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Fig.1 Schematic of hot deformation
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Fig.2 True stress-strain curves at the deformation temperature of 350°C and strain rate of 0.5 s

L under different interval time:

(@) 15, (b) 30's, (c) 60 s, (d) 120 s, (e) 180 s, and (f) 240 s
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Fig.4 True stress-strain curves at the interval time of 30 s and
o.sof strain rate of 0.5 s™ at different deformation temperatures
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Fig.3 Softening rate at different interval time
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Fig.5 Softening rate at different deformation temperatures
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Fig.6 True stress-strain curves at the interval time of 30 s and 1 30 0.4860 128.6092
deformation temperature of 350 ‘C under different strain rates 5 30 0.6277 31.3128
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Fig.7 Softening rate under different strain rates
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Fig.8 Fitting curve of the softening rate with the interval time
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Table 2 Time constant at the interval time of 30 s under

different strain rates

Strain rate/s™ Inter-pass time/s Softening rate  Time constant

0.005 30 0.2982 1225.8886
0.05 30 0.3647 506.0692
0.5 30 0.4271 242.8691
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Static Softening and Residual Strain of Magnesium Alloy in the Two-Pass Thermal
Deformation

Fan Qinhong, Ma Lifeng, Jiang Yaping, Jia Weitao
(Heavy Machinery Engineering Research Center of the Ministry Education, Taiyuan University of Science and Technology, Taiyuan

030024, China)

Abstract: Static softening behavior in the two-pass isothermal compression of AZ31B magnesium alloy was investigated at the
deformation temperatures from 250 <C to 450 <C, strain rates from 0.005 s to 5 s and the inter-pass time from 15 s to 240 s after the first
pass isothermal compression. A prediction model of softening rate was established. According to the essence of rolling residual strain, the
calculation method of residual strain rate in multi pass rolling process was proposed. The results show that the static softening fraction
increases with the increasing of deformation temperature, strain rate and the inter-pass time. The softening rate calculation model can be
used to characterize the softening rule of AZ31B magnesium alloy, and the average relative error is 12.58%. The calculation model of
residual strain rate can provide theoretical support for solving the deformation resistance of AZ31B magnesium alloy during multi pass
deformation process.

Key words: interval time; softening rate; residual strain rate
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