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Fatigue Life Optimization for Spot-Welded Structures of Vehicle Body Considering Uncertainty of Welding Spots
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Abstract: Fatigue life interval optimization analysis model with two types of welded structures:
tensile-shear(TS) and modified tensile shear(MTS) spot welded joints would be constructed based on
interval optimization method, considering uncertainty of the welding spots. Using the modified Manson
-Coffin formula as fatigue life calculation method of spot welded structures,taking consideration of the
characteristics that the uncertainty of welding torch placement during the process,the positions of the
welding spots were treated as interval variables. By interval optimization of welding spot coordinates, max-
imum fatigue life and best welding spot coordinates of the two types of welded structures could be obtained.
Further more, corresponding upper and lower fatigue life bounds of the standard sample welded structures
were also demonstrated. A computing tool with function of analysis and optimal design of the fatigue life was

provided, which could be applied on spot welded structures in engineering practices.
Key words: spot welded structure;uncertainty of welding spot;structure fatigue life;interval optimization
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