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Fig.1 Temperature change history during rolling for (25 3)% reduction at different temperatures: (a) 250 C, (b) 300 C,

(c) 350 “Cand (d) 400 ‘C (ATi-temperature rise during deformation process, AT,-temperature rise after temperature

homogenizing process)
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Fig.2 Temperature change history during rolling for different reductions at 400 C: (a) 7%, (b) 18%, (c) 27% and (d) 39%
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Fig.4 Comparisons of temperature rises between cold roll rolling
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Fig.5 Effects of roll temperature on temperature change history

and microstructures of plates rolled for 17% reduction at
250 ‘C (1) cold roll (RT) and (2) heated roll (100 C):
(a) temperature change history, (b) surface microstructure,

and (c) center microstructure
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Temperature Rise Effect of AZ31B Mg Alloy
during Rolling with Heated Rolls

Ding Yunpeng, Zhu Qiang, Le Qichi, Zhang Zhigiang, Cui Jianzhong
(Key Laboratory of Electromagnetic Processing of Materials, Northeastern University, Shenyang 110819, China)

Abstract: The temperature distribution along the thickness direction of AZ3IB Mg alloy was measured during rolling with heated rolls,
based on the previous study of temperature rise effect during rolling with cold (RT) rolls. The effects of different rolling conditions on
temperature distribution and its relation with microstructure were investigated. On this basis, simplified energy-based state equations were
established to predict temperature rises. The results show that the two temperature rises of metal layers in different thickness both increase
with either increased reduction or decreased initial rolling temperature. The roll temperature has obvious effects on surface temperature
and overall temperature rise. As a result, the amount of twin in surface layer decreases sharply and the overall recrystallization zone
increases during rolling with heated roll, compared with those with cold rolls. The calculated results by energy-based state equations are in
good agreement with the experimental ones.

Key words: magnesium alloy; deformation heat; rolling; temperature rise; microstructure
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