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The Impact of Welding Residual Stress on the Service Life of Thick—Walled Boiler Components

and Corresponding Mitigation Strategies

Zhaopeng Luo

Huadian Yili Coal and Electricity Co., Ltd.
[Abstract] Thick—walled boiler components serve as critical pressure—bearing elements within energy systems.
The welding process inherently induces residual stresses, which adversely affect the mechanical strength, fatigue
life, dimensional stability, and corrosion resistance of these components, thereby compromising their operational
service life. This study systematically examines the formation mechanisms of welding residual stress, provides an
in—depth analysis of its effects on structural integrity and fatigue performance, and presents a comprehensive
framework for mitigation strategies. These strategies encompass multiple stages, including design optimization,
welding process control, and operational management practices. The findings aim to offer theoretical insights
and practical guidance for ensuring the long—term safety and reliability of thick—walled boiler components.
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