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Damage parameter identification of laser welded joint shear

Gurson-Tvergaard-Needleman model

CHEN Bing,ZHANG Yang-kun, WANG Yang, LIU Sheng-zhe, HAN Jin—yang
(School of Mechanical Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: Experimental and simulation results were combined with neural network and genetic algorithm

methods to study the non—uniform mechanical properties of DP980 laser welded joints. The shear

correction Gurson—Tvergaard—Needleman (GTN) model was obtained to optimize the damage parameters

of the welded joints. The optimization results were substituted into the finite element model and compared

with the experimental results to verify the accuracy of the fitting parameters, and analyze the cause of

transverse crack propagation in cup—shaped specimens through changes in pore volume fraction. Accurate

mechanical properties of welded joints were obtained through the above methods to analyze and predict

fracture damage of welded joints under complex stress states.
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longitudinal joint and base metal
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of welded joints
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Fig. 6 Comparison diagram of load displacement curve
of simulation and test of optimal parameters of
longitudinal joints
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Fig. 8 Tensile testing and crack initiation in notched specimens
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Fig. 15 Stress cloud of cupping test
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