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Abstract

Welding residual stress, a critical issue in the welding process, profoundly impacts the assembly accuracy of engine components.
Due to uneven temperature distribution during welding, stress variations across different zones can alter the geometric shape,
dimensional precision, and assembly compatibility of parts. This study combines theoretical analysis with experimental validation
to explore the mechanisms by which welding residual stress affects engine component assembly accuracy. By comparing residual
stress distributions under different welding conditions, the study examines their influence on assembly precision. Results demonstrate
that proper control of welding residual stress can significantly enhance both assembly accuracy and overall quality. Based on these
findings, recommendations for optimizing welding processes and stress relief measures are proposed, providing theoretical support
and practical guidance for improving engine component assembly accuracy and quality. These optimization methods will help
mitigate the negative impact of residual stress on assembly accuracy and elevate overall assembly quality.
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