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Failure analysis of S31608 stainless steel elbow in silicon tetrachloride

cold hydrogenation process
LI Ai-min, ZENG Xiao-guo, WAN Ye

Abstract; In this paper, the form and reason of S31608 stainless steel elbow’s failure in silicon tetrachloride cold
hydrogenation process are studied. The chemical composition, microstructure and corrosion product composition of
the elbow failure location are analyzed by metallographic analysis, ESD and SEM method. The results show that the
main failure mode of elbow is stress corrosion cracking with the inner wall extends to the outer wall. The external
cause of cracking is the combination of Cl-containing corrosive medium in contact with the inner wall of the elbow,
residual stress produced by fabrication and stress superposition under the action of internal pressure. The internal
reason is the precipitation and deformation structure on grain boundary of elbow. The main reason for S31608 stain-
less steel failure is the presence of Cl1™, P~ and other corrosion components in the medium and stress. With a de-
cline in corrosion resistance caused by the precipitation and deformation structure on the grain boundary of the el-
bow, the Cl™ contained in the corrosive medium on the elbow fracture, which poses a extremely strong penetration
and erosion effect on the Austenitic stainless steel surface film, is able to dissolve the protective film and causes the
failure of the elbow due to stress corrosion under the action of residual stress and working stress.

Key words: S31608 stainless steel; elbow; silicon tetrachloride; cold hydrogenation; failure; stress corrosion;

austenitic



