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Manufacture of Heavy Section Austenitic Stainless Steel Forgings

Yoshihiro Kataoka, Akihire Matsuzaki, Hidefumi Tani, Kazuo Aso, Seimei Karino, Toshiyuki Kano
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Synopsis:

The effects of the cooling rate after solution treatment, grain size, and
chemieal composition on mechanieal properties were investigated to establish
manufacturing conditions of heavy section austenitic stainless steel forgings.

A decrease in the cooling rate lowers 0.2% yield strength, and an increase
in the grain size lowers both 0.2% vield strength and tensile strength. Increas-
ing C and N contents and adding sma!l amounts of alloying elements such as Nb
are effective in improving such strengths. Considering other properties, how-

ever, additions of Nb, V, and Mo in combination are more effective.

Nb, V, Mo o@Emits ek om LicEHTh oy, B
BECHARYERTA L, BEO I THROBREEATRM
RIbESCRY, 2Y—7EHEIOoRECLRRNT
Hha

chbogRictkswT, A 200mm & 300 mm O
Bk RF Ui FEMRRO ERG RELEEN GO0
2o

]

1 ¥

g, EREECEREIED STV AREREFOFRRERR Y
OEERBARECIA —AFF A PRAT V VAROBENNTES
RTVAD, =ASOEESNIEAENEY T, HERERORD
R KEEEA T v L ABFEROFEANTEShTeb, Thb
OBBOEREM I VBRI, BEEALOE,BLIND
RS E R S TR L (it TV B, TOlkbhiEhi:
Hited & ok BER A 7 v LA RO B TR BT RS AT
ETERCTbR TV,

F AT F AP RAT v U AROKMERERNOME S
TR TS bR VEEORENE U s, BT AUBEC S
B s Sk RS & B b iR ELR (L L TR BRI
A oD b kI 0.2% WA, SERMEIHET T 5. ik,
SR ORI & b BRI 0% I 2 R PR T AT
CANE B, BE, UARKKYOBRREHE R X ORI E
A PAMET T2 2 L& hsE,

Frv, chepERC IAHEOEEX I UDRERAT Y LA
SO EEYERCSETS &b, TORAREENEETT
%tmm%ﬁ%ﬁ&b(,ﬁﬁmnﬁmﬁmmﬁgmﬁlﬁ?@ﬁ
(v BT B O HIEE R O B as L OVERIH DI LT REARRL

On the basis of these results, trial forgings with thickness of 200 and 300
mm were manufactured and examined with good results.
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Phote 1 Change in microstructures of 0.05% C-0.053%; N-
1994 Cr-1094 Ni steel with cuoling rate after solution
freatment

— 01 —

TRioa b, 20X57%0.2% WHOETR, EEERE»S
DR (10°C/min) #, S¥ (2000°C/min) Bk LI2iBE & 0.2%
i h & o fE R LI Fig. 3 208 Lade X 5, COr Rt ok
HREE CH S 900~600°C HonHEEOBEIZ I 40T, T
Wik Cr kol RrHcER L Tv 5 L #BShb, 20X
B IHEE O i 15 WA o Tt Photo 1 iR, Fi,

0.28%Nb #EMNA & % v~k 0.0694Nb-0.254V 0.3% Mo ¥EIN&E T
SN LB U TR AR OB & L7 ) 0.2% o E T

.Equivalent thickness (mm)

400 200 100 50
L] T T T
15 .
..-.'_-—J.-. —-m%-\.ru--r—"—.

0k _
& R o
E —O— —8—0.03C 0,12 N
Tueedimmn wookm=- 005 C-0.05 N ¥
& . |—0— —W—0.06 C-0.08 N 0.5 Nh-0.2V 0.3 Mo
5 A0 P — gm0 36 C- 0.08 N 0,28 ND -
g
&2 15 F 2. 0 e
o g —
= — g —V" o /49

O e — e = O 7
10 b -
02%¥S
5 — -
0 1 1 1 1 1 i
5 10 50 100 500 1000

Cooling rate from 800 to 400°C ('C/min)

Fig. 2 Influence of cooling rate after solution treatment cn
tensile properties at 550°C
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(a) 0.05%C-0.05%N (b) 0.069C-0.089N-0.05%Nb-0.204V-0.32 Mo

Photo 2 Microstructures of 0.584 C-0.5% N-199% Cr-10% Ni steel and 0.06% C-0.08% N-0.05% Nb-0.29%, V-0.3% Mo~

199 Cr-109 Ni steel after solution treatment with cooling rate of 10°C{min
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