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Dynamic Constitutive Relationship in Spot Welding Area Based
on Hopkinson Bar Test
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Abstract: The mechanical characteristics of nugget zone of spot welding based on steel DC53DZ is investigated.
The test using MTS quasi static tensile test is conducted. Dynamic tensile test with the strain rate between
600-1600 S is carried out by applying Split Hopkinson Tension Bar (SHTP) to obtain the constitutive
parameters of Cowper-Symonds model. Numerical simulation is carried out using LS-DYNA, and the result
shows that both the stress and strain are uniformed within the specimen under the designed ratio of
length-to-width. With the constitutive parameters obtained from the experiment, the simulated dynamic tensile
test is in good agreement with the real-world test, indicating the validity of the dynamic tensile test in this paper.
key words: Hopkinson bar; vehicle spot welding; welding; Cowper-Symonds; constitutive equation



