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Experimental and Analytical Study of Vehicular High
Strength Steel under High Strain Rate Loading

Lai Xinghua®, Yin Bin'
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Abstract:Vehicular steel sheet has strain rate effect. The mechanical behavior of the material subjected to
high strain rate tensile loading is important for vehicle crash simulation. Using hydraulic-servo high speed
testing machine, the tension tests of high strength steel at the intermediate-to-high strain rate (0.1/s-500/s)
were carried out. The obtained stress-strain curves from experiments were fitted with Swift-Hockett-Sherby
hardening law, and the linear elastic plastic constitutive model was calibrated. Finite element simulation of
the material under high rate tensile loading condition was performed in the virtual environment of LS-DYNA.
Good correlation between test and simulation was achieved, showing the accuracy of the dynamic mechanical
properties of the material obtained from tests and the reliability of the calibrated material model.
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(a) Uniaxial tensile specimen drawing test long 75 mm(Quasi-static test)
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(b) Test 12.5 mm long uniaxial tensile specimen drawings(Dynamic test)
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Figurel .Details of the tensile test specimens (Unit: mm)
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Figure3. Comparison of engineering stress-strain curves Figure4. Comparison of true stress-strain curves
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Figure7. Finite element of the specimen used in the high-speed tensile test
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