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Study on Flow Stress Model of High-Strength Steel and Aluminum Alloy in Clinching
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ABSTRACT: This paper aims to study the stress-strain relationship between high-strength steel and aluminum alloy in clinch-
ing at room temperature. The material’s properties were studied through the tensile test, including yield strength, tensile strength,
and elongation. Then, four flow stress models, namely the constitutive model, were used to describe the stress-strain relationship
of the two materials. Then the correlation coefficient R and average absolute relative error Exsrg Were used to evaluate the effect
of the four models. The results show that the four constitutive models can well describe the stress-strain relationship of the two
materials. The R-value of high-strength steel and aluminum alloy is higher than 0.99, and the Exsgrg value is lower than 2%.
Through comparative analysis, Voce model is more effective to describe the stress-strain relationship of high-strength steel, and
the Swift model is more effective to describe the stress-strain relationship of aluminum alloy. It is successfully applied to the
clinched process, and the error is less than 5%.
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Fig.2 True stress-strain curves at different strain rates
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Fig.3 Comparison between test and material model
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Fig.5 Correlation between predicted stress values of aluminum alloy material model and test results
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