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Welding Process of 12Cr13 and 304L Dissimilar Stainless Steel

70U Xiaoping', SHEN Tiankuo', YUE Xuelai’, GUO Baochao’
1. China Nuclear Power Engineering Co., Ltd., Shenzhen 518172, China
2. Shanghai No.1 Machine Tool Works Co., Ltd., Shanghai 201308, China
Abstract: The welding quality of 12Cr13 and 304L dissimilar stainless steel for nuclear reactor control rod driving mecha-
nism has an important effect on the safety of the mechanism. In order to obtain a welded joint with better comprehensive per-
formance, nickel-based welding wire ERNiCrFe-7A and the method GTAW are used in this research. After welding of isola-
tion layer on 12Cr13 side and heat treatment, the 12Cr13 and 304L are welded together. The microstructure of the welded
joint is observed with an optical microscope, and the tensile test, bending test and hardness test are carried out. Welding joint
impact test is carried out at 0 °C. The results show that the scheme tempered sorbite structure is uniform and the hardness of
the HAZ is uniform with 4 mm isolation layer by quenching and tempering. The impact energy at 0 °C reaches an average of
152 J. The quenching and tempering treatment effectively reduces the hardness of the 12Cr13 HAZ . The welded joint has a
uniform weld structure and good mechanical properties.
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Table 1 Chemical composition of 12Cr13 and 304L (wt. %)

#MBEE C Si Mn S P Cr Ni Co
12Cr13 0.15 1.00 1.00 0.025 0.025 11.50~13.50 — 0.05
304L  0.030 1.00 2.00 0.005 0.035 18.00~20.00 8.00~12.00 0.05

1.2 (BEMR

JEL1E BB VE T ERNICrFe-7A BIBR LA 415 24,
EAR 1.2 mm, 2 Cr & @ik %] 17 30%, IFMA T Co.
Al Ti Ta Nb&JUE , B i Cr & i i HAE A% 5 25
IBE i ELAG S AN ) B iR T RE T o iR AR
2 LA RS e SIE 92 00 TAFLMEAE ISR
PLACPE RS T b P - S R o, Ak 22 oy S T
FPERE IR 3 R 4PN,

£2 12Cr13M304L EE N MHHE
Table 2 Main mechanical properties of 12Cr13 and 304L

ok PUEREER MPa  JRARSRIE R | ,/MPa FEARAEA/% WA Z1% it 4, /3 T i /HB
12Cr13 i >485 >275 220 >45 ¥IE=56 <223
GRAZ) 350 °C 2390 2227 — — — —
i >485 =170 =30 =40 — —

304L
350 °C 2360 =105
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&3 ERNICrFe-7TA LZER 4 (RESEL, %)

Table 3 Chemical composition of ERNiCrFe-7A (wt. %)

C Mn Fe P S Si Cu Ni Co
0.04 1.0 7.0~11.0 0.020 0.010 0.50 0.30 Ao 0.05

Al Ti Cr Nb+Ta Mo Al+Ti B 7r B+Zr+HAth
1.10 1.0 28.0~31.5 0.5~1.0 0.50 1.5 0.005 0.02 0.50

%4 ERNiICrFe-7A T E /155 144E

Table 4 Main mechanical properties of ernicrfe-7A

RS EEIZSH

Table 5 Welding process parameters
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Fig. 1 Schematic diagram of welded joint
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Fig.2 Schematic diagram of heat treatment curve
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Fig.3 Macro metallography of welded joint
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Fig. 4 Microstructure of welded joint
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Table 6 Mechanical properties of welded joints
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Fig.5 Joint hardness value of scheme 1
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