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Disbonding mechanism analysis of stainless steel cladding by submerged arc welding with band-electrode

YANG Chengdong'* ,RU Xiangkun'?, TANG Weibao'"
(1. Shanghai Electric Nuclear Power Group Co.,Ltd.,Shanghai 201306, China;
2. Shanghai Engineering Research Center of Nuclear Power Equipment Welding and Examination, Shanghai 201306, China)

Abstract: The disbonding mechanism of stainless steel cladding by submerged arc welding with band-electrode was studied. The
results reveal that hardened layer was found in transition zone of the cladding,and the average thickness is 25 pm. The hardened
layer with higher hardness and lower toughness is lath martensite. Type — Il grain boundary and porosity appeared in the transition
zone and martensite layer respectively is the internal cause for disbonding. Numerical simulation results indicate that the residual
stress increases with the increase of number of the cladding layers,and the residual stress reaches 380 MPa when cladding layers
reach 6. Type — Il grain boundary causes disbonding of the stainless steel cladding as the crack source expands under large
residual stress. Greater residual stress is the external cause for disbanding.
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Tab.1 Chemical composition of base metal and filler metal %
R C Si Mn P S Ni Cr Mo Cu
SA508Gr.3Cl. 2 0.2 0.3 1.3 0.015 0.004 0.7 0.15 0.5 0.1
EQ308L 0.014 0.43 1.78 0.009 <0.001 10.37 20.51 0.028 0.026
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Tab.2 Submerged arc surfacing parameters with band-electrode
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Fig.1 Disbonding sample
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Fig.3 Microstructure of bese metal and cladding
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Fig.4  Microstructure feature of transition zone
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Fig.5 Micro hardness of transition zone
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