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Abstract: The static and dynamic mechanical property experiments of Q355ND steel were carried out using IN-
STRONS5985 material testing machine and SHPB experimental system, respectively, and the mechanical prop-
erty parameters of Q355ND steel at 0.001, 2 600, 3 600 and 4 100 s ' strain rate were obtained. The results show
that the yield strength of Q355ND material increased with the increase of strain rate, indicating that the material
is a strain sensitive material with strain rate strengthening effect. The yield stress parameter 4, strain strengthen-
ing coefficient B, and strain strengthening exponent n, as well as the strain rate strengthening parameter C, were
obtained. A Johnson-Cook model of Q355ND steel was constructed, which provides a more accurate description
of the material’s mechanical behavior under static and dynamic loads, and provide basic data for related applica-
tion research of this material.
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Fig. 1 Quasi-static tensile sample and schematic diagrams
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Fig.3 Load-displacement curve for quasi-static tensile experiments
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Fig. 4 Engineering stress-strain and true stress-strain curves for quasi-static

tensile experiments
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Fig. 8 Dynamic compression experimental sample results
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Fig. 9 Waveform curves for different strain rates
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Fig. 10  Stress-strain curves of Q355ND steel at different strain rates
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Fig. I1  Quasi-static true stress-strain curve of Q355ND steel
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Fig. 12 Fitting of true stress-strain curves after yield point and before neck-

ing for Q355ND
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