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High temperature bolt stress relaxation mechanism and pre—tensioning process optimization
Qiang L1
CGN Nuclear Power Operation Co., LTD.
[Abstract] By analyzing the interaction between material properties, structural parameters, pre—tensioning
processes, and service environments, this study proposes a comprehensive solution that includes optimizing
nickel—based high—temperature alloy materials, improving torque—angle graded tightening processes, and
utilizing optical fiber sensing monitoring technology. The research confirms that optimizing the bolt's geometric
structure can reduce the stress concentration factor by 25%, the graded loading process can control the
pre—tensioning force dispersion within £8%, and surface modification technology can enhance creep resistance
by 40%. Engineering practice has validated the effectiveness of the coordinated application of optimized material
systems, improved assembly processes, and intelligent monitoring technologies, providing a theoretical basis and

technical support for the reliability design of bolt connections under high—temperature and high—pressure

conditions.
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