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Experimental Study on Dynamic Mechanical
Property of Q235 Steel at Different Strain Rates
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Abstract: Quasi-static and dynamic tensile tests of Q235 steel
were performed to study the dynamic tensile behaviors under
different strain rates by INSTRON and HTM5020 testing
machines. Experimental results show that Q235 steel is very
sensitive to strain rates. Both the yield strength and the
ultimate tensile strength of Q235 steel increase with the
growth of strain rate. The hardening characteristics also vary
evidently with the increasing strain rate. The dynamic
increasing factors of both engineering yield stress and
engineering ultimate stress can be expressed as the function of
strain rates by using the Cowper-Symonds model. Based on
the true stress-strain relationship before necking of Q235
steel, the Johnson-Cook model is modified to take into account

the coupled effect of strain hardening and strain rate.
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Fig.1 Details of tensile specimens (Unit: mm)
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Fig.2 Specimen setup for high speed tensile test
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Tab.1 Test results

RiAERE/  JEMRSREE/ WRRE/ WAEME/ W/

s1 MPa MPa % %

0. 001 320.5 488. 6 16. 50 25.9
4.4 391.9 538.2 15, 50 35.6
44 479. 2 568. 3 15. 90 35.8
78 503.2 583.8 16. 50 34. 6
138 569.0 620. 1 6. 30 32.0
198 598. 7 681. 2 6. 00 32.0
315 640. 4 734.5 7.45 35.0
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Fig.4 Stress-strain curves of Q235 steel at different

strain rates
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Tab.2 Material constants of the Cowper-Symonds model
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Fig.5 Variation of dynamic increasing factors with

strain rates
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Tab.3 Material constants of the Johnson-Cook model
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model
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Tab.4 Material constants of the modified Johnson—-Cook

model
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0.001~4.4 317.0 668.1 —0.027 24 0.498 6 12.640 0.708
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Fig. 7 Experimental data fitting with the modified
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