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Research on J-C constitutive and failure models for TA1 pure titanium
sheet under high strain rate
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(1. National Pulsed High Magnetic Field Science Center, Huazhong University of Science and Technology, Wuhan 430074, China;
2. State Key Laboratory of High Power Electromagnetic Engineering and New Technology, Huazhong University of
Science and Technology, Wuhan 430074, China)

Abstract : In order to explore the dynamic mechanical properties of TA1 pure titanium, the quasi-static and dynamic tensile experiments of
TA1 pure titanium sheet samples with the thickness of 0. 5 mm under different strain rates were carried out, the Johnson-Cook (J-C) con-
stitutive model truly reflecting the plastic deformation characteristics of TA1 pure titanium in high strain rate and large strain range was es-
tablished, and the original model was modified. Meanwhile, the quasi-static tensile experiments were carried out on TA1 pure titanium
tensile samples with different notch radii, and the failure model based on stress triaxiality was established. The established J-C constitutive
and failure models were applied to LS-Dyna for simulation, and the validity and practicability of the model were verified by comparing with
the experimental data.
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Fig. 1 Sample diagram of tensile experiment at room temperature
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Table 1 Main chemical compositions of TA1 pure titanium

sheet used in experiment ( %, mass fraction)
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Table 2 Preset and measured tensile velocities of specimens
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Fig.2 True stress-true strain curves of TA1 pure titanium sheet at

different strain rates
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Fig. 3 Fitting results of parameters B, n in J-C constitutive model
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Table 3 Fitting results of strain rate terms in J-C
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Fig. 4 Fitting comparison of strain rate correction terms
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Fig. 5 Notch tensile samples with different notch radii
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Fig. 6 Relationship between fracture strain and stress triaxiality
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Fig. 8 Comparison results of displacement-axial force curves for experiment and J-C constitutive models before and after correction at

different strain rates
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