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ABSTRACT The dynamic tensile behavior of HSLA TRIP steel at room temperature was investigated
in the strain rate from 900 s~! to 1600 s—!. The results showed that the yield strength and uniform tensile
strength increase and total elongation decreases with increasing strain rate. The dynamic deformation
mechanism is the combined effects of strain rate hardening, adiabatic temperature rise and deformation—
induced transformation of the retained austenite. The flow stress simulated by considering quasi-static,
thermally activated and viscous drag flow characteristics as well as strain rate softening effect under high
strain rate is in good agreement with the test date. The rate of plastic work translating into heat under

high rate deformation is 0.8~0.9 for the HSLA TRIP steel.
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Fig.1 Comparison of stress-strain curves of HSLA

TRIP steel at various strain rates
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Table 2 Volume fraction of transformed retained

austenite at neck zone in HSLA TRIP steel

Strain rate s~! 10—% 950 1300 1600
Transformed volume fraction/% 97 85 81 80

#* 1 HSLA TRIP #=AWARRT i B2 S22 R H0IR

Table 1 Dynamic mechanical property of HSLA TRIP steel under various strain rates

Strain rate/s~!  Yield strength/MPa  Tensile strength/MPa  Uniform elongation/%  Total elongation/%  oy,/oy
10—4 538 845 23.50 26.95 1.57
950 680 1 015 13.00 23.50 1.49
1350 770 1 084 13.20 25.20 141
1600 887 1128 9.70 25.00 1.27
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Fig.2 Yield stress and the stresses of HSLA TRIP

steel at 3% and 5% strains versus strain rate
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