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Study on constitutive model for L.Z50 axle steel under high temperature
tensile deformation

Li Hanlin, He Tao, Huo Yuanming, Du Xiangyang, Li Shiqian, Jia Dongsheng
(School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract: In order to better describe the high-temperature tensile deformation behavior of LZ50 axle steel, high-temperature tensile tests
of LZ50 axle steel were conducted by using Gleeble-3800 thermal simulation tester at the deformation temperatures of 900, 1000 and
1100 °C and the strain rates of 0. 1, 1.0 and 10.0 s™" | respectively, and the stress-strain data were obtained under different deformation
conditions. Then, based on the modified Johnson-Cook (JC) constitutive model and the multivariate nonlinear regression constitutive
model (DMNR), two high-temperature tensile constitutive models for 1.Z50 axle steel were established. Furthermore, the predicted val-
ues of the two established models were compared with the experimental data, and the prediction accuracies of the two established models
were quantitatively analyzed by using correlation coefficient R and average relative error AARE. The results show that the prediction abili-
ties of the two models under different deformation temperatures are different, and JC model has better prediction ability at 900 °C , with the
R and AARE values of 0. 995 and 1. 20% respectively. However, DMNR model has better prediction ability at the deformation temperature of
1000 °C, the R and AARE values are 0.997 and 6.38%, respectively, and the prediction accuracies of the two models at 1100 °C are similar.
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Table 1 Chemical compositions of L.Z50 axle steel ( %, mass fraction)

C Mn Si P S Cr Ni Cu Al Fe
0.47~0.57 0.60~0.90 0.17~0. 40 <0.03 <0.30 <0.30 <0.30 <0.25 =0. 01 S

1 Gleeble-3800 I R 5T
Fig. 1 Gleeble-3800 thermal simulation system
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Table 2 Schemes of high temperature tensile test

R/ C 900 1000 1100

MASH#F /57! 0.1 1.0 10.0 0.1 1.0 10.0 0.1 1.0 10.0
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Fig. 2 Test pieces after tensile fracture
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