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Table 2 Values of 6p and ;=04 at different temperatures and
different deformation rates (MPa)
Temperature/ 'C

&ist
250 300 350 400 450
0.005 op 109.8 89.8 63.2 44.2 28.2
0:=0.4 103.1 79.4 52.1 40.3 25.4
0.05 op 118.8 98.1 75.0 48.1 42.6
0:=0.4 101.7 84.8 55.9 41.9 37.0
05 op 125.0 107.2 92.8 65.2 47.0
0:=0.4 116.4 92.7 84.2 47.1 39.8
5 Op 1442 126.0 104.2 91.6 71.8

o.=04 133.0 119.2 96.4 83.4 66.4
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Fig.1 Thermal processing diagram of cast magnesium alloy
AZ31B at the strain of 0.4
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Fig.2 Deformation activation energy of 250~450 ‘C
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Table 3 Deformation activation energy values in the
temperature range of 250~300 C (J/mol)

&lst 250 C 300 C

0.005 251 670 211 900

0.05 246 860 207 850

0.5 198 610 167 230

5 192 980 162 490
Average 204 950
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Table 4 Deformation activation energy values in the
temperature range of 300~350 ‘C (J/mol)

&Kls™t 300 C 350 C

0.005 337420 241 610

0.05 351 350 229 230

0.5 275 460 184 970

5 284 340 172 940
Average 260 540
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Table 5 Deformation activation energy values in the
temperature range of 350~450 ‘C (J/mol)

&It 350 C 400 C 450 C

0.005 238 250 210 120 170 290

0.05 213 620 189 800 168 850

0.5 221 430 173580 173 880

5 185 720 161 580 155 480
Average 188 550
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Fig.3 Comparison of experimental and calculated values

of the peak stress
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Table 6 Maximum relative error of each model solution

Temperature range/K 523~573  573~623  623~723

Maximum relative error/% 4 6.5 13.6

40%, JRFZH 300 CHEKF| 350 CH, HLFEE-F#RL
KEH 5.2 mm /N8 T 3.2 mm.
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WIO6 R FE B MG O, A0 4 (8 R W R S o B R A

P4 AL SO0 5 B AR L AR 454 O EL AL
Fig.4 Comparison of edge damage of magnesium plate: (a) 300
C, ¢=0.3; (b) 300 C, ¢=0.4; (c) 350 C, ¢=0.4

*7 TRAETE. TREVKREE THREARHE
Table 7 Maximum damage value under different conditions
30% 40%

300 C 350 C 400 C 300°C 350°C 400 C
0.272 0.271 0.267 0.386 0.376 0.361
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Fig.5 Time curve mileage of the extreme stress under different initial temperatures, reduction and selected points (MPa):
(a) 300 C, £=0.3; (b) 300 C, &=0.4; (c) 350 ‘C, £=0.3; (d) 350 C, £=0.4; (e) 400 C, £=0.3; (f) 400 'C, &=0.4

R8 TRIZEMEHTERSNIEEN DRI EANEEE
Table 8 Maximum stress and the corresponding temperature

value
30% 40%
300 C 350 'C 400 'C 300 C 350 C 400 C
Measured 102 1085 024 1218 1127 1010
value/MPa

Temperature/'C  292.8 327.9 369.3 288.8 320.3 356.7

Calculated

value/MPa 105.3 958 821 109.2 1045 90.8
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Temperature-Changed Rolling Process and the Flow Stress
of As-cast AZ31B Magnesium Alloy

Jia Weitao', Ma Lifeng"?, Ma Ziyong®, Jiang Yaping®, Xu Haijie!, Liu Pengtao®
(1. Heavy Machinery Engineering Research Center of the Ministry Education,
Taiyuan University of Science and Technology, Taiyuan 030024, China)

(2. Jilin University, Changchun 130025, China)

Abstract: Compression tests were performed at the temperatures ranging from 250 <C to 450 <C and strain-rates from 0.005 s™ to 5 s™.
The rolling test, numerical simulation and damage analysis were conducted. The thermal processing diagram was calculated by the
dynamic material model. A material flow stress model was established by the parameter method of Zener-Hollomon. Combined with the
principle of heat transfer and rolling theory, the rheological stress model of hot rolling process was established. The results show that the
model in reasonable temperature range to solve, effectively improves the prediction accuracy. The main heat transfer mechanisms in
forward slip area and backward slip area are different and the rolling force is mainly distributed in backward slip area, which is the key
research area of edge crack. In the rolling process, Normalized C-L damage value is maximum on sheet edge. The lower the deformation
temperature and the more pass reduction, the greater the value of damage, which is consistent with the outcome of the rolling experiment.
Under different rolling conditions, the results of the model solution are consistent with the numerical simulation of hot rolling process.

Key words: numerical simulation; damage analysis; thermal processing diagram; flow stress; rolling theory
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