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Constitutive relationship and hot processing pattern of high-strength steel
DP590 based on hot tensile test

Qiu Lin' Tang Jianmin' Liu Hongguang
(1. Department of Automobile Engineering Chongging Creation Vocational College Chongqing 402160 China;
2. Department of Automobile Engineering Chongqing College of Electronic Engineering Chongqing 401331  China)

Abstract: The isothermal tensile tests of high-strength steel DP590 were carried out at temperature ranges of 1123 — 1423 K and strain
rates of 0.01 =10 s ~'. Then the true stress-strain curves were plotted to analyze the effects of temperature and strain rate on the flow be—
havior of thermal deformation for high-strength steel DP590. The results show that the flow stress increases with decreasing of temperature
and increasing of strain rate. Based on the isothermal tensile test data the high temperature material constants are obtained through multi—
ple linear regression analysis with the strain hardening coefficient n = 3. 194 thermal activation energy Q =508.29 kJ * mol ™' « =
0.0153 and A =2.126 x 107 s ™", Therefore the hyperbolic sine Arrhenius constitutive model for high-strength steel DP590 was estab—
lished. Compared with the experimental results the maximum error is 7. 8% and the minimum error is 0. 18% . Based on the dynamic
material model ( DMM)  the hot processing map of high-strength steel DP590 under the strain of 0. 3 was constructed and the suitable hot

" and the deformation temperate of 1250

deformation range of high-strength steel DP590 is determined as the strain rates of 0.01 —0. 1 s~
-1375 K.
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Table 1 Main chemical compositions of high-strength 2.2 ’
steel DP590 (% mass fraction)
C Mn Si S P Al Cr ( ) 5
0.065 1.76 0.07 0.013 0.016 0.03 0.02 0.006 0.003 g _ AF( 0_) exp( _ Q/RT) (1)
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Fig. 3  True stress — stain curves of high — strength steel DP590 at different temperatures and strain rates for the isothermal tensile tests
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Fig. 7 Hot processing map of high-strength steel DP590
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