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NUMERICAL SIMULATION OF THE WELDING DEFORMATION BASED
ON A NEW INHERENT STRAIN METHOD

ZHAO Li-hua , ZHANG Kai-lin

(Traction Power State Key Laboratory, Southwest Jiaotong University, Chengdu, Sichuan 610031, China)

Abstract: Take a welded T-joint as example, the formation mechanism of angle distortion of fillet weld was
studied by combining thermal elastic plastic analysis with mapping strain component method. The results show
that the main source of angle distortion of fillet weld is the inherent shear strain instead of the transverse inherent
normal strain. Then, based on the view, two different loading directions that influence transverse restraint degree,
transverse inherent strain and residual angle distortion were analyzed. The result made by the diagonal load along
the weld surface is closer to the measured values and the thermal-elastic-plastic simulated values, which indicate
the rationality of the diagonal loading along weld surface. This paper provides beneficial reference for more
rational utilization inherent strain predicting weld residual deformation.
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Fig.1 One dimensional bar-spring model
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Fig.5 Loading direction of unit load about fillet weld
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Fig.8 Basic welded component at experimental verification
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Transverse restraint degree of practical welded
component along weld
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