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A Deformation Resistance Model for Casting Slab of
0. 47C-0. 36Si-0. 67Mn Medium Carbon Steel in
Low Temperature Rolling Process

Liang Jinglong'**, Feng Yunli’, Guo Xiaoxia® and Cang Daqiang'
(1 School of Metallurgical and Ecological Enrfmeelmg Lnl\ersit_\' of Science and Technology, Beijing 100083 ; 2 Hebei Kev
Lahoratory of Modern Metallurgy Technology, College of Metallurgy and Energy, Hebei United University, Tangshan 063009)

Abstract By using Gleeble-3500 thermal mechanical simulator, deformation resistance of 150 mm casting slah of
0. 47€-0. 365i-0. 67Mn medium carbon steel with strain 0. 1 ~0. 6 and strain rate 10 ~20 5" at 650 ~920 C in single pass
axial compression process is tested and studied, and a meth model for deformation resistance of test steel at lower tempera-
ture is established. Results <how that with decreasing temperature . increasing strain and strain rate, the deformation resisi-
ance of test steel increases; in deformation at less than 700 C | due to occurrence of dynamic ferrite phase transformation,
as work-hardening and dvnamic phase transformation softening are going to balance the maximum value of deformation re-
sistance occurs on curves, later with increasing deformation-induced ferrite amount the deformation resistance decreases.
The calculated value conforms to measured value, the error of forecasting deformation resistance value is +13. 76 VPa.

Material Index 0. 47C-0. 365i-0. 67Mn Medium Carbon Steel, Casting Slab, Thermal Simulation. Low Temperature
Rolling, Deformation Resistance, Mathematical Model
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Fig. 1 Effect of temperature on deformation resistance of 0. 47C-0. 365i-0. 67Mn medium

carhon steel, strain rate /<~': (a) 10; (b) 20
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Fig.2 Effect of strain on deformation resistance of 0. 47C-0. 36Si-0. 67 Mn medium carbon
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Tablel Regression coefficient of math model for deforma-
tion resistance of test steel

7o/ a, o, ay a, as aq
MPa - X

134 -2.681 58 3.48516 0.34437 -0.24465 0.342 798 1.412 %6
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Fig. 3 Comparison between calculated value and measured value of deformation resistance
of 0. 47C-0. 365i-0. 67Mn medium carbon steel, strain rate /s~ : (a) 10: (b) 20
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