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Behaviour of Thermal Deformation of Steel Cr5 for Cold Working Roll

Li Qian', Cai Dayong', Tang Zhiguo', Liao Bo' and Zhu Xuegang’
(1 State Key Lab of Metastable Materials Science & Technology, Yanshan University, Qinhuangdao 066004 ;
2 Xingtai Machinery & Mill Roll Co Ltd, Zhonggang Group, Xingtai 054025)

Abstract Behaviour of thermal deformation of steel Cr5 (% : 0. 85C, 5.0Cr, 0.6Si, 0.5Ni, 0.4Mo, 0. V) with
stain rate 0. 001 ~1 s~ at 900 ~ 1200 °C has been studied by using Gleeble-3500 thermal simulator. The apparent activa-
tion energy Q for steel Cr5 is 307 kJ/mol. The thermal deformation equation for steel Cr5 is given to characterize the de-
pendence of peak stress of thermal deformation on temperature and strain, and its processing map is established. With in-
creasing deformation temperature and decreasing strain rate, the efficiency v of power dissipation increases, and with true

strain 0. 7 and strain rate 0. 001 s~

at 1 100 °C the efficiency of power dissipation is up to peak value that is about 40% .
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Fig.1 True stress-strain curves of steel Cr3 for cold working roll at elevated temperature
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Fig.2 Effect of temperature (a) , strain rate (b) and Z parameter (c) on thermal deformation peak stress of steel Cr5 for cold work-
ing roll
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Fig.3  Typical processing map of steel Cr5 for cold working roll: (a) true strain 0.4; (b)
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