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Analysis of Welding Defects of Austenitic Stainless Steel Surfacing
Layers and Improvement Measures

WANG Longhu, GUO Ning, CHEN Derun, MA Jin
(Kocel Steel Foundry Co., Ltd., Yinchuan 750021, China)

Abstract: Taking the outer cylinder of a nuclear power plant produced by Kocel as an example, when welding an
austenitic corrosion-resistant surfacing layer, the surfacing layer area was subjected to nondestructive testing, and the
penetration test found that there were signs after welding was completed. Microcracks and slag defects are found after
sampling and observation through a microscope. The microcrack defect is due to the deviation of the grain boundary caused
by the NbC phase formed at high temperature, and the slag inclusion defect is caused by the material characteristics of
austenitic welding consumables. Through “no preheating, small current, low heat input, layer temperature control <150 °C,
and narrow swing” mode combined with on-site verification welding process, the problems have been successfully solved,
providing valuable experience for follow-up similar products.
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Fig.1 Diagram of high-pressure outer cylinder: (a) inside, (b) outside
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Tab.1 Chemical composition of castings and welding materials

(mass fraction/%)

% w(C) w(Si) w(Mn) w(P) w(S) w(Cr) w(Mo) wNi)  w(Nb)  w(Cu)
G17CtM09-10  0.12~020  max0.6  0.5~0.9  max0.02  max0.02  2.00~2.50  0.90~1.20
TS309L-FC11 0.036 0.61 1.52 0.011 0.003 7 23.75 0.22 13.50 0.009 9
ER318 0.039 045 1.96 0.020 0.012 19.32 255 11.40 0.57 0.18
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Fig.2 Location of thermal crack defects
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Fig.3 Microstructure of thermal crack defects at different magnifications: (a) x50, (b) x100, (c¢) x100, (d) x500
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Tab.2 Effect of common alloying elements on the hot
cracking tendency of the weld™

JLE TEH

Cr JE L Cr-Ni k& 9 4 A 2H 21

Ni B3 1 R AL )

Si 2 38 R AR [1] (0 = 0.3%~0.7%)

Mn B B S R (0=0.4%~0.7%)

Ti b 3R B 15 (24 Ti/C =~ 6 I, AT B AR 2 At i )
Nb R AL 1) (24 Nb/C =~ 10 I, T ARG 44 2 s i )
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Fig.4 Slag inclusion
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Fig.5 Defect of slag inclusion in RT: (a~b) point slag inclusion
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Fig.6 Location of slag inclusion defects
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Tab.3 Experimental parameters
PSP AL FEFE A R JRFEHLI/A PRV TR B/ C JZ AR/ C B R 56 B fmm
TS309L-FC11 180 18.5 52 69 20
AR
ER318 170 18.5 21 22 15
\ TS309L-FC11 185 22.5 55 73 15
B HEAR
ER318 175 18.3 20 42 15
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