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Deformation Resistance of 38 mm x 1 820 mm Hot Rolled Strip of
Ultra-Low Carbon Steel during Thermal Compression Process

Cheng Xi', Ren Yong', Cheng Xiaoru' , Hu Weidong’ and Zhou Xuejun’
(1 College of Materials Science and Metallurgical Engineering, Wuhan University of Science and Technology, Wuhan 430081 ;
2 Wuhan Iron and Steel Corp, Wuhan 430083 )

Abstract Hot compressive test of 8 mm x 12 mm cylinder test specimen of ultra-low carbon steel M21 (% :
0.003C, 0.045A1, 0.06Ti, 0.002 7N, 0.000 2B) with deformation extent 0 ~80% and strain rate 5 ~50 s ' at 900 ~
1 100 °C has been carried out by thermal test machine. Results show that with decreasing temperature, increasing strain
rate and deformation extent, the deformation resistance of ultra-low carbon steel increases. And the math model of deforma-
tion resistance of the ultra-low carbon steel is established by Origin sofiware with multi-component non-linear regression,

and the fit precision is higher.
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Table 1 Chemical compeosition of ultra-low carbon steel

M21 /%
€C Mn S P S Cu Al Als Ti N B
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Fig.2 Effect of strain rate on deformation resistance of ultra-low carbon steel M21: (a) 900 CC; (b) 1000 °C; (¢) 1100 C
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Fig.3  Effect of deformation extent on deformation resistance of ultra-low carbon steel M21,
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Fig.4  Serration curves of deformation resistance of ultra-low

carbon steel M21: (a) 1100 °C, 10s~"; (b) 1000 C, 20 s
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Table 2 Regression coefficient of math model for deforma-
tion resistance of ultra-low carbon steel M21

ay/
MPa
152 -2.1362 2.7170 0.7191

a a, a, ay as ag
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Fig.5 Comparison between simulated value and experimental val-

ue of deformation resistance: (a) 950 C,5s~'; (b) 900 C, 55"}
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