET 1.958 o =& 5 AUt

A9 T ool e A7) 326L35M4AN AE|QlElAaFte ZE W AS 913 102 ksi T 700 MPag] FHAAFAE
zk=th, o upgEAEAE 109 ksi B 750 MPao] HARJNGAEE A7) 2E dE 93 @dE & At
7] N=E WAL 95 ksi i 650 MPa] HAJAFHAEE zheth, o vtz skAlE 102 ksi e 700 MPag] #
2QFFEE A7) A2E WAS A 248 F dn. AR ge e dhe], A7) 326L35M4N ~H]
Aygx7el 2E 7IAA 2% 5 NS S317039] A& Hluls, 7] 326L35M4N Z~E| 18 ~7ho] H A4
L7F UNS S31703¢ thsfl Szt RAETE 1.45 W) o] ¥ H& F A+S AANSH. o9 FAEA, 37
326L35M4N ~H|Clg| 2] BE 7|A1A = EAI¥} INS $31753 A3pe] Hlwi=, 326L35M4N el ~7ke] # 4
AG7FE=7F UNS $31753¢] tisl] 57gste ZHT} 1.36 8] o %& 4 A8 AAlSh. E3H, 326L35MAN 2=E| <]
g7 UNS S326159] RE 7AIA e 5449 Hluls, 326L35MAN ZH|QlE]~7re] 491787 =7k UNS S32615
of sl 543k Axe 1.36 ¥l U =& o Ass AAT. S, 7] 326L35MN ~EIQIE]| A2 RE V)7
A Ax 5ol 22 Or wEY L ZHRIEEAS A vluETy, 2 A, 326L35MAN ZE|1E 27t 4901
%7k $31803¢0 el SAsE ARG 1.2 v ¥ F& A9l i, 25 Or 73 wEYE ZHRlEETe 54
stel A fANES vERd ¢ k. a2 EE, A7) 326L35MAN ZEHIQIE 7] HA VAA AR 542 INS
§31703, UNS S31753 = UNS S32615¢F 2 5734 <l QxHYolEA AHIE2Z ) vlaste] H5skA 7iA =
oA aL, QI ZAE EAL 22 Cr wZd2x 2HIE A9 E4std ARG £, 25 Or 73 7392 2H

gzl 5488 A3 fAksi

L o, ﬂlﬂl

ol&, A7l ZE326L35MAN ~HQlE|A~7}E o] &slE ALo] FoJE HWEARZ YEE aokd 4 glerma HA
sl edA<#He] YIS o =7] wFof, EX3tE 326L35M4N E|Q 31*7‘01, UNS $31703, S31753 2
S326159F 22 TAAQ SaH U EA eI~ vHud o, 453 FA gEFS

. F, 37 ZE326L35MN HIQlE =7 A SEASES 22 Cr w%‘ﬂ* gl =7 AR o =
i, 25 Cr 779 FEEs 22 fASk

EA ALS QA 7] 326L35MAN 2EQlE~7te] thE wEe o], gxd 9 wEy 2o o e
Aol BEA F5& Xdst] AxHEE ordoz FAHT. 4] 326L35MAN ZEIQIE A7 thE w9
HAA A 24 H9E dE¥Aela, 8 % vhvbEe 242 304LMANe] AT FdsiAl AAETt. thEde|
A, 304LM4NS] o]2 st 4o FHEE P T3, 320L35M4Nel X 87153,

g2d (D

2} 326L35M4N *Eﬂohﬂ 7ol gz ek < 2 00 wt% W, 28 vl As A= 0.50 wt% W2 < 1.00
wt% W, O vlgdstAE= > 0.75 wt% Wolth. B2'ls xXdsle 326L35MAN e =7k WFe #A=AsA, &

AAFGFA T 5719 A& o]gste] AXtent:

PREyy = % Cr + [3.3 x % (Mo + W)] + (16 x % N)

326L35MAN =¥ Q@] ~7+e] o]e]at Bl aEl 3o WME O rvheo] AL e EWs] JLAFo] ) |
(i) 283 > 24.00 wt% Cr 2 < 26.00 wt% Cr, &} vpg2leAl= > 25.00 wt% Cr;

(i1) g™ 3= > 3.00 wt% Mo 2 < 5.00 wt% Mo, &1} v}HA& A= > 4.00 wt% Mo;
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(iii) A2 3= < 0.70 wt% N, 22]u sk A= = 0.40 wt% N 2 < 0.70 wt% N, ©] sfgdeA= >
0.40 wt% N ¥ < 0.60 wt% N, G0 vlg28Al= = 0.45 wt% N 2 < 0.55 wt% N; 2
(iv) g8 &= < 2.00 wte W, 28]} vtFAe A= = 0.50 wtb W 2 < 1.00 wt% W, o mtEFsA= =

0.75 wt%h W.

A7) 326L35M4N 2E|QlE]~7te] ©§A'ls ¥ Eels HE2 543 ¢ 2 559 A 9 PREy = 44, 19
U gz A= PREy = 495 zZEeTh. olEldk e T R i EX A o3 gAnjEle] & ek
ek uAlF2 Qxte] FaE FAEE AL ZAxd 4 v, "Hade, Ay 3

NAAZ1aL, olgfst Y5 BRE ks 23tz 7, vivg, HEyE 2/EE
ge 3 m= fEHor Hy

k. Y 0
Colsk BAC) Y] FE @, 94 2 B ABE AUBAES o AotHn

N

[>

Kl

< A FES XA AFEHES 5 TR, A7) 326L35MAN 2=EH|1E] 2~
. 53], 7] 320L35M4N ZE[lE27ke] 'hA e > 0.040 wt% C H < 0.10 wt%
0.050 wt% C, T > 0.030 wt% C 2 < 0.08 wt% C, L&} vlala A= < 0.040
UTH.  326L35MAN 2E|Q1E]=7te] o]t BA WF2 717}, 326H35M4N H= 32635M4N W o]t}

~
i
e

A LK

Hely (Ti) / YeH (Nb) / YeH (Nb) F3& &% (Ta)

o], 54 485 A, H e 94 55 EFste] AxHES 5838 7K, 7] 326H35M4N
T 32635MAN ~EIQIE 2~k thE ehAslE ®wiYo] HduErt. 53|, V] ©AE < 0.040 wt% C H < 0.10
wt% C, 22} vtgAsiAlE < 0.050 wt% C, =¥ > 0.030 wt% C @ < 0.08 wt% C, ZL2]v nlA A= <
0.040 wt% CQ & <)

(i) o]+, UwWbA 326L35M4N w] A3} waab7] 98 326H35MANTI HEi= 32635M4NTi 2 JERHO A= EleE <HA
shel MAs x3erh. HeHr 2 shr19] Aol wet 2dEnh: 3] Fae Hebw AstE fFEAE %
71 $1eiA, 242k, Ti 4 x C min, 0.70 wt% Ti max, =% Ti 5 x C min, 0.70 wt% Ti max

(ii) =3, Yo i e 3179 Ao v} 2d5= Yo H eHd3le, 326H35MANND BE 32635M4ANND B 7 o]

AU

471 deel ves <

1.0 wt% Nb max

o2
o

slel f2AS =2 427 Nb 8 x C min, 1.0 wt% Nb max, %=+ Nb 10 x C min,

(iii) #7412, 471 2o e 1Fe
Ze)2 g ok 3lyl, 326H35MANNbTa = 32635M4NNbTaS - 3Ha}

5 i=]
, e, YoF

el #719) Aol wet 24 oy

o ik
Ay
[>
)

Nb + Ta 8 x C min, 1.0 wt% Nb + Ta max, 0.10 wt% Ta max, =& Nb + Ta 10 x C min, 1.0 wt% Nb + Ta
max, 0.10 wt% Ta max.

A7) del HEby dsiE, Ueh s W Vo ¢ g dsia wze 27 89 A4 en
Btk § e eEdA gE AAs ool 4 gk, EEy WEE Yol W/EE ol Fes w
ge, o e wh gEel Aud: 54 48 A% A7 dFe A4 dad, a5 BE U@
2gow ¢, 920 L s g s pEgeR Bd ook oled d 9aEe 47 §E9
AAA $A AFS F AL, 54 A8 8 2uelage 245 g4 7] dase mE
Fe 2o mi AUACR ogE & k. TE WA @, Y] 36LIUN sHYsge] 2E U
A2E WA Qurom olde) TR} BA Yo AFH}
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Hoo], A 10 ¥ wo] FadQl, 326L57MN A% Qe EA ~HQlE AR AAsA vER o] =

7} Wdo] ZMEJE}. 326L57TMAN 2EQle] a7k Adzor  Zeudl gaFs |93, 326L35M4N 2H e~

A3 sdF et 24E zher, aER, ude sehA Ao vk didledl, oA Zpelnt T)s

[326L57M4N]

471 AsrE wkeh o], A7) 326L57MANS, =@ BERl FERS Aleld, 326L35MAN ZEIQlE]=7F, A9 F-F el ot
AeE, A, UA B Axe s e A

A& L wthe] A, W, A, 3FH, A
326L35MANON A, AF7] ZElEdl S 3.00 wt% WA 5.00 wt% Mo Abe]olth. whHo| Ab7] 326L57MAN ¥l
ga7te] Eglrd e 500 wt% WA 7.00 wt% Moolth. ©hE wolX, AF7] 326L57MAN-S 326L35MAN el ¢
glazke] o] o Eglad H A= 4 k. mh, 326L35M4No| A AL EjHd S A9
ataL, o714 A-87Hsd 2

B (Mo

371 326L57TMAN =H|Qle] 7o) =Bl g = 5.00 wih Mo B = 7.00 wth No, L wigHAsHA= =
6.00 wt% Mo % < 7.00 wt% Mo, © whgAstA= = 6.50 wth Mol = 9lvh. TR WelA, A7) 326L57MNC]
Zalud =S A 7.00 wth MoE 2t

PREy
AF7) 326L57MANS] FA A& eEx| 4= 326L35MANT} FA T 28 Abgsle] AAatEa, Ty, ZEPd gHgow
=, A7 Edo] w3 Y W9l

= -

lete], PREE = 48.5, Z@uf whgr& kA= PREy = 53.50|th.  ©]
FA BAGNA HAH HA @ 2 BA (FA W Ex) BAN o)
26L57M4N 2Bl A28 w3, UNS S31703 = UNS S31753¢F & EA4-7 9l
W Ao FIES TIste 4 ol SEEA fdde U A
T BA A oF siAHlE e Hof Aol wmATxR Q1A &Y
Schoefer’ o w2 [Ni] @&oz iz [Cr] @aFe] vlgo], 1100 C WA 1250 C #olA Fa=m, o
et &9 dHg o]Fd, Hola B Yo exHUolES uA1tRE FE 53] YA,

< 1.05, 28} H}%‘ﬁ’é}ﬂl—t— >0.45 2 < 0.95 HY U d&=
o] st A AL 8§ AN HAstEo. &HE AHe &4

N AAeE ol A Hﬂ ol B4 A R, A7) FFol Lol ES]
olE A dxs dHElolE A 94 7o) WAAE HAHI}sl xdH. I

e easa Axd 5 A

ol p;‘ A2

OH

326L35MAN &9} o], A7) 326L57MAN Z~H| <l
]_

o 2
b e
Ui o

2
o g&, AFE, e, 2E B/Es vkl 22 . ol @
o] /4 326L35MANT} FUatar, olel] 304LMAN AFE FAs}T},

A0 FRe)o] 326L57MAN 2~ H| Q12 27 326L35M4N ~EIQ1 @] 227e] A fAlE AL wasks s A A% 2
A FEFEE et E1H, 7] 326L57M4N9] =E S OARE vl A S4E, EF, 326L3504N9 3
I} warbssich, oo, 54 %

Ex70] o ~E|Uo|EA gl

-

LTgke o7)A WrEE A eka, FxE 326L35MANS] o] Mo FHR o] FojXT},
2l7F UNS S31703% 326L57M4N Zke]l ZE 7|AY Z&= A dla 2 UNS
zZ

ki
_1

S31753/UNS $326159F 326L57MAN zte] 2E 71714 7% 54 Hlalts, 326L35M4Nel thall ws= A AL
g Az)el A Ae R v B FE FEES AANSTE. o9k frAketAl, 326L57MANS] 1 FE 549 Mlals
220r & zERleg el s SA4she Rtk £, 326L35MNSF mERIEAIR, 25 Cr 779 FEE s 2|
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g2zl sl SRshE A3 A 2 dehin,

o], ZE326L57TMAN Z~H|A2]| 7S o] 83tE 482 FoE BHFAR yiEE uotd F oern=z i EA
ASHo] 584 ¥ &7 wiol, EX3}E 326L57M4N ~H| <

i=4
22l 273k, INS $31703, S31753 9 S326159F 2
& A ezHuo|EA 2y 2] v, 453 5% FAE fFEdte AS gugt. S, RE
326L57TMAN 2~H|Qlg] =7k H A §AASH S 22 (r &Y~ ~HJAY2Ae] Ang ¢ #i, 25 Cr 79 W

Eels suele 2t fAbshn,

54 A8S S, 7] 326L57M4N Qe 2ol e M2, 7, 'ad 9 a2 o daE
o] BH 55 Xdte] ARHEE omHom FAHET. 326L57MAN EH|[ e~ e WF e HA gl
2 24 WYe Aadola, Fe 2 upuFe £A-S 326L35MAN 2 304LMAN A3 HdsA AA"EG. gEd

ol A, 304LM4Ne] i3l o] 3t YAhEo FAeld FHEL T3k, o] 7] A 326L57M4No| 487153 ).

g2d (W)

737) 326L57MAN =H|Qle]=7ke] B awl FheFe 326L30MANO] A frAbsivh. A7) A5 326L35MANSF S AT
A& o]-gste] AMEE 326L57MANS] FA A YGRS, PREy, =B Wl gHFe] o] 2 Qlste], PREy = 50.5, w}
HA 38 Al= PREw = 55.50|0F.  326L35M4Nel| thgh ©wle] g3 W o] o] el 88 326L57M4ANO] A&7
TS oldlE 4 Ark. "o, 7] 326L57MANS o]m] AEl 326H35MAN H 32635M4NS} Z+7E of-$-sheE
326H57MAN B 32657MANE UEtolAl+= ¥ & 5o g@2E 238 F i, o AFd A7) &2 wih

W= gk, 326H57M4AN 2 32657M4ANel] A -8-7}5 3},

Hebs (Ti) / U2 E (Nb) / YeHE (Nb) E22 &% (Ta)

E4 AHES YA, A7) 326H57MAN HEE 32657M4N 2E|QlE]a7te] thE ok slEl WFo] NEH I,
ol H ¥& BAh FEE X AxEESE 598 FAET. 53], Y] B4 de = 0.040 wth C

2 < 0.10 wt% C, 2y vFEAsAIE < 0.050 wt% C, H& > 0.030 wt% C 2 < 0.08 wt% C, 2=l v

(i)o]x=, UukA 326L57MANT} W) W3t ==, 326H57MANTI HE= 32657MANTi = YEeElN oA += A7) Elelg b4 3
B HAE ¥ttt Helg %2 s7]9 A wet 2dEY: Y] =9 Helw HgstE FEAE 2
A8iA, Z+2F, Ti 4 x C min, 0.70 wt% Ti max, %+ Ti 5 x C min, 0.70 wt% Ti max

(i1) T3, Yog e 31719 Ao wet 229+ yoF <H4g3l% 326H57M4NND = 32657M4NNb B] 4 o]
gtk A7) e Yol okAEE FrxAE zt7] 9alA, 22k, Nb 8 x C min, 1.0 wt% Nb max, T+E Nb 10
x C min, 1.0 wt% Nb max

ol slr]e] Ao uet 2dEE Y
S8 Ze~ g b4ty 326H57MANNDTa FEE 32657MANNbTa B % sto] Azd 4= vk Nb + Ta 8 x
C min, 1.0 wt% Nb + Ta max, 0.10 wt% Ta max, %=+ Nb + Ta 1

Ta max.

(iii) F7k=, 7] &= v ¥ =23, 37 Hed 28 &
=
X

ISR

471 ae ElEbe AstE, UoH hdstE B Yok FHs e dstd WEe 2] £9 dAY &
Hop o @ 2o HAst dAE7 o] FojXith. HEHr 2/EE UH H/Ee USH IHs e, o
2 Ba FFo] duHE 54 A8 AT 4V TS HASE S, o2l dAEY] RE vdd 2o
=2 g, B2d 2 ovhd 9, e pEE R HrkE S Qv oleld e dAase A7 @ A
A 52 Ass o AAA7] fEiA 58 AES S8 2HRIgEAS 2 RS Y] dAE] BE v

5 H3} t]Eo], A7) 326L57M4N ZHIQlg A7 2E @ A~
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ggo], A7 ¥ wyo] ooy, B owhgo] AAdk Aol A 351L35MNE A HE A UERE ActE Frpd
ol 3l

[351L35M4N]

AF7) 351L35M4N AHQ1gAZE o B8 59 AL 9 PREy > 44, 2#y s A= PREy = 499 54
st FAAYGHAFE 2Erh. PREC.E YEE FAASG X FE bS] Ao upet AlkeE:

PREy = % Cr + (3.3 x % Mo) + (16 x % N)

7] 351L35MAN =B 27k, AW H A B did £ A3d 2 T2 S48 gEo], 4% A4
2 Q¥ wIAY HrEAe =ES 58 FdEg. A7) 51L35M4N *Eﬂ‘ﬂﬂ 7o) slehA

H =2
gL Audoelz, shr)d wEy, T NEEY 3w IEH EAd oA 5 E: 0.030 wt% C max,
2.00 wt% Mn max, 0.030 wt% P max, 0.010 wt% S max, 0.75 wt% Si max, 26.00 wt% Cr - 28.00 wt% Cr, 21.00
wt% Ni - 25.00 wt% Ni, 3.00 wt% Mo - 5.00 wt% Mo, 0.40 wt% N - 0.70 wt% N.

A7) 351L35M4N Z~H|lg] 7k T3k, TR T FeE F+= EFSFaL, 0.010 wt% B max, 0.10 wt% Ce max,
0.050 wt% Al max, 0.01 wt% Ca max Z/HEE 0.01 wt% Mg maxe} 22 wf$- Ao & dAsE 9 AFFFo

2 AgHom EAs: Be BeRe o X9% 5 At

In

7] 351L35MAN ~EQle|~de] sheba 242, AP oZ 1100 T A 1250 T MelolM 3= a1, ofofA

Fsts & AA ofFel Holx A o] eiEyYelEe] AT EE FR EASES &8 WM

Azt SAE AEe &4 w5 % e d9FFek tEol, & dAE AEelA Heojs =] v

A FERE, 47 FEel LzHUelEQ RS T2 By 98 exHuUolE ¥4 i) dEelE JA o

& e WRAE HAS ] 2AdY. AdAoR, 7] 35IL3BMN AERQlE A 9] 2RolA A a1
o 5

B , A, F9 2 2 ZA20A 53 A4S B
351L35M4AN AE|Q1] A7) 818F4 RAJo] PREy = 44, 21} ulgA A= PREy > 49

4e amelg U, BUAE Yl FY A A L F 0 (3

ﬁ 1o, EO] =
EX B2 e =& AP S zt= AL BwAsty. ek Ab] 351L35M4AN AEH1E] A7, UNS S31703 2
UNS $31753¢9} #2 B34 SxdHuyo|EA A =%y vjud Ao dAsteEs X3t 834 o &
2 ddd gk AEgs Mg

47) BILBMN 2=HQe 2ol H shobs 24 WelE, Alle] FRGS Jnow sol, s7]s go] T
wEgel o719 Heta 4% TIPS, Fo A Aese] AAsel A,

22 (O

Ab7] 351L35MAN ~E|ele] ~7+e] BhA e < 0.030 wt% C Hdoltl. vpEAsAE, A7) @49
0.020 wt% C 2 < 0.030 wt% C, © wFEAsAE < 0.025 wt% CY + Yrt.

oot
ol
rlo
%

BAs) A, 37] 35IL35MN 2HQle] 7o) B3 e < 2.0 wik Mnolth.  wkAEAE, 7]
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HAE > 1.0 wt% Mn 2 < 2.0 wt% Mn, O WA A= = 1.20 wt% Mn 2 < 1.50 wt% Mno]t}., o]} 2
Z:*j_o_i ol < 5.09 Hu, wEASAE = 1.42 2 < 5,09 Mn " N HES 53
A A=, A7) &S > 1.42 2 < 3.750]t},

ARy

471 R el d-EAl, 7] 351L35MANS] WRE S < 4.0 wt% Mno|th. wiEA S A=, V] wRE $

= 2.0 wt% Mn 2 = 4.0 wt% Mn, B whASHAE, A7) e < 3.0 wth Mnolth. YST] vpEA S
2.50 wt% Mnolt}. o]Egh AElH HAR o=, < 10.0, HIFHAS A= = 2.85 2 < 10.09]
Mn o] No] W& E5%rt. o uhgEiAls, 2zt el Wi 4] Mn ol N H]E&2 = 2.85 ¥ < 7.50,
g wEzsAlE > 2.85 9@ < 6.250|t},

~
,
o
fo ™
IA

o] P
A}7] 351L35M4N 2 H|elg] A7 e] ¢ =S < 0.030 wt% Po] HEE xAFAT. wtFAsHAE, A7) 351L35M4N
a2 < 0.025 wt% P, o vl AlE < 0.020 wt% PE 2t gy utRdsiAE, A g5 < 0.015

wt% P, Bd vltA s AlE < 0.010 wt% PE ZHet)

3 (S)
A11 F-3leo] 351L35M4N 2E|dd A7 3 ke < 0.010 wth SE ESSITE. wlEASAE, A
351L35M4NS < 0.005 wt% S, U ulgAsAE < 0.003 wt% S, HLY ulEAsAE < 0.001 wth S
Zh=t}.

22 (0

7] 351L35MAN Z=E|lg]~7e] A4 d5e 7bEdt WAl 2EE, A1 FdoolA, 7] 351L35MANS <
0.070 wt% 0 zt=t}. wlEAsAE=, A7) 351L35MANS < 0.050 wt% O, o HlEAsAE < 0.030 wt% 0=
Zt=tt. g2y blEAS A=, A7) S < 0.010 wt% 0, 9=ty b3S A= < 0.005 wth 05 2=

Algl = Si

I

AF7] 351L35M4N AEjQlg]A7te] el e < 0.75 wth Siolth. wiEASAE, AV dEFS > 0.25 wth
Si g2 < 0.75 wt% Sielth. Y wigAs A=, 7] Wele = 0.40 wt% Si 2 < 0.60 wt% Sieo|th. ¥,
Mg Abst AdAdol aF=E 5A ¢ &2 2% #H-AA, 7] HeEE FHL = 0.75 wth Si E <
2.00 wt% Si¥d 4= A},

g (Cr

AF7] 351L35M4AN ~H Qe A7 I8 e > 26.00 wth Cr D < 28.00 wt% Cro]th. vl&tA& A=, A7) &
& > 27.00 wt% Cr& ztet),

A (Ni

7] 351L.35M4N iEﬂJFA Zre]l yA sheke > 21.00 wt% Ni D < 25.00 wt% Ni o]t}. uwlEASAE, A7)
ko] Nigl AFshe < 24.00 wt% Ni, O B AE < 23.00 wt% Nio|t}.

=ZZB5d (Mo

A7) 351L35M4N ~E|glgl~7ke] Halrndl e > 3.00 wth Mo @ < 5.00 wt% Mo, 221} vlEAsAE >
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[0661]
[0662]

[0663]

[0664]
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[0666]
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4.00 wt% Mo©]T}.

A4 (N

A}7] 351L35M4AN ~H|Qlg]A7ke] AAdES < 0.70 wt% N, ZEvh ¥gAsAE > 0.40 wt% N 2 < 0.70
wt% Nolth., o wlpgEAS A=, A7) 351L35MANS > 0.40 wt% N 2 < 0.60 wt% N, o=y wgAsAE >
0.45 wt% N 2 < 0.55 wt% NS zre=t}.

SAAGGFEA T a1 AS ol&ate] ArtE:

PREy = % Cr + (3.3 x % Mo) + (16 x % N)

871 351L3SMAN Z=H|Qle] =22 there] RS Ztes 593 gddn:

(i) 283 > 26.00 wt% Cr 2 < 28.00 wt% Cr, &} wpghzleAl= > 27.00 wt% Cr;
(ii) E8/Bd 3 > 3.00 wt% Mo 2 < 5.00 wt% Mo, Zeu} nlasAlE= = 4.00 wt% Mo,

(iii) A& 3= < 0.70 wt% N, 22} vpEAsAIE > 0.40 wt% N 2< 0.70 wt% N, © vlEasiA= >
0.40 wt% N 2 < 0.60 wt% N, ©]=t] vlZAsAE > 0.45 wtb N 2 < 0.55 wt% N.

57 AR, A7) 351L35MN AE|F] A7S ) PREy > 44, 28y vlEAEAlE PREy - 498 ©A ST}

ol ek, Pt A9 34 AAA | FA 2 a4 FA (32 SA) FAD)e st
Z AL BAST, A7) 351L35M4AN Z~E|ele] 7S ®gk, UNS S31703 2 UNS S31753¢F 22
OB zEdE 2 Hust F9-o AFES XSt FH o SHEA FEo wE A

olgigt Agol, &4 FA H= 5 FAel o7k siAMIEle] Hof el mAlTE

AN

’37] 351L35MAN ¥ 2]27te] 318k AL, APHo 2 1100 T WA 1250 T HelollA TS L o]ojA &
dabs fol Az olFo], Hlo]x BA o] ¢ xHUo|ES] A TRE F AS5a] 98)A], Schoefer o
W2 [Ni] 9oz s [Cr] B2 v]go] > 0.40 2 < 1.05, 23 vl eAlE > 0.45 2 < 0.959 H9
el e e BASES &§ %74]011*1 HAgHE, SxE AU &3 FE5 2 83 dggie
Ze 7] g0l L2HUERQ A FE HASEE,
el

=5 #HAgete] 2. aBE, Y] FEe |

247] 35IL3EMAN Bl a7k, w3}, iR Fed F2 XL Fslal, TF WEH 54, AF, T FHE,
e R/EE u}:uﬂﬁﬂr A w9 A e dAES o 23T 5 vk ol2ld 95 242 304LMAN
A Fdstth. 2wl A, 304LMANOT ek o]t daEel BAE FHLE, I, Aq7|A HErbsEt

AL F@ooll wE A7) 351L35MAN ~EIle] a7, 7] RE WA 913 55 ksi HEiE 380 MPa] HAFET
=5 2T 62 ksi B 430 MPadl O mEEASHAE A HAEE Y] 2E BdE feA 9ddE 5
Atk A7) A=E W L% 41 ksi H3= 280 MPa®] HAZEZEE 7HE 4 glvk. o vheAsiAle, 48 ksi
T 330 WPad] HAFET 7] A=E WA 98 24" F vk weHd gs Ve R o], A
351L35M4N =¥ Q2] 2~ 704 ZE JAA Zx EAT NS $31703 A ulwiE, A7) 351L35MAN €| 18] 2749
HA2FE A7) UNS $317039 thal EAstE ARG 2.1 1) o] & 4 Jdus= AL xﬂ/\]zﬂ—lﬂr o]} GAlEHA
2F7) 351L35MAN ElQlE] 27t RE JAA e 5443, INS $31753 2] Hlaliz, A7) 351L35M4N 2| Q1] 2~
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[0668]

[0669]

[0670]

[0671]

[0672]

[0673]

[0674]
[0675]
[0676]

[0677]

[0678]

ZIHSd 10-2014-0077134

Aol HagEAE7E, UNS 8317530 wisl 543k ARG 1.79 v ¥ = 5 das AART. B, AT
351L35MAN ~E|QlE]~7te] RE V|AA A 5A NS S35115 29| Hlali, A7
HadHAE7E UNS 53511590 sl SA8ksl Zluet 1.56 ¥ U 5= & as AT

A1l FEee] A7) 351L35MAN =18 2~7-e 10 700 MPa®] RE WHe HAJGAEE zheth
o vhgA A=, 109 ksi B 750 MPa®] HAQAWEE 47 2E HdS 98 2428 F dv. A7) A
E BAL 95 ksi X 650 MPae] HAAAwE xdreitt. ] upgrdalAE, 102 ksi X 700 MPao] X Ao
AAwE A7) ARE WAL 9 A" 2 ook, ulaAE S sjaro R stol. Aby] 351L35MAN ZH|ola]
el 2E 7144 ZJx= EAI NS $31703 Ao Hlmi, A7) 351L35MAN 2 Qla]a7be] HAAA7 =7 UNS
$31703¢l| ol S—Xéﬁ}% AR 1.45 W) o] o =& 5= uk. o9} §AEHAl, Abv] 351L35MAN E| <l a7
= EAF, UNS S317539] A9 M|, A7) 351L35M4N A8 A7ke] H A3 =7F UNS
& EA4stE AR 1.36 ¥ o =S 5 98 AN, mEk, Aby] 351L35MN 2E Qe 7o)
Exc-)]jr,} UNS $351152] AL H|aLsle], 7] 351L35MAN ZE|Qlg] kel HAaAd =% UNS

% AR 1.28 W] o 2S5 USS AAGT. =, A7) 351L35MN 2E Q@ 7o)
22 Cr FEE~ ~geazte] A vuwAchd, 1 A, A7) 351L35MN ~E e
31803l Wil 543 E AR 1.2 ) o ¥ Foola, 25 (r 7y FZEx ~EHAL
ERsE A fAbeE AL ek 5 ootk el R Ab7] 351L35MAN AE|QlE o] H A
542 NS $31703, NS S31753 % INS S351159F 7+& B42Ql QxHLfo| B 2|9l ~7 3} v)
A AR, 7] A AR 54 22 Or FEEs 2 dE 545tE AR ¢

sele) 2ol da) Sk A% fAle

)
=~
2.
b
FW

S31753¢]
2ZE 7|4
S351159]
71 A

MEJEE
il

O
i

ro
N
N
N,
“ b
©
w _4

[ o (m
lo

N

ol
-
_&J_ﬂ

d Kl
ol

Ol o ol & P
o| Pﬂ é&

K

[N}
=
4
B
By
=}
J%
y

ZE3SILIMN ~EIRIE A o] &8l Hgo] FolE WEAR gl metd & la, oo, HidE
AALHEHe] 9584 o =7 wEd, EXstE 351L35M4AN AE|Q#] A7, UNS $31703, $31753 2 S35115%}

= =
T, FEAA O*EﬂurolE ] 2HQlE] 7o) oA degk FA Z}ié %E e As mEt.
% 3

54 A8 e, 47 SBILMN 2E9leage] e wES o, 9au 2 v e b g9 4
a9 B4 57E £Ps] ARHES gudon THEG. AY] BILBUN ZHesge] tE wEe 4
4 shebn 24 WSE Aedelm, Tl W vhbEel 2L JUUMN A3 SUs AgEn. dewdA,
304LM4Nol| tfgk olefst Uio FHE FHS HESH, 351L35M4Nol| A -8-7}5 st

g2d ()

A}7] 351L35M4AN ~H|Qlg] A~7ke] "2 e < 2.00 wth W, Loy vl AE > 0.50 wt% W 2 < 1.00
wth W, © uERsAE > 0.75 wt% Wo|t}., ©2~d"l k& 351L35MAN ~H1E] A7k WEo| tisiA, &2 AF
FFAGFE s7]9 AS o]gste AtdET:

PREyy =% Cr + [3.3 x % (Mo + W] + (16 x % N)

olg)3 B2ulS ¥l A7) 351L35MAN 2H|¢lg]lA7ke] Mg e o

dlo
lo
BN
o,
o
e
bt
Jiﬂl
[
e
ol
4
o,
et
£

(i) aA=3%=F > 26.00 wt% Cr @ < 28.00 wt% Cr, Z2&]} v}&zastA= > 27.00 wt% Cr;

(i1) B89 3=F > 3.00 wt% Mo 2 < 5.00 wt% Mo, z2jy w23} A= = 4.00 wt% Mo,

(ii1) A2 3% < 0.70 wt% N, 22} v A= = 0.40 wt% N 2 < 0.70 wt% N, © ®vlH2sA= >
0.40 wt% N 2 < 0.60 wt% N, Ot v AI= > 0.45 wtbh N 2 < 0.55 wt% N; 2

(iv) B2®l 3 < 2.00 wt% W, 2y ¥hA8HA= = 0.50 wt% W 2 < 1.00 wt% W, O vz sA= =

0.75 wt% W.
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[0685]
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7] 351L35M4N 2EQlE|A~7te] YHauls ¥sls W8, 5A4E ¢ 2 59 24 9 PREy > 46, I
gt vlghzlE A= PREy = 512 zheth, o]3d B 34 B2 B EA) o] 93 sjAnjEj 2] 2] ko

24 AFL o A
o Fels van @

& AAssta, ook &

B4 (C

54 485 HdlA, ¥ 2 g3 58 L AxRHES s A FAEHAZR, 7] 351L35M4N Z~E Q1]
27ko] thE WFo] A5H E3|, 47] 351L35MAN 2=H|QlE]A~7e] B4 RS > 0.040 wt% C 2 < 0.10
wt% C, L&t H}%ﬁaﬂl—z < 0.050 wt% C, %=+ > 0.030 wt% C 2 < 0.08 wt% C, 22} HlEAFA = <
0.040 wt% CY & Ut}h. A7) 351L35M4N ~ElQle] =7k ol#d B4 WES zbzb 351H35MAN B 35135M4N
H o},

Hely (Ti) / UeH (Nb) / YeH (Nb) F& &% (Ta)

H%‘ﬂ 54 488 F8iA, o 52 gh 58 2T AxRHES
= 35135MAN zE|RlE]| 7ol thE A stE WFo] MIHrt. 53], A7

0.10 wt% C, 2y w3 shAl= <0.050 wt% C 0

< 0.040 wt% CY 4+ Ut}.

3 FAE AR, A7) 351H35M4N H=
2 > 0.040 wt% C 2 <

(i) ol&L, w3 351L35M4NF} Bl al7] $3%F, 351H35MANTI Ft 35135M4NTiol #H=EE Eles <H43}
AL 33, Eebg g% 719 e we 2ddd: 4] &322 EHelg ogdtd fFrAE 2]
;MA, 27+, Ti 4 x C min, 0.70 wt% Ti max, =¥ Ti 5 x C min, 0.70 wt% Ti max

(ii) Yo H &=l 3lr]e] Ao we =4

o A7l F99 Yo H AsE fEAE 2=

min, 1.0 wt% Nb max

o} 3}%l, 351H35MANND =+ 35135M4ANND Bl o] ©] 9
2}z Nb 8 x C min, 1.0 wt% Nb max, =+ Nb 10 x C

\e

(iii) F7F=, 47 59 v HF2, 47 JoH 32 ddslsfo] str)e e weg 24d¥E ULE
Zo) 2~ gg kA ElE | 351H35MANNDTa B 35135M4NNbTa W AS E3elEZE o AZFE 4+ vk

Nb + Ta 8 x C min, 1.0 wt% Nb + Ta max, 0.10 wt% Ta max, == Nb + Ta 10 x C min, 1.0 wt% Nb + Ta
max, 0.10 wt% Ta max.

47) el HehE bgsE, Lol rdsE 2 Yol ZTels vy ogsd wEe, 27 89 Ay £
Eur o we endA s dAs) oY, EeE 9/EE Yoy /R Yol s wue
0 B wa gdel dEH: 54 489 AF AV 4Fe AANHES oled Aise] BE T 2%
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[0692]

[0693]

[0694]

[0695]

[0696]

[0697]

[0698]

[0699]

[0700]

[0701]

[0702]

SIS 10-2014-0077134

o%o], Al2 B ol TFEQl, 351L57MN 1T Q AHLlo]E
o A . A sl

[351L57M4N]

7] AsE wkek o, A7 351L5TMANS, &
A FEetA wtwe] wa, W3k, <A, 3
351L35M4Nel A, E B el ke 3.00 wt% WA 5.00 wt% Moolth. whAo], Ab7] 351L57M4N 2E|Qlg]Aa7te

dud e 500 wth WA 7.00 wt%h Moolt. TFE Wolx, A7) 351L57MANS 7] 351L35MAN ~E|QlE]
o ¥ =& EHd WHdo=z odE § 9l 351L35M4Ne] #HE T4 Ejrd s A3, o7

Hg7ksste A8 olsE & .

S 4|93, 351L35MAN ~H|QE] A7) A1l TE 4
A}

o e
5 ]
&, A9, 2%, UA 9 Ak ¥ 2E

oo mg N fo

o},
o}

B (Mo

i

A7) 351L57MAN 2EH|Qlg] A7) Zalrd =S > 500 wth Mo 2 < 7.00 wt% Mo, 22} ulgAsiAlE >
5.50 wt% Mo 2 < 6.50 wt% Mo, © w®}=HASAE =6.00 wth Mo S k. ©-E HoA, A7) 351L57M4N<
ZEud g5k Hd 7.00 wth Mo 7HE & 9

PREy
’37] 351L57MANCY tigh FA A TR G 351L30MANS} T A& o] &3] AtEvr. ey, EgEd 3
g o, PREyS > 50.5, 2|1} Hl&ASHAIE PREy = 55.50tk. o], Aby] Edo] w3k F3sk We

o] A A9 AW FHa o F4 FH (F2 4 BA 2D gtk 22 AIAdS 2 AL BAst. A
351L57MAN ~E|Qlg] A7 wak UNS S31703 2 UNS S$31753%F 722 EAA < ¢ ~E|Llo|EA A e A7)
Hlwgh Z$-o A3ES et 4 ol $HEA Fdol dd A3AHS AXEAT. o3 A Eo], T4

=
B4 e BA A0 @ AuEle] Hok] g vATE Qe &3S FATE 42 5

2¥7] 351L57MAN e Q@] 7] 3hehd A AFHoR 1100 T WA 1250 C WSelA FaE i o]oja]

Waks g9 dAg oFol, wojx BA o eiHUelEY nATESE F2 F587] $I81A, Schoefer ol

whgl, [Ni] Goz vie [Cr] 39 Hl&o] > 0.40 % < 1.05, 2y vEg A= > 0.45 2 < 0.95 |
2 el e AL BASES §8§ G HAsEY. 3" dEHe 85 545 2 £ ddIdEe o
Hof, &9 dAgH Aol wolx B A FxE, A7 Fuo] LrHUEQ RS TR HANES
e UelE A i) FEelE A Hh o] Mu~E HAssl 2P, agRg, AV e v

AF7] 351L35M4N T3 o9} o], A7) 351L57MAN ZE|Qlg] A7k, T3, FoyH2A Fed T2 X¢5ta, THF
/e vadla wlg- A%t o]
AL F

BkaL, o] =M, 304LMAN

el

(e}
H o A=) =
wEsR 54, AlE, €98, Z2F
N =

1]
gk AAEo 242 351L35M4N A7}

ey

F7] 351L57MAN EQlg] 272, 351L35MAN =Bl =72 A} vla7ks3AY (comparable)
AL Hs FERE 9D HAAAREE zh=vh, wdk A7) 351L57TMNG EE 2 AAE wAHe Zw
548, ®3, A7) 351L35MAN A# vlazpgsicl.  oldl, 7] 54 AEE 7|A, wEEA i, HERE
351L35M4NS] o]de] FH R o]Folzt}.  351L57MAN EA4FA el o AHUo|EA AH A7 UNS S31703¢] &
E 7A% #% EA9 wlm 2 351L57MANS} NS S31753/UNS $35115 7He] RE 7|AZ 7% B4 HlwE,
351L35M4Ne A= AT AR F7|9] JAFAE 2 oo ZAd FdE AEE AANTH. ol fARSHA,

o
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[0704]

[0705]
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[0708]

[0709]

[0710]

[0711]

[0712]

[0713]

[0714]
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351L57MANS] 917 B4 Hlai=, A7) 351L35MANSt mhz7bA &, 25 COr 779 FZ a2 22 e 53
stel A frAbetar, 22 Cr wEEs 2ERlg A da] SA4ske ARt ¥ Frhs S Yekin,

ol=, A7l RESILILSMAN ZHQI A FolE WFAR uckd & Jloemw, A7) HAs&AAeH 45
a7l B s7]wlell UNS $31703, S31753 31 S35115 ¢F 22 &34 ¢l LAyl EA Audleaita) S5H 3t
35IL57MAN 2ElQlgj=7Fo]l wlud Ao, d53 T #HAE FRIvds s gudd. =, AV RE
35ILS7MAN H|1E] ~7ke] HAS A H S, 22 Cr wEH2 2ERlg2A Buh o ¥31, 25 r 79 7&9

54 A&S SlaiA, 27 SBILSNMN 2ERlEae) thE wEe e, Yad % ovhEd 22 o das
o] 54 FEg TSRS qrHom pFAHAHT. 7] 3BI5TMN 2EHQE =2 gE wEe HA ghet
A 24 Wsle Audela, el 3 ovhbEe] 248 304LMAN R 351L35MAN A3 FdshAl AAd. gav

23 Y45 BEE FEL w3k o714, 351L57M4Nel| 287155ttt

H2d (W)

237] 351L57MAN H|Qle] 7kl B awl gheFe 4] 351L35MAN R fAbskar, A7) 351L35M4Ne] dis] H

niel o] FAdt 2oz AikwEl, Av] 351L57MANS] FAA G FEA T, PREyS, EEBdl ko] Aoz
:rL

Qlsle], PREy = 52.5, BFE2SHAI= PREy = 57.5°0]t}. 351L35M4NeY| teh Bl~dle] g3 9 o]gof FAHH

Lo

AL wgh, 35IL57MNO 4 87bsdE olsiE & 3t

e

351H35M4N 2 35135M4Nel Z+2} /d-&-3}aL, 351H57MAN HE= 35157M4N

oo, A7) 351L57TMANS, o]l Ax
=2 ¥gsk 4= 9lar, oldel AFH €A wth W, T, 351H57M4N 2

2 et o B FEo gad
35157M4NO] &7} 55}

b

Hebs (Ti) / Y2 H (Nb) / Yo E (Nb) E22 &% (Ta)

g2, 54 488 fdlA, 0 52 @h 58 28 ARHESF 5483 FAAEHAR, 7] 351H57MN =
£ 35157M4N 2ElQlEl~7)e] thE ¢kAsty WFo] Madr. 53], w@ae 32 > 0.040 wt% C 2 < 0.10
wt% C, L v s AlE < 0.050 wt% C, =& > 0.030 wt% C 2 <

0.040 wt% C¥ 4= At}.

) ol& UWkA 351L57M4Ne} v 3h7] 3] 351H57MANTI T 35157MANTI = velE= Eeby bR std w4

S ¥33ic} By T2 31719 A wel 2ddn: AV F59 Helg Adstd fFEAE 2] fEA,

247y Ti 4 x C min, 0.70 wt% Ti max, %=+ Ti 5 x C min, 0.70 wt% Ti max

ii) Yok ke 3179 2d wg 2dEs= Yok ekd3std, 351H57M4NND FE 35157M4NND Bl Ho] o <l
A

47 el Ued A H FEAE zEr] YElA, Z4ZF, Nb 8 x C min, 1.0 wt% Nb max, =& Nb 10 x
C min, 1.0 wt% Nb max

(iii) F712, A7 d59 e "3, UoH S8~ ggdddsko] 17| Ao ug 285 E Uof 8
elel orA sl | 351H57MANNDTa = 35157MANNDTa A E X 3ele 2 o Ax9 4 Yrh:

Nb + Ta 8 x C min, 1.0 wt% Nb + Ta max, 0.10 wt% Ta max, == Nb + Ta 10 x C min, 1.0 wt% Nb + Ta
max, 0.10 wt% Ta max.

37) @l Eedr PEshE, VOB ebgstE 0 VUoE Fels ad obgstd MEe, &1 89 949 &
v o %e exdA g dAsl o Feld £ vk, Eeby B/EE UeH R/EE Uk s
B, U ¥ Ba Gl Ands 54 482 A8 47 §Ee A4FAES ode drEd BE OY



[0715]

[0716]

[0717]

[0718]

[0719]

[0720]

[0721]

[0722]

[0723]

[0724]

[0725]
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g 2 U2 e, gad 2 uhdgEe @, me AEdeR HrtdE
g A §4 Ass o AAATIAL, e

S 2o wx EAoR olgd & otk

Wy gEo], A7) 351L57MN 2EISlE Ao RE 9 JAE BlAL o]He] 7 FAE o w

H&o], A13e Faooln, H wbw o] Abag Awo) A 353L35MANE A A UEhdE, Agkd FrpEdel gl
t}.

[353L35M4N]
%47] 353L35MAN |92 A~7-e o

3ty FAAYGHRAFE -t PREGCZ XA H A

ki

& 79 AAa ¥ PREy > 46, ey wlgbAElE PREy > 519 54

AL Thgel Aol e Autach:

o

PREy = % Cr + (3.3 x % Mo) + (16 x % N)

O_L4

7&7] 353L35MAN ZH|Qle] =72 A & g 2 F2 &4 gEY, e A
9 Q4w A w5 SRHES THAT. ] LI elel A s
2L A dela, shrld w A0 9&lA EFE: 0.030 wt% C max,
2.00 wt% Mn max, 0.030 wt% P max, 0.010 wt% S max, 0.75 wt% Si max, 28.00 wt% Cr — 30.00 wt% Cr, 23.00
wt% Ni - 27.00 wt% Ni, 3.00 wt% Mo — 5.00 wt% Mo, 0.40 wt% N - 0.70 wt% N

Ab7] 353L35MAN E|elg] 27k, Bk FoJH2ZA FeE F2 E3Fstar, 0.010 wt% B max, 0.10 wt% Ce max,
0.050 wt% Al max, 0.01 wt% Ca max Z/X+= 0.01 wt% Mg max®} &2 wj$- A% & P4AE ¥ JFFFO

2 GAgHor EAde v EvES 9 28 4 A

2J7] 353L35MAN Z~H|Qlg] ~7Fe] g4eha] A2, &9 dAg AFPHo=Z 1100 T WA 1250 €] B olA 43
g o]Fo Hlo]l~ EZ o LAHUOlES] WAFRE FE HAINEF &F
il

war, o] mEs g dA |

GAle A H A sk %@-a el 83 w5 2 &4 dGFFo tEol, & A E FHolA wolx
e mAl e 7] el e2HUe B AS FR HAGER QxHUolE Y A4 dAelE ¥
4 e e BEAsS HHspeto] ddEvy. AdHor, 7] 353L35MAN AEIIE A F oA 4]
W uFEe] 559 298 Y F9 25 8 AN §eE S B 7] 353L35MN ZE|”)
glnzkel ghehA A4S PREy = 46, Eu WA= PREy = 518 @ASES 2AHE s
aHFTE, o=, A7) Edo] E3, FWSd Wl 34 S AW 74 % = FA (T4 2 S
el E F2 AP e Ae s 7] 353L35MN 2H e A%

.
% N < 4k, INS $31703 2 UNS
S31753%k e BAHY LEel B 2E|Qle A mud Aol AREL TS B dol YA

2
=
-
e
K3
i
N
z
o
fr
ol
Q
ol
N
2
=)
il
ofy
ofi
=

F7] 353L35M4N Z~H|Q
R EETT

o
j&
[

o
[P
BN
o
Lot
o
)
LN
oX,

4 (C

o
ofi
o
v

A7) 353L35M4AN Z~E ¢l ~7ke] BRAadgre < 0.030 wt% C maximumo]Th.  vFEFASAlE, B9
0.020 wt% C 2 < 0.030 wt% C, © wl&sAI= < 0.025 wt% C¥ 4 ot
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[0727]

[0728]
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[0737]
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A13e] @ o] 353L3BMN A1 a2 - 7hA] wd o ool = gluhr AR B gt

ARE kol tielAl, 353L35MAN | QlE] 2~ 7<}9] W7 S < 2.0 wth Mnolth,  HlEAEHAE, 7] WY
1.0 wt% Mn 2 < 2.0 wt% Mn % ©] n} > 1.20 wt% Mn 2 < 1.50 wt% Mno]t}. o]} e
o= ol < 509 HA Mn Wl No HES E5sta, HEASAE = 1.42 2 < 5,09
FHAE, A7) HES > 1.42 9 < 3,750t}

HE
»
ol
=
rlr

flo

T oo A

G7E el disiAl, A7) 353L35MANe] W3 sk 4.0 wt% Mnolth. wiEASAIE, A7 43t FFe
2.0 wt% Mn 2 < 4.0 wt% Mn, U] B SHAE, A3 < 3.0 wt% Mnolth. ¢y wlghRsHAE, A7 A

< 2.50 wt% Mnolt}. o]e} e Muz Weg ol < 10.09 Mn ol N H|ES dEsta, ntgAEAE
2.85 3 < 10.0°|t}t. o wpEAs A=, 2WE FEo A7) Mo ol N H[ES < 2,85 9 < 7.50, 4SY v}
AsAE = 2.85 9 < 6.250|t}.

r°1'

o !
:

SN VAT

o

2l (P

7] 353L35M4N =H|Ql2]~7ke] Q1 &2 < 0.030 wt% P/} S =F 2dEd. wlghzsiAlE, 7] 353L35M4N
e < 0.025 wth P, ¢ H]—%Z}E}ﬂ]% < 0.020 wt% P2 Z=rh god A=, A dee <
0.015 wt% P 2 <t bl Al= < 0.010 wt% PE 2t:=

g ©)
A13 Fdode A7) 353L35MAN ~HIQIE 2~k 3 ke < 0.010 wt% ST s, uigAEAE, 7]

353L35MANS < 0.005 wt% S, T ®IEHASAE < 0.003 wt® S, ©ST HEHASAE < 0.001 wth SE
7=

e ()]

47 353L35M4N =ElJE]| ~7Fe] Ata e Jhedt WAl 2d-H3, A3 G, 7] 353L35MANS <
0.070 wt% 02 zt=t}, vlgA S A=, A7) 353L35MANS < 0.050 wt% O, © HF&ZA om

< 0.030 wt% 0. o
2y BRI AE, A FES < 0.010 wt% 0, B #FRREIAIE < 0.005 wth 02 Ztet).
Ag& (Si

AF7] 353L35MAN ~EllE] 7] el g3 < 0.75 wt% Sioltk. miEF e A, AV dEFS = 0.25 wth
Si @ < 0.75 wt% SiE zZrevh. o wlEFEAE, AV H9E = 0.40 wt% Si 2 < 0.60 wt% Siolth. I
b, A" A3 AdAde] aFEE EHY ¢ ¥ 2xo Hge, Ay AgE o] = 0.75 wth Si Z
< 2.00 wt% Si¥ 5 At}

g (Cr

Ab7] 353L35MAN ~H|¢lg]~7be] & FS > 28.00 wth Cr 2 < 30.00 wt% Croltl. mlEAs A=, A7)

TS > 29.00 wth CrE 2zt
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[0741]

[0742]

[0743]

[0744]

[0745]

[0746]

[0747]

[0748]

[0749]
[0750]
[0751]

[0752]

[0753]

[0754]

[0755]

SIHS31 10-2014-0077134

AF7] 353L35MAN 2HQlE]~7be] YA kS > 23.00 wth Ni D < 27.00 wt% Nio|t}. upalsiA=, A7) 3
=9 Nig she < 26.00 wt% Ni, © #FEHzeA= < 25.00 wt% Nio|t}.

Bl

i
o
9

A7) 353L35MAN AE|Qlg] A7) Zalrd =S > 3.00 wth Mo 2 < 5.00 wt% Mo, L2} ulgAsiAE >
4.00 wt% Moo]T}.

A4 (N

A7) 353L35MAN AH|olg] A~7Fe] AAdere < 0.70 wt% N, 2z vlEAEAlE > 0.40 wth N 2 < 0.70
wt% Nolth. Tl ®hAslAIE=, Ab7] 353L35MANS > 0.40 wt% N 2 < 0.60 wt% N, <0 ®HHAsAE >
0.45 wt% N ¥ < 0.55 wt% NS zt=t),

B

of
1>

AdFdFATE 79 AE o] &ste] ALkent:

PREy = % Cr + (3.3 x %Mo) + (16 x % N)

2+7] 353L35MAN 2Bl Sl 2] A7

(i) AET=F > 28.00 wt% Cr 2 < 30.00 wt% Cr, e} wFgAEAE > 29.00 wt% Cr;
(ii) Eg8d gzF > 3.00 wth Mo 2 < 5.00 wt% Mo, Z=ju} ub=43sAE > 4.00 wt% Mo;

(ii1) Ax % < 0.70 wt% N, 2o} v A= = 0.40 wt% N 2 < 0.70 wt% N, ©] ®}lgh3]
0.40 wt% N 2 < 0.60 wt% N, =0 w3 AE > 0.45 wth N 2 < 0.55 wth N& == &

agEe] AR, A7) 353L35MAN AH|Q1E] A7 PREy > 46, ey} vlEA A= PREy = 518 ATl o]
=)

=, A7 BERo] g, FRsk "l A 34 dldA Hdd FA 9 g 52 (F2 2 FA F2D)e digh
2 AAHS 2= AL BART. w3, A7) 353L35MAN AE|Clg] A~7F8 UNS S31703 % UNS S317539F #2
BAAA Yol EA 2HAE 2T} vud Ao d3lES E3stE 34 ol SEREa Fdd did A
48 MBI, olEgt AEL T4 H2A e BA FAd ok diAn[El ko] digh v AT 1A}
a9E FASS AxE 5 3

A7) 353L35MAN 2E|1@] ~7ke] glehA z=Age A FHoZ 1100 T WA 1250 T W oA a5 o]ofA]
Fusts 89 AAg o]Fo], Wolx BF o eaEyolEY] MATEE F2 HEd7] 964, Schoefer
of wheb, [Ni] B#o=® vie [Cr] @2 HlEo] > 0.40 B < 1.059] W9 v vpghAeiAl= > 0.45 2 <
0.959] ®9] ol Ad& S BASLES §§ WA HAsEY. 4% e 84 w5 2 849 499
gRol tjEoe], &9 dAXH AHlA Wolx EH wA FR= 7] Fuol LaHUOER AL FE 1
A eE e xHUolE 4 49} HelolE dA 94 3he] MAAE HAHssle] AT, A7 e A
A S Z T Axzd 5 Qo

’37] 353L3BMAN Z~E|12] 272 FARZA Fel T2 U X¥sta, TF WEEEAN T4, AF, 54w, 2
T R/EE vtadlgd 2L ule 2% g2 9AES 9 28 4 i, o] 2t FAL 304LMANS]
Ay Fdsich, dEdelA, 304LMANel| thEk o] d Y4B #HE A wI, oM HE 7hssi

_89_



[0756]

[0757]

[0758]

[0759]

[0760]

[0761]

[0762]

3IHSd 10-2014-0077134

A13 FAdo] wE 353L35M4N ~E|QlE]a7te 2E WAL d] 55 ksi EE 380 MPad HAIEAEE
zZh=rh, o ubgA s A, 62 ksi v 430 WPao] HAFEALEE 7] ZE WS 98 2449 5 2 %
7] M=E WAL 41 ksi e 280 MPa9] HAIEHEE Zteth,. ¢ uiddsiAe, ALSHAE 48 ksi EE
330 MPax= 7N=E WS Q8iA 2449 5 vk, v Ae 4s 7o R sfo], AF7] 353L35M4AN Z~EQlE] =%
o] RE 7AA Z% EAI} UNS $31703 ATe] HluE, AH7] 353L35MAN ZE|Qlg]2~7be] HAFE 2wt UNS

5317039 tisl 5A3E Awc 2.1 v 9 =& 5 A AL AN o9k A, A7) 353L35MAN
Hlej el 2E 7AA = 543 UNS $31753 Z1ae] Hlali=, 7] 353L35MAN AEle] ko] #H g7t
=7 UNS $31753¢9] the] &4 A Atke AL AAZT. I A7) 353L35M4N
VAS =
.

O\I

3tg ARG 1.79 H] o =& $ 9 3t
golgla7e] ZE 7] = EA3} UNS S35315 Aol Hln:=, A7] 353L35M4N ~H|elg] A7 e HAgET)
S7F UNS $3531590 disll EAstE ZHT) 1.59 vl o =& F Utk AS AA S,

A13 F-dofo] w2 353L35M4N 2E| <l ﬂ e RE MAS 93 102 ksi EE 700 MPa2]l HANAYEE zhe=
ok o AR AIE, 109 ksi = 750 MPad] HAJAAEE AV RE wAdS 98 @49 5 ok A7)
N=E WL 95 ksi EE 650 MPa2] 5<4 UAAE=E Ztevh. o wEAsAlE, 102 ksi B+ 700 MPao] 24
AIAAEE 7] NEE Bde 98 @42 = ok, aEas s 7I9ke & shof, UNS S31703 3} 7]
353L35M4N 2H|¢lel~7e] RE J|AA Ax EA Hlmi, A7) 353L35MAN 2H|Slg]A7ke]l HAAHPRET}
UNS $31703¢) dial] SAske BT} 1.45 wf oY ¥ & F Ak AES At o9k {FARSHA, UNS
S31753 AT} 7] 353L35MAN ~ElRIE]~7ke] ZE JAA Zx B4 vuE 7] 353L35MAN 2H| Q1] 27
HAQFA =7 NS S3175300 tis 52gshel zlo] ®late] 1.36 W) O & F Atk AS AN =3,
A}7] 353L35M4AN ElQlE]l~7tel RE VAN 7= EA3F UNS S353159] AT v, A7) 353L35M4N <<l
27t HAaRGAE7E INS S353150] dlsll EAste AR 1.15 ¥ o =S F IS A, S, 7]
353L35M4N 2HQ1g] 27 RE 7| A4 ZE BEAo] 22 (r FEZYx Qa7 Ay vjwdvd, o Ay
A7) 353L35MAN ZEH|SlE]~7be] HAOAZFEE S318030] whal EXstE AR 1.2 ¥ ¥ e g9 W
AL, 25 Cr 77¥ FEH2 2EHRAYT }—‘E—Xéﬁ}ﬂ A frAbethE AS dEE & dv. agER, )
353L35MAN e 2~7te] Ha 7|AIA FEEA2, UNS S31703, UNS $31753 % U

NS S35315¢} & EAbA <l
AL 92 Cr HFEZAx ~yol

me) SgshE As fAbek

Q2EUe| EAl ZEQle] =73} H]alsto] %%o}ﬂl M=, A7 9 %
27 o8 SAskE ARG o] F3, 25 Cr 78 wEH 2 2HJ 24

olx=, ZE353L3OMN 2EIE] =% e] ARgshE A&o] Folt HEAR R A" F dernE, ] Ha
FgdASHol A5 o %7 A 8% 353L35M4N 2~ EH|¢12] <77 UNS S31703, S31753 2 S$353159F

] | W&o &
2o BT S aHYO EA AHRJATAGS H]Ef% Ao, 453 F3 74 (weight savings)E FE3th
= AL ouisit. AR, A7) ZESBL3GMN AEIQJE A% HASEAAASHE 22 r FEYA A

= Kl
ARG Y xal, 25 Cr 773 FEEs 2243 FARS

54 485 8, A27] 353L3BMN AEQIE Ao e MEE, e, Jad 3ot 32 OE g
Aro] 54 FE& xdste] AxHY] g8 Ao FARY. AT 19 uhE &) 353L30MN H|Q
g arke] v wFe] HA ey 24 Wele *d_%“do A, e B vk e 2438 304LMAN At 5 s
e Wl A, 304LMANOl TRk o] 7k el delw de HEFh, 353L35M4NCl A -8-7hs sk

Hd (1)

’d7] 353L35M4N mzﬂda] 7ol gdl 3
wt% W, o vEAdsiAlE > 0.7 )

g

g ¥ 353L35MAN  ~EHQlE A7 W FHESA, FAAIFLGHFAFE 3] A4S o]&dhy

o}

AP

2

_90_



[0763]

[0764]
[0765]
[0766]

[0767]

[0768]

[0769]

[0770]

[0771]

[0772]

[0773]

[0774]

[0775]

[0776]

[0777]

[0778]

[0779]

ZIHSd 10-2014-0077134

PRENW =% Cr + [33 X % (MO + W)] + (16 X % N)

olel gt Jawl g 7] 353L35MAN ZE|Qle]aepi e shv) o] S =S 5WE] A E T
(i) A28 > 28.00 wth Cr @ < 30.00 wt% Cr, 2oy v&asiAlE= > 29.00 wt% Cr;

(i1) ZgBd &= > 3.00 wth Mo 2 < 5.00 wt% Mo, &} v}FASAE = 4.00 wth Mo;

(iii) A2 3= < 0.70 wt% N, 22]u sk A= = 0.40 wt% N 2 < 0.70 wt% N, ©] sfgdeA= >
0.40 wt® N 2 < 0.60 wt% N, T=t] w28l AI= = 0.45 wt® N 2 < 0.55 wt% N; 2
(iv) B=d = < 2.00 wtd W, 2 vtA3AE = 0.50 wtb W = < 1.00 wt% W, o #AsAE >

0.75 wt%h W.

AF7] 353L35MAN 2~ 2l PREy = 48, 1%
U vl sk AlE PREy = 532 zteth. o|Ydk AES 4] B wmE EA F2o o]F sfA|RE]e] ok o
g A ATE AAke] a9E FAEE A ARE F A %*%% 471 gere Rdiﬂ@

Ae7] ARA, A2E = = e
g3 3, T EAHeR HukE 4 drh. BHade HHT a7yelal, YRR, %71 =] 73
Asletar, olek TAldl 7] ¥ J, A F 2 Ase HAHIE] YA, grHoz Atd

\v EE
oi
o
ot
[>
e
o
kel
oot
ol
rir
'E
ofk
rlo
A
ol
e
)
inj
'S
rlo
&
AN
o
i)
[
W,

-m
>
X
offt
11}(e3
)
N

B4 (C

ER A8S YA, © o i FF2E FE ARHEE B8 AL, A7) 353L35MAN ~H ¢l A~
Ao g WFo] AzHY. B3], A7) 353L35M4N9] BHA dEEe > 0.040 wt% C 2 < 0.10 wt% C, LY
A AlIE <0.050 wt% C, =& > 0.030 wt% C 2 < 0.08 wt% C, Y m&EHSAE < 0.040 wth CY
4 9lt}. olgldk A7) 353L35MAN 2 HQlg| 7ol B WMEL 7}7b ) 353H35MAN HEE 35335M4N W o],

Hely (Ti) / YeH (Nb) / YeH (Nb) T& &% (Ta)

HEol, 54 H48S alAM, ¢ =2 834 58 X AxHEE 583 FA4E, A7) 353H35MN EE
35335M4N 2H|Qlg] 27}ke] thE %Xéﬁ}% WMFo] MsHEHY., 53|, A7 vhe dHE > 0.040 wth C & <
0.10 wt% C, 1#Jv} upAeAE < 0.050 wt% C, = 0.030 wt% C @ < 0.08 wt% C, 121} up2AslA

= <0.040 wt% CY 4 Q).

(i)olx, «wk# 353L35M4N<} vl &t7] &, 353H35MANTI T+ 35335MANTiE Vel x|+ Elety <R3}
H%Xd% X3t EEls 2 slrle] Ad wet 2dEg: 3] 9 HEls AHstE fFEAE 2

Z}Z} ) Ti 4 x C min, 0.70 wt% Ti max, 5% Ti 5 x C min, 0.70 wt% Ti max
(ii) &3, Yed e spr]e] Aol
ATH A7) e H+H‘%@ﬂ%‘%£

x Cmin, 1.0 wt% Nb max

we} Z2HEE UoR <H43}E, 353H35MANND FE= 35335M4NND B % o]
12 27 9alA, 242k, Nb 8 x C min, 1.0 wt% Nb max, HE+E Nb 10

i

(i) F7b2, 7] ) v WFe Uok 02 ag g3 sl Ao ne 285t Yok Feo
= 35

2~ gt Qb4 3hEl, 353H35M4NNbTa 335M4NNbTa W A& &3t 938 Axd 4 Ut

Nb + Ta 8 x C min, 1.0 wt% Nb + Ta max, 0.10 wt% Ta max, == Nb + Ta 10 x C min, 1.0 wt% Nb + Ta
max, 0.10 wt% Ta max.

471 &=el Elebg obgstE, Jed Hdstd ¥ Yok Evs ©e ohgstd We2 27 &9 dAY 2
Hup o] she 2ox kst dAE7E o] Fold ¢tk HERg H/Ee ULH H/EE Hed Eds '
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[0780]

[0781]

[0782]

[0783]

[0784]
[0785]

[0786]

[0787]

[0788]

[0789]

[0790]

ZIHSd 10-2014-0077134

?_‘('
fin al ot

rlr

H&o], A4 B oabge] P <), 353L57MN LG E QAH U EA AESlY Ao R A AsHA veldo] A
71 Wo] AdHETE. 7] 353L57TMAN ~EIRIE] A7, AAA o R (virtually), B FS A9,
353L35MANT} gk sheha S zteth. EER, udet ek 4] wkE il @A Aol V)

A}

>,
>,

[353L57M4N]

7] AFE el o], 7] 353L57TMANS, EFE Wl S A ek Al13 @, 353L35M4N ZEIQIE <74k A
galA T3 wthe] g, dr, o, #F A, AeE, 45, UA 2 A4 d%S 2y, 4] 353L35M4N
1A, A7 EgBd sheke 3,00 wt% WA 5.00 wt% Mooltl. WrdHofl, 47| 353L57M4N Z~E|Qlg] 7)o E7lH
ol e 5.00 wt% WA 7.00 wt% Moo|th. thE THeA], 353L57TMAN-S 7] 353L35MAN ~ElQle] =7 o &
|l HMOE Adad 4 otk EElBd FFE Al 353L30MN BdE FEe, 3, o)A 87}

&7 353L5TMAN Qe a7de] wel Bl e, = 5.00 wt% Mo 51 < 7.00 wt% Mo, “1ejif whbASiAlE >
5.50 wt% Mo = < 6.50 wt% Mo, T WbgHASHAlE = 6.00 wth Mo = vk, vhE WA, A7) 353L57M4N]
g8 d dFe A 7.00 wth MoS 2t

PREy

7] 353L57MANO]  thslk A A g A 4=
W&ol PREyS = 52.5, 2@y} vlEz s =
A BN AW B 2 =4 A (T 2 BA FADel oid 2 AIEE AEF BAST. AV
353L57M4N 2H| Q1] A7+S gk UNS $31703 2 UNS S31753¢F 2o E44# el o ~HUo|EA g ele]~273) H
W Ao AstES XT3 A Uld SEFA fdo wg AIAFE g, ol g

EA F-Ael ok sfA|RIE] o] ool mAlTE Q1] EFE FAGtE Blo] A" ¢ Q.

3BALIMNT BAG e ALt AMHL, Zevu PP
PREy > 57.50|t}. |z, 4] Bdo] ®d, HHST W9l 2

H
r1r

247] 353L57TMAN ZEl|Qle]~7te] 3peha AL, HA¥HOE 1100 T WA 1250 C WSl Fsa, oz
Fste g9 ANel olFe] wojs BA o] oxHUeEY mATEE F2 H557] 984, Schoefer’
of wel, [Ni] B#ez yir [Cr] F3Fel Hl&ol Wl > 0.40 % < 1.05, 2y vt stAlE > 0.45 9 <
0.95 W&l el sl= AS BAsty] 9, &6 <Al HHstdad., 4" dee &3 w5 3 &3
G tuol, &4 dAE oA ol Sdo mAl =, 7] FEel LaHUelERl AL F
2 RASEE QA HUolE A 49 HololE A 94 7o My A2 HA3D

271 Fe2 v AHE TaEa Axd ¢ Sl

—

AF7] 353L35MANS} 7o], AF7] 353L57MAN Z~E|Ql@] A7k el o] ZA Fel F= ¥ &sla, 5 WE L=



[0791]

[0792]

[0793]

[0794]

[0795]

[0796]

[0797]

[0798]

[0799]

[0800]

AF, &7

: e, g J/Ee vdlEd 22 vl a7 tE dass d 299 ¢ 9la, olE @
B9 A&, 353L35MAN B frAbakaL, elof 304LMAN 21 E frAls

o

£
£

o oft

-

A4 TR A7) 353L57MAN ZE|Qle] 2748 353L35MAN e ~7te] AR FAlstAY mE H]S=E(H|ar)
5, comparable) 4 SELLE W HLAAAEE zh=t}. 3 A}7] 353L57MANS] 2E W J|AE v He T
= EA (strength properties): I3, A7) 353L35M4N A3} nvj=div}y. 822, EA FEF (specific
strength values)& W9 %] @ra % 353L35M4NQ] o)A FHRE o]FojAtt., EAFZFC 9 Ao EA
e8] 27 UNS S31703 A3} 353L57M4N; 2 353L57M4NeF UNS S31753/UNS S353159] #A 7+e] RE A4 =
5749 vuleE, 353L35MANCl W E= A Ak 2719 AR R 9 Ad EAEE AASETE o9 K
AbslA], 353L57MANS] Q1 EAe] nlmi=, A7) 353L35MANS} Wk 7bA R, 25 Cr 73 FEZEs 2 g A7k
& Azt A FAREL, 22 Or wEEs 2ERIE Al d&) 54389 ARt ¥ Foe AS vERdT

. 787] RE353L5TMAN 2 lE] P% AREShE Aol Fole WFAR diFw agkd ¢ glenw, Ha
3}¥ 353L57M4N ~Elol@] 27 1k, UNS S31703, $31753 2 $35315
Ae nme Ago €53 T AAE fFrde AL ondg.
PN

ARE A} ZE353L57M4N %Eﬂom 704 X A 2 sgolg] a7e] ART o =3
25 Cr 79 FZE2s 2] A7 FAE

Exd A8 93, A7) 353L57TMAN 2E|QlE]a7te] thE WEe FE, g 2 uhgEy 2o o2 g8
Axe] 54 FES ‘@6}04 AzH7] A Jgrgoz ARG, A7] 353L57MIN ~ElQle~%e) e W
T HA A 24 Wele deHelar, ] 9 vluEe] 2442 353L30MAN B 304LMAN 2 FUE o=
o] FojZt}t, thE oA, 304LM4Ne] EHOH olfet YAirSo] AP FAL wak, of7]A] 353L57M4No| X L&ts

g2 ()

737] 353LETMAN =ElQle]~7be] Wl SheFe Abr] 353L35MAN 21 frAbskal, 353L35MANCN sl ] 15
upel o] Fddt A& AREshe] Altbel 353LE5TMANG] S AFF X, PREy=, thE =elEdl gkl oA,

PREy >54.5, % whghA|5}71E PREy = 59.5¢]ch.  353L35MANe]l tfgh ®dll a3 9 go #dd 4
31, 353L57M4Ne] 28 }5E A Wit

)

rlo
b=

H&ol, A7) 353L57MANS, o]l <l
Uebd=, o 58 FEY gas 7H
@%ﬂvﬁq.

¥ 353H35M4N 2 35335M4NT} ZHzZF AF-S-}= 353H57MAN HEE 35357M4
T A3, oldel] AFH Y] A wth WIE 353H57MAN 2 35357M4Ne]

HebE (Ti) / U2 H (Nb) / Yo E (Nb) E22 &% (Ta)

H%l 54 485 S8A, o 52 B@h FES 28 ARHES 583 FAEo)X], A7) 353H57MAN
£ 35357MAN ZE|IQIE =7 ThE <9h% §} HFo] = > 0.040 wt% C ¥ < 0.10 wt% C,

JEM 2 sl < 0,050 wt% C, T > 0.030 wt% C 2 < 0.08 wt% C, 2 vtz s A= < 0.040

wt% Cd 5 Art.

(i) o], drbz 353L57M4NT} Hlaisl7] 918k, 353H57MANTI = 35357MANTi =4 Ueldol A= Eeby A3t

| wds x3en. Helg S s Ao we 2dd:

A7 dF9 EElg HAHsE FEAS == 272}, Ti 4 x C min, 0.70 wt% Ti max, =+ Ti 5 x C min,

0.70 wt% Ti max ,

o
folr
i
+
o
N
U
B
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[0801]

[0802]

[0803]

[0804]

[0805]

[0806]

[0807]

[0808]

[0809]

[0810]

[0811]

SIHES 10-2014-0077134
(i1) &3, Yo e 7)o 2o ulgl 24dEHE YoE orA3sty, 353H57M4ANND B 35357M4NND B A o]
R
A7) @ Yo i oAste FEAS z7] &M, 242, Nb 8 x C min, 1.0 wt% Nb max, T= Nb 10 x C
min, 1.0 wt% Nb max

(iii) F71=2, 47 59 & "3 YoF Z82 g sgfo] shr]9 4 mgt 2d5HE ULLE 282
Elet ot 3slE | 353H57MANNDTa FE 35357M4ANNbTa HAS Zadst=E o Az9E 5 dr):

Nb + Ta 8 x C min, 1.0 wt% Nb + Ta max, 0.10 wt% Ta max, =+ Nb + Ta 10 x C min, 1.0 wt% Nb + Ta
max, 0.10 wt% Ta max

A7) Fel HeE A4sE, UoE agsE 2 el Fels ww ogsy wEe, 27 89 9Ag &
Rt d e eEolA egst Axust olFold vk ey W/EE UoH W/EE U Tyx
Bl o e wa gl Anvi 54 489 A% 4] $Ee A4HRES, 45 BE JU =
F dleld el "Bad W w9 s lEdew Ake 4 ot oleld dF AxEe 37 47
o AAH A4 AFE o ARAAD, 54 48S AT 2HAY LGS 2AGES 4] AaE) BE O
@ xgom wi MAow oga & otk

ChE WMET diel, 4] 35LETMN sE|Qlesge] 2E W AAE WAL ode] Tddst BAF Yo

7led FddE dHHA AR osE 4 fla, o Aol & WA yed A Qe FAE 4 k. o
F B0, @ 2AES EE e FHd BE exdvelEA Aulead Mg 9 Y] dFE 7dds
2 ool5e WS 54 A4S g8 24% A 2dow Axd 4 Aok, ool o, Schoefer o Ak
H 324 me} vt % (pro rata amount)e] oA YA $Fe] S Fol7] #1814, > 2.00 wt% Mn
2 < 4.00 wth Mn] o =2 Uxb 5ol o] golt}. o], Yo g mrto|BR | A7) e HAAA v
< Y F 9 TeER, A7 YA FFe A7 ded BAES AAgsted gEHem Atd
Ak

v
.
%

g
n

Ak Wele] o] "LMAN" ol B, < 4.76, upErA A= 4
< E13= SR E H}%Mdﬂlt, 4}7] Mn o} CHN &S > 1.37 @ < 3.579|t}.
"LMAN" ol #BHEEA, o= < HgAsAE = 2,74 2 < 9.529 HZ Mn o .
o vk A E A=, olefgh gk %14 "LMAN" FHEfS] Mn of CHN BI&2 = 2.74 H < 7.14, ﬂ%ﬂ Bl
Ae A7 Mn o CN ¥]&S > 2.74 YA < 5950tk A9 FHAEL V]S EFSTF: 304LM4N,
316LMAN, 317L35M4AN, 317L57M4N, 312L35MAN, 312L57M4N, 320L35MAN, 320L57M4N, 326L35MAN 2 326L57MAN,
351L35M4N, 351L57MAN, 353L35MAN, 353L57MAN FEfe] 3= 2 0.030 wt%7bA 9] & HHAE TS + UE
o529 Wi,

"HMAN"Ol TEE|A . ATE Wele] T HERA, o], < 4.55, HlEgHs A== 1.25 @ < 4.559] HF
Mn o} CHN H]& = @A3ct. o stEbg A, A7) Mo o) CHIN &S > 1.25 2 < 3.410|t}. A7) mdzt
Bl o] "HM4N" FeEjoll B, o], < 9.10, HFEASAE = 2.50 2 < 9.109 HZ Mn th C+N ®
& G4%t. 9 v siAE, ol#d izt = "HMAN' FEje] Mo of CHN H]EE > 250 H <
6.82, TS wEdAEAE A7) Mn o) CHN HELS = 2.50 WA < 5.680]t). @Al FHAE= oS x5
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U}: 304HMAN, 316HM4N 317H57MAN, 317H35M4N, 312H35M4N, 312H57M4AN, 320H35MAN, 320H57MAN, 326H35MAN,
326H57M4N, 351H35M4AN, 351H57MAN, 353H35MAN E 353H57MAN FEfS] s 2 0.040 wt% WA 0.10 wt% o] &4

e :
g EPT F 9 050 WY,

Azt gle] o] "MAN" Fejol #EsiM, o, < 4.64, wRASHAE = 1.28 B < 4,649 A Mn o
CIN Mg dddnh. o uibAeiAs, 471 Mn of G W& > 1.28 ¥ < 3.480|t}. gzt Weje] &
wo] "MAN" FeEfell wRSA, o= < 9.28, whgbAsHAlE = 2.56 B < 9.289] HA Mn o) C+N WSS 2T
o O abERsAlE, ol @ gzt e "H4" FElel tid 3] Mo o CHN ¥lEE > 2.56 ® < 6.96,
oS whAEAE 7] Mo o) CGiIN HlER = 2,56 WAl < 5.800]th. @Ae] T teS XTI
304MAN, 316MAN 31757MAN, 31735M4N, 31235M4N, 31257MAN, 32035M4N, 32057MAN, 32635M4N, 32657M4N,
35135M4N, 35157M4N, 35335M4N B 35357M4N FEfe] F H 0.030 wt WA 0.080 wt%e] TAE XTI 5= 9l
T olEe] WY,

oA AFE thE W ® olud, "LMAN", "HWN" 2 "MAN" FEje] ¥ z3EE= N'GENIUS ™ m7}
74 <

B S =
exEYelEA 9 78 iEYUEA 2HAY R Az, S Al2EE 9% AFE 971A 2 oAlE
o <

54 @5 2AE U8 I st 9a (8 B0, 2F, UM, 2nd, 8 2 2k 5)o b8 54
st shel 24 W9 oolgel WMEe, B, g8 4 2w dH 2 ol WMy W] il A8t
% ek,

AFE, A, A BE 8 A

N'GENTUS ™ 317t @ AEupo]EA] Bl 473 Q| Uo|EAl AEQle]27ke) Alobd Algl=s, AW 2 4 F
Aol gk F2 AFE 2 F2 AT tE], AL R 2A2CAA 5 A4, 94 2 A e 5
AuolA exzo]l B Shol B vl BEHE AF Fol ol §Hm, FAH EE ¥ Ao 545y
ATt

Z“I

AEE 7)o 2 14 D 23 AEL TFE 5 21, olo] Al AL ohith

93 (Ingots), A&Fx%EH (Continuous Cast Slabs), EAZZ (Rolled Skelps), =% (Blooms), W3
(Billet), wu} (Bar), Z#nu} (Flat Bar), #l°]¥ (Shapes), 2= (Rod), <}olo] (Wire), &7%& (Welding
wire), &84 E (Welding Consumables), Zz|°]E (Plate), AIE (Sheet), =E¥ (Strip) ¥ ZYd 2EH
(Coiled Strip), ¥°{A|& 2 (Forgings), 1% 70%® (Static Castings), to] 7§2=® (Die Castings), YA
M=®  (Centrifugal Castings), ®ZoF=#l% (Powder Metallurgical Products), Z%3dEFAE  (Hot
Isostatic Pressings), A12]2g}el1u}lo] (Seamless Line Pipe), Al#]Z23}o]X (Seamless Pipe) ¥ HFH, X2
gto]=  (Drill Pipe), 884 # (0il Country Tubular Goods), 7H2=® (Casings), &5 % HALH
(Condenser and Heat Exchanger Tubes), &% 7¥# (Welded Line Pipe), €% ¥ % 5B (Welded Pipe and
Tube), A% (Tubular Products), <S4 W= (Induction Bends), 7] &% o]&2] (Butt Welded
Fittings), Agl2ol&4] ( Seamless Fittings), 53X (Fasteners), Fd (Bolting), YA} % ~HE=
(Screws and Studs), ¥+ 2 ¥ u} (Cold Drawn and Cold Reduced Bar), 2= (Rod) 2 ¢}olo] (Wire), 3
b 2 Yo so] = FH (Cold Drawn and Cold Reduced Pipe and Tube), Z#A| (Flanges), &8 Z¥X
(Compact Flanges), Z#-2+ A4 E (Clamp-Lock Connectors), ¥& o]&4] (Forged Fittings), H= (Pumps),
WY (Valves), #2]7] (Separators), Hl& (Vessels) B HZAF (Ancillary Products). H3F, A7) AF
1= 2 23 AFL, 583 HI AlE (Metallurgically Clad Products, <& £o], E-5%332
5

(Thermo-Mechanically Bonded), €=73% (Hot Roll Bonded), &4 A3 (Explosively Bonded) %), &%

i

(
—

fo
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B go] et A% (Weld Overlayed Clad Products), 7]1AIA&}e]d A% (Mechanically Lined Products
2] glold A% (Hydraulically Lined Products) 5=+ CRA 2}o]d AlsE (CRA Lined Products)oll %

-
i
k)

A7) A Fue v 43 |
AL F eEelEA AEQIY A, BRAR A8 WS UolA] T A% B Akl Fobe] o] §#a,
=48 & k. AR T A D Az Az doke, Z, AAH Aol AT v 472 frs
= ooleld gel ew W 94w 4 v,

Az, 2 Bop dl Ag

AF 2 3FY od H bx 2k (&40 2 o X ko] ¥3 HE, Ae 2 ED AErie), dAF A&
(Finished Product Applications)< U< X3}al, oo A= A2 ofyr):

enol @

=

1 Q3 po] glo]xgol e AQA=so]Zg}?l (Interfield Pipelines) % %4 (Flowlines), <1
xgkel A , MEZ9 2 7] (Buckle Arrestors), @3H&E, (0, and IS, 2 ©& A =
2~ 99 ttate] 64 (multiphase fluids)® ga23to]Ze}el (High Pressure and High
Temperature, HPHT Pipelines)& 23ttt 3|3 5F (Seawater Injection) % AT+ F¢ dol=Zeil
(Formation Water Injection Pipelines), A]BA]AAFA]2~¥17%] (Subsea Production System Equipment), ®iY
ZX (Manifolds), ™ (Jumpers), Eo]®l (Tie-ins), 2% (Spools), 74 E&2 (Pigging Loops), ElET
(Tubulars), OCTG % 7=, ="AEYg]gto]A (Steel Catenary Risers), #e]A3o]= (Riser Pipes), T+
ZA T YA ERo] A ko] X (Structural Splash Zone Riser Pipes), #|W (River) % F=ZA 27 (Waterway
Crossings), WX (Valves), HAX (Pumps), ¥&7] (Separators), & (Vessels), oJZA]~®l (Filtration

Systems), %7 (Forgings), 54X (Fasteners) ¥ RE IAHE BHE AE 2 Zx,

- -
H O >3l &
== »'}IL—-GELO}‘L_ 5]

x|

o
-

)
i

rlo

DR

i)

-

gtolsg #j71A] Al&=F: BE FEHe] 2&o] ¥ xho] AEow FRY £ e, ZEAMZAILE (Process
systems) H FAMHPAI~E (Utilities systems), 3l ZFA|2~8l (Seawater Cooling systems) % 3} A~
Bl (Firewater systems). QX &xo] H8O IR AZehE (Process Platforms), FAALYZAEZ (Utilities
Platforms), €I =ZEHF (Wellhead Platforms), FAAZHE (Riser Platforms), 4% ZHF (Compression
Platforms), FPSO's, FSO's, SPA @ & 7]WkA]A (Hull Infrastructure)®} 22 & (Hulls), SPA's, ¥ Z%H
% (Floating Platforms) 2 14 Z3F (Fixed Platforms), #|2}t (Fabrications), A|ZHe =5 (Fabricated

Nodules) ¥ RE #Ag nx AF % FAF £Fsha, ol AR AL ohuh,

SR 7) A A 2~8] (Tubing Package Systems): @ #]Z= (Umbilicals), “¥Zt7] (Condensers), |x37] (Heat
Exchangers), ©% (Desalination), &3} (Desulphidation) ¥ RE ##HH BZE AF 2 FX.

shel el 2 sholg WA As® AFIINAE, TEE, FESE BE, BN, WE, BX, oldixg, X
B, AEEA R 2ALNA AsAAE NGO &, A R ADE AT HuiLRw ohe, 2ol 9
E T

E . A4l (Ships) ¥ #<E (Vessels) TE 93 xo] RG22 dzxd A7~ (FLNG) HI<&,
FSRU's<] A|Zte] o] f¥E RE #AdyE BE AFE 2 X,

513t g4, A#sst, GIL 9 HAMNY

SAE AgE Thgel ANEE T, ool AT AL otk

AgH oz F43t AHElE sk A (Hydro Treaters), W7]2 WZg 2 AFElolA HAHE 3stES X
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Chemical Tankers)el

w H e o | X !
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= N N ) ER s B W )R
3 - & <o
. TE - 7 A o oAl
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Sl < LT o wK B = G
LK 23 " o7 av o
__;M« ,V_Mﬂ =K ,V_Mﬂ =K % " g K R R 3 "
A & B z v Ik .M -
X W He N = o o m% ~al Lﬂ% - oK ks
X M om ® R K ) - i o
- Al RO do ] -
K Al ﬂ M M o Eﬂ_ T on T < mﬁ Eﬂ_
. = . i . . 0
% ) On x W B X W = ) ) %ﬂﬂm B ﬂw B W
53 T o) X AAS T K W ny LB I ny d "
—_ ~ —_ —_ —_ —_ . —_ 0
N o N, Ham 0 %W Ham ° % =) ° 3 AL o W o L o
B W N N w X N
i W oa Yo b4 d Yool W oxE B
- ™ @ B gﬂ ™R gﬂ ™ o SR o = K o= B
o R ° R - ° -
o 1 Mm £l - Moo oo Woow - B B ) oy
& % £ - %o M B A oo E B
~ o) ~ =K ~ ) ~ o = ~ o
) 2w B B B % 2o el
o T B o o T 5 o = Ay . T W o= - = ® I = o
o) X ﬂ_Dl X it LE W: HE Jlﬁwﬂ X
=K w =K 2y ,ﬂrw w 2 MM w X0 ‘M| X w @He o AR w B - w _AT ‘M| 0
7o How o HOF R HoL N 5o 5 Ho& Mo X
M T o 2 T - H W™ H Mo s P W - s
% wox o R L e g I B W e N
. MR % i B % o Moo S Mox N Moo N
WM an T o AL oy o AL el S M, zL el EL, oF s el Cllly d @ M, Gl
g o S X ) X s B L o g W o B = T
| S & & o E T B oo o %O gy o S <
—— &) ol —— > —— 00 ﬂﬁ —— = —— —— = mﬁ
= = oo BT = 47T * SR = 4EM = oo = 2K W
<] = = . = = X on =K A - XMoo X 57
~ ~ N ~ X ~ SR N ~ N ~ =N
MAH w = A - A = 5 : - E = ; - cﬁ_
E o E o AN E I i o X n o X 9 = u:
T on M o oo op  © W © o % TN o F = T ® gz R
s w:5hyd TEL T iga. S EEY BT HSE S goy
~ B 2 = - - ~ = T
= = ol BN i o)) T o} E _ ® o) W W =] o} Y R Ak o £ R
oo Lo do oo (LA oo R Ja 2 do i oo LEINA
. - o Al B - N0 - ™ <R R o o= < U KO
L R S (U XA — SN RN xOE pn Al I R
il i oy % v E w g B R g Mo 3 o
B o . oo - = e BORR < e N o He T W OHE W R R
. G N T i1 S T T w Bl = B AN AH " AR R
| B o T Ao "o ® oy R ICE R SRR ®o T R K HR W o%¥ W< oo RN
A e n o = o o o - g @ ¥ O =~ o o
o o o o o o o o <t <t <t <t <t <t <t <t <t <t
(e} (e} (e} [ele} (e} (e} (e} (e} (e} (e} (e} (e} (e} (e} (e} (e} (e} (e}
S =2 =2 S =2 = S =2 =2 S =2 = S =2 = S =2 =

_97_



L

=

10-2014-0077134
ul

5

=

=

H

e
=)

(utilities piping systems)

5

e

ke)
i

spepAlFET S 9

durs| AL,
(aggressive media)d] 4<%

3}
A=}

A, s B e A4
Z’:

A}
A=

[0850]
[0851]
[0852]

TR

Al

spol g 7)) A

sol el 2

)

-
89

al

§l_

9l

gpolsg 7| A A|AF, ALS7|REAIA,

(Casing Pipe)
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(Valves), &= (Pumps), H|& (Vessels), oJ#AI=®l (Filtration Systems), ¥7 (Forgings), Fr=7A
(Fasteners) @ ZE #3¥ Bz AE 9 #x.

B ouyge orEolEA sulEage] BRHT, 42 noke el U@ Ahid FAAFIRAS 2
ngFel A2 THHT PREE Uehlel At 37 FAARIRASE vhel Aol wel Asac:

PREy = %Cr + (3.3 x %Mo) + (16 x %N); H/HE&
PREyy = %Cr + [3.3 x % (Mo + W)] + (16 x % N),

o=, 71 Awd nel o], zhzhel ajtd ¢ FEjel HE7bs .

QzHUEA ~HRIY A H/EE 7Y QLaHUEA ~H A e FE B o FddE 9
A W9le]  Fa, 304LMAN, 316LMAN, 317L35M4N, 317L57M4N, 312L35M4N, 312L57M4N, 320L35MAN,
320L57M4N, 326L35MAN, 326L57MAN, 351L35M4N, 351L57M4N, 353L35MAN = 353L57MANO.Z urew F al, ols
T 02 HygdEe MAENAT. 7lE" FEdddA, Lol EA ~ERlE AT B/EE 73 2 EﬂurﬂEﬂl
2EQ1y 27, 16.00 wt%e] A2 WA 30.00 wthe] AE; 8.00 wt%e] U WA 27.00 wt%e] UA; 7.00 wt%h
o]3} (no more than)®] EH®l 2 0.70 wt%olate] Az, 22t vAsAE 0.40 wt%e] A% WA 0.70
wthe] HAE et o W A 919l el rHoHH o] 0.030 wt%elste] ©Aas Ega, o @
g7 W9le] el wElA, ol 5.0 o3k, wig s AE A4 1.42 2 5.0 o3, T o ugF s F
1.42 2 3.75 o|3l2 ZAHE Ut o 24 SR, 2.00 wth o]5te] We xgdtl. ¢ ¥ Wi WY
ol thalA, o], 10.0 olat 2 nlEA A= H4 2.85 € 10.0 o]k e Y nlEAeA = 2.85 H4
7.50 o8l T W& nlgAsHAE 2.85 A4 2 6.25 o8k T &Y wEdsAE H4 2.85 2 5.0
; Y OS] ugAs s, A 2.85 B 3.75 olstR A= W7k O A4 vES ZEE 4.00 wtb ©l3f
EFeth. Qle] 4 0.030 wt% olske] Qlelar, 7hegh wHAl Ao 0.010 wt% o]ske] A1
2 0.010 wt% ©l3te] FFolar, 7bsd WA FEF o] 0.001 wt% olste] Fd = Aok, F=
2 0.070 wt%e] AtA oldtelar, 7hed WA AAFoRZ FZAEHo] 0.005 wtholste] AtAY
T e A" Ast AFgdel a7 EE 54 9 & 2% AES Asta, 0.7

, A7) ARl gkl 0.75 wt%e] AEE iR 2.00 wthel HE2d 4 . 53
1, E S B e O*EﬂurolE | zElQle| A7) e WEe, o w2 ] §ee
S8l 1.50 wi olabe] 2ol el R v e T W) FFE AW .50 wiw olakel Felo) 2,
wt% o3le] Bwle] Bawl 2 0.50 wt% oloM v viuEy 2 54 9 E}E e drES 'c;z
st} AZRHEE ordor FAHT. I, Y] SxEHUolEA 2R D 3 QAHUOEA AH
A e F2 FARTA FeZ X333, 0.010 wth o8] B2, 0.10 wt% ©]3ke] AlF, 0.050 wt% ©]3}<]
aFuE 2 0.010 wth )& T “‘/EE otavlgy 2 A% & d4As ¢ ¥ ¢+ Q. A o
2HUolEA 2 A% D 3 QAHUOEA AHAYAZE, AW 2 B g £ Aag 2
=& &38R A, e A4 = g Hx S LT FAY
oAtk A7 A D 5 QAo EA AE Qe a7te] ehE BAe d¥gder 1100 T - 1250
T 9 oA a1, o]ojx Fus= & dAz] o|F ol EdA |
f587] 918lA, Schoefer o whe [Ni] WFoz thie [Cr] FF W&ol Wl > 0.40 2 < 1.05, Ei= npgy
SHAIE > 0.45 2 < 0.959] W9lol A& AL HASES §§ AN HAgH EA Y. 49 A
glo] &4 34 2 &7 IR A, &9 X el Hlolx A mA FxiE, 47 g
QYo ERl A& $AAoR HAEE o aHUolE A 94 H HeolE FA YAE ol Y
H A g}sto] 2HH) :LE%EE, A7) Jhael vy AR AzEa, F9E vk 2litsta 87149
ZH AT 2 7 S AH Yo EA AH A7} ﬁi&ﬁ@(mmmmsmmf%@ﬂﬂ@ A= EAL NS
$30403, UNS S30453, UNS S31603, UNS S31703, UNS S$31753, UNS S$31254, UNS $32053, UNS S$32615, UNS S35115
2 OUNS S353159F & S xEHUo|EA ~HA A E3shs Zhzbe] vluu) gy vlaste] 9538 A=
HEol, AT 9% A 54, 22 0r FZH2 2827 (NS S31803) thal 4% ARt £
25 Cr 79 FE92 2" A= (NS $32760) 0 disll +4dE A7} %Aké}v} o, RE ZHY 2%

] Hlele)
ogets thE gL AT A2Y PHLAE Y] FFol URE FoE WTAR AANSAES 544
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ojxaL, 2 Ay, HAas|GAASH dsA H xS ¢ 7] wEel, & @M FAHeR Ved A
T, AR iyl EA el ady SAstE AE Qe aAe] vlad Ao, 5% FA das
sk e Andtth. F, 2E QAo EA Al A HAasSAASHE 22 O FEEs SH
gargel s rgE Aol Wistel ¥ xar, 25 Cr w79 Freds SEde Al dal rdE A fAE 5
ATt

AsNA, LzEHUO|EA 2ERIE A B 73] QL AHUO|EA 2~ 3

golgl Ao nlgte] ¥ & ©a FESE TS AxEES 583 AT L 2E vl
27 2 79 Yo EA g~ b JHE A 9 =

304HMAN, 316HM4N, 317H35M4N, 317H57M4N, 312H35M4N, 312H57MAN, 320H35MAN, 320H57MAN,  326H35MAN,
326H57MAN, 351H35M4N, 351H57MAN, 353H35MAN 2 353H57MANC. & YER o} =] 3L, o] dk 3 el B2 0.040
wthol Al B 0.10 wt% ©WH7bA] EESICE. wbdoll | 304M4N, 316M4N, 31735M4N, 31757M4N, 31235M4N,
31257M4N, 32035M4N, 32057M4N, 32635M4AN, 32657M4N, 35135M4N, 35157M4AN, 35335M4N 2 35357MANEH Ejo] 3
£ 0.030 wt% o]4e] eolA 0.080 wth7hA e BAZS ETEIT)

Z+Zy, Ti 4 x C min, 0.70 wt% Ti max, EE{: Ti 5 x C min, 0.70 wt% Ti max °|t}. FAFSHAIE,

sh719 Aol whel 2-EE, Yo g sE "HMANND' EiE "MANND' FEje) Feel vk Yo
A&, 22 Nb 8 x C min, 1.0 wt% Nb max, == Nb 10 x C min, 1.0 wt% Nb max
ojty.  FUIE, A7l F=e vE WEFE, EF, AV HedE Eoa ve o] thed A uel 2ds=
Yo &8s ge bgste "IMANNDTa" HE= “M4NNbTa" ?%ﬂH Fas 2¥etem Ax" 5 Atk Nb + Ta 8
x C min, 1.0 wt% Nb + Ta max, 0.10 wt% Ta max, T+ Nb + Ta 10 x C min, 1.0 wt% Nb + Ta max, 0.10 wt%
Ta max. EEHg HAstd, Hed <Hgstd 3 Yog 9= ge OWQQ 27 e HEe 27 & 4
Ael 2ERT T g —%Eoﬂ/‘i A AL o)FolHd 4 vk, =g, HER, H/Es Yol H/EE

Gop Fels wee o we wa gudl dsHe 59 488 A0 z;ﬁ% 34971 A4, el G
9 ovhbES 2o oleld faEel RE nUw 2goR 2FSHU EE ARHoR Ak & Advh oW
FF ALEL, 54 482 A9 exuvelEA AHage 24, Byl W] GF AAL A
Age Adstal) a4, dase] BE GUS 2Pon i UL ow oY 4 At
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