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as-cast Cr5 steel

2 2

Yu Baoningl'2 , Guo Ruitao"?, Xu Hangtao'?, Pang Jin’, He Wenwu®
(1. LuoYang CITIC HIC Casting & Forging Co. , Ltd., Luoyang 471039, China;
2. CITIC Heavy Industries Co. , Ltd. , Luoyang 471039, China;

3. School of Material Science and Engineering, Taiyuan University of Science and Technology, Taiyuan 030024, China)

Abstract: For common material as-cast Cr5 steel for back-up rollers, based on the single-pass thermal compression test, its thermal deformation
behavior and thermal processing map under different test parameters were analyzed and studied, and in the test, the deformation temperature was
8501220 °C, the deformation rate was 0.01-1 s™', and the true strain was 0.7. Then, the true stress-true strain curve of as-cast Cr5 steel was
drawn by the test data, and the factors affecting the rheological stress were obtained. Furthermore, the undetermined material coefficients were
calculated by fitting the curves, and the rheological stress equation of as-cast Cr5 steel was given. Finally, based on the true stress-true strain
curve, the thermal processing map in the strain range of 0. 1-0. 6 was drawn. The results show that increasing the deformation temperature and
decreasing the strain rate can reduce the rheological stress of Cr5 steel, which is conductive to the occurrence of dynamic recrystallization.
With the increasing of strain, the instability area and power dissipation factor become larger, and the optimum processing parameters range
of Cr5 steel at high temperature is the deformation temperature of 1000-1200 °C and the strain rate of 0. 03-0.37 s7'.
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Table 1 Chemical compositions of as-cast Cr5 steel

( %, mass fraction)

C Si Mn P S Cr Mo A% Al

0.53 0.45 0.56 0.116 0.002 5.10 0.52 0.110 0.008
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Fig. 1 Schematic diagram of thermal compression for as-cast Cr5 steel
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Fig.2 True stress-true strain relationship curves of Cr5 steel under different deformation conditions
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Fig. 3 Solution curve of material coefficient n,
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Fig. 6 Solution curve of deformation thermal activation energy
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Fig. 8 Thermal processing maps of as-cast Cr5 steel under
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