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Control of residual stresses in ship structure welding and
improvement of fatigue life
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Abstract

Residual stress in ship structure welding is a key factor affecting the stability and safety of ship structures. Its existence can
significantly reduce the fatigue resistance of materials and shorten the service life of ships. The research aims to regulate residual
stress and improve fatigue life through systematic strategies, in order to promote the development of green and intelligent
shipbuilding. Methodologically, a multi-scale residual stress control technology system is constructed, covering optimization
of welding process design, precise control of process parameters, and innovation in post weld treatment; Promote systematic
collaborative optimization of welding materials and processes, including the application of low matching materials, development
of new welding technologies, and dynamic adjustment of process parameters; Implement a full lifecycle health monitoring and
intelligent maintenance strategy, integrating loT, digital twin, and intelligent maintenance technologies. Systematic control strategy is
the key path to achieving long service life and high reliability operation of ship structures.
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