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Abstract: Based on the analysis of the fracture surface and energy spectrum of the fractured bolt sleeve in the
road test, it is determined that the fracture failure mode is delayed cracking. Furthermore, from the aspects of
metallography and hardness, it is found that improper welding process led to the formation of medium carbon
martensite in the bolt sleeve, and high hardness is the main reason for delayed cracking. The problem of high hardness
of the bolt sleeve is solved by improving the welding technology of the bolt sleeve. The improved bolt sleeve is
subjected to metallographic and hardness testing again. The martensite content and hardness of the improved bolt

sleeve are reduced to a reasonable range. The problem of delayed cracking of the bolt sleeve is effectively controlled.
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