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Table 1 Chemical elements content of AZ31B magnesium

alloy sheet (w/%)

Al Zn Mn Fe Si Cu Ni Mg

337 086 029 0.04 01 0.0015 0.0047 Bal.
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F s CABRAR A RE 15 1 Sk 2 R) BE 468 7 0k SI2 56 38 13 1D s )
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Table 2 Values of g under different deformation conditions

glst 523 K 573 K 623K 673K 723K
0.005 0.223 0.188 0.170 0.127 0.116
0.05 0.224 0.190 0.192 0.150 0.121
0.5 0.257 0.195 0.193 0.155 0.132
5 0.260 0.210 0.196 0.185 0.156

Peak Strain

K1 WEENAERT & T & RE
Fig.1 Fitting pattern of peak strain about the value of &. T
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Table 3 Values of o, under different deformation conditions Fig.2 Slope of fitted lines under different deformation
(MPa) conditions: (a) about T and (b) about Ing

glst 523K 573K 623K 673 K 723 K

0.005 109.8 89.8 63.2 44.2 28.2 = - — ——
0.05 118.8 98.1 75.0 48.1 42.6 “g’ > \ '
0.5 125.0 107.2 928 65.2 47.0 o T | 1 3

5 144.2 126.0 104.2 91.6 71.8 - = E2 — -
87;1 -~ i - =y
. TIK
=4 TRITEMEHTEENEKE
Table 4 Values of k under different deformation conditions B3 k(T,&) % T Ing, T B &ETE

glst 523K 573K 623K 673 K 723 K Fig.3 Fitting pattern of k(T,£) about the value of Ing, T
0.005 -43.1 -43.2 -33.7 -20.1 -12.2 . .

k(T,£)=-150.4+0.18T —2.12In¢ @)

0.05 579 413 -36.6 -23.8 -19.4 faqit, ZATERING RS SLI S R, B

e it 5 9 ] R 8 AR T R ] % A T S 3 A A X R 22
0.5 -51.2 -43.4 -35.3 -32.9 -20.6

29N 7.5%, B KLIN 12.7%. 2246 30(4)- (5)- (6). (7)
5 -69.8 528  -441 377 -21.7 A, %A AZ3IB BEA &R TP AL
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Fig.5 Comparison of experimental and calculated values:
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Table 5 Solution values of the rolling force model compared

with the experiment under different deformation

conditions
T/C o % v/m st Calculated Experimental
value/ton value/ton
350 20 0.5 31.61 29.54
350 30 0.1 42.21 39.89
350 30 0.5 41.12 39.53
350 30 0.8 41.11 39.41
350 40 0.5 50.12 47.25
300 30 0.5 45.92 42.81
400 30 0.5 37.66 34.52
450 30 0.5 30.02 28.60
250 30 0.5 55.02 49.31
3 & it
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I A R 2 29 8.03%

3) EFXHEA AZ31B B E &R TEREE, N
g FEAN R T R EL TR, B TEH
T AT AR BT PR, A AR 2 6] B
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s TR B A AL, KA R ZE LN
9.8%.
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JIBERY, ZARER T S SRR A, BR A
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Establishment of a Constitutive Model of Temperature-changed Rolling Process for
As-cast AZ31B Magnesium Alloy

Ma Lifeng™?, Jia Weitao?, Lin Jinbao?, Huang Qingxue?, Huang Zhiquan®
(1. Superplastic Institute, Jilin University, Changchun 130025, China)
(2. Heavy Machinery Engineering Research Center of the Ministry of Education,

Taiyuan University of Science and Technology, Taiyuan 030024, China)

Abstract: Compression tests were done at the temperature ranging from 250 to 450 <C and the strain-rate from 0.005 to 5 s for the
samples of AZ31B magnesium and rolling tests were also conducted. Combined with the modified peak strain model, the peak stress
model and quadratic equations as well as linear equations which were commonly used in mathematics, a new model of deformation
resistance was established. By analyzing the rolling characteristics of magnesium plate, a geometric model in rolling deformation region
was solved. Considering the factors of regional deformation spread and material characteristics, based on the principle of heat transfer
and rolling theory, a rolling force model of different deformation areas and a total rolling force model were built. The results show that
the Sellars peak strain model after simplification of high precision is relatively simple in the form. The solution of the peak stress model
in a reasonable temperature range improves the predicting accuracy effectively. The new model of resistance to deformation has an easy
form to apply to the actual production, and could accurately predict the deformation mechanism of a wide range of deformation under
the conditions. Width elongation factors cannot be ignored in rolling deformation zone and edge cracks and other defects are mainly
produced in the backward slide area. Therefore, rolling force models should be established in the backward slide area and the forward

slide area. Under different rolling conditions, the results of the model solution are consistent with the rolling tests of hot rolling process.



- 206 - WA ERMES TR 3 45 %

Key words: peak strain; peak stress; deformation resistance; rolling force; edge cracks

Corresponding author: Jia Weitao, Master, Heavy Machinery Engineering Research Center of the Ministry of Education, Taiyuan
University of Science and Technology, Taiyuan 030024, P. R. China, E-mail: jwt860520@163.com



