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Application of Duplex Stainless Steels in Manufacture of
Equipment for Nuclear Power Station

Sun Haitao' and Wang Jianyong’
(1 Nuclear and Radiation Safety Center, SEPA, Beijing 100082 ; 2 Yongxing Special Stainless Steel Co Ltd, Huzhou 313005)

Abstract The austenite-ferrite duplex stainless steels have stable austenite phasc ! ferrite phase structure that have
higher mechanical properties and excellent pitting, intergranular corrosion and stres~ vorrosion resistance, therefore the
steels are wide applied in manufacture of equipment for nuclear power station. In general the volume fraction of ferrite phase
in casting of duplex stainless steels is £20% with service temperature less than 425 C , and the volume fraction of ferrite
phase in forgings of duplex stainless steel is about 50% with service temperature less than 250 C. The chemical composi-
tion, manufacture and welding process, and structure and properties of casting and forgings of duplex stainless steels ap-

plied in equipment for nuclear power station are presented in this article.
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Table 1 Chemical composition of castings of duplex stainless steels /%

ne C Si Mn P S Cr Ni Mo Cu Co
CF3 =0.03 =<2.00 <1.50 <0.040 <0.040 17.00~21.00 8.00~12.00 0-~0.50 - -
Z3CN20-09M  <0.040 <1.50 <1.50 <0.030 <0.015 18.00~21.00 8.00~11.00 - <1.00 <0.10
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Fig.1 Morphology of structure of duplex stainless steel forgings
(a) and deposited o-phase in service (b)

25% , WLRIAT B WU R 54K S32101 Ay 12 4
WR 2, EAERMAMERE R ESBE, (HRE
FERRE , Rtk A 20 B, X4 & (R A AT
H AR

S32101 WA AFEMIRAE 100 C 40% CaCl, FHK
500 h =IIRT 59 4 S8 T R e A R B
JIFE BB, 1 304L B [RAREEMLE 75 ~ 100 h 7
VAT SG KB RS o B AN A
SR 18 i it 55 T fE 7 7 & PRE ( Pitting Resistance E-
quivalent) B i FREEARNER - A HRESRE
JCE AN Ni Mo () & &8 5 [F] M 6 B FC /A R 55 89 4 L
K OEREAR , B I B AR KK

F2 S32010 WEAFEWNULENS/ %
Table 2 Chemical composition of duplex stainless steel $32101 /%

C Si Mn P S Cr

Ni Mo N Cu Co

<0.040 <1.00 4.00~6.00 =<0.040

<0.030 21.0~22.0

1.35~1.70 0.10~0.80 0.20~0.25 0.10~0.80 =<0.05
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Table 3  Physical and mechanical properties comparison

between duplex stainless steel S32101, ultra-low-carbon

austenite stainless steel 316 and ferrite stainless steel 430

mt/

g BB g omm omm o mk
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$32101
(SA-240) 14 12 28.2 =450 =650 =30

SUS 316
($4.240) 12 16 27.5 =205 =515 =40

SUS 430
(SA268) 26 11 22.0 2205 =450 =22
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