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Analysis on cracking mechanism of nickel based alloy buttering of steam generator hand hole

ZHAO Liang' ,TU Shandong' ,LIU Gang”,LIU Fuguang”,LI Yong’, YANG Erjuan’
(1. Key Laboratory of Pressure Systems and Saftey, Ministry of Education,East China University of Science and Technology ,
Shanghai 200237, China;2. Xi’an Thermal Power Research Institute Co.,Ltd.,Xi’an 710054 , China)

Abstract : Steam generator is the main pressure boundary of nuclear power plant. Cracking was discovered on the 152 nickel base
alloy buttering of steam generator hand hole in a nuclear power plant, which caused a certain impact on the safe,reliable and eco-
nomic operation of the nuclear power plant. In this paper, defects were reproduced on the hand hole mockup,and the micro char-
acteristics of cracks were analyzed. The cracking tendency of 152 deposited metal was analyzed by transverse adjustable restraint
test,and the plastic strain distribution of hand hole buttering was analyzed by finite element method. The characteristics and the
positions of the reproduced cracks were consistent with the actual defect. It is found that there are long strip and granular carbide
at the cracking position. The results show that the cracking mechanism of the hand hole 152 buttering was carbide induced ductility
dip cracking (DDC) ,the combined action of carbide precipitation and welding strain led to cracking of the hand hole buttering.
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