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Fig.1 Critical fracture strain of AZ31 magnesium alloy vs

temperature and strain rate
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Table 1 Critical damage value of AZ31 magnesium alloy under different conditions
Temperature, T/C 250 300 350 400
Strain rate, £ /s 0.005 0.05 0.5 0.005 0.05 0.5 0.005 0.05 0.5 0.005 0.05 0.5
Critical fracture strain, C¢ 0.28 0.32 0.25 0.31 0.28 0.36 0.48 0.4 0.38 0.5 0.45 0.41
InZ 58.1 60.5 62.8 47.6 499 522 40.1 42.4 447 34.4 36.7 39

Bl 2 Gleeble &5 #4 & 4 J5 U FE T T 50
Fracture morphology of the sample after isothermal hot
compression: (a) T=200 C, & =05 s; (b) T=400 C,
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Fig.3 Damage value distribution of AZ31 after rolling under

T=300 °C, v=0.5 m/s, Ah=30%: (a) distribution
nephogram of damage value, (b) damage value of test

points, and (c) roll force
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Table 2 Cmaxand Cr under given conditions

T/ A 250/30%  300/30% 350/30% 400/60% 450/60%
/0.5 /0.5 /0.5 /0.5 /0.5
Cs 0.2438 0.3198 0.3728 0.4093  0.4406
Crax 0.3624 0.287 0.179 0.597 0.529

Note: T—rolling temperature, Ah—reduction rate, v—rolling speed

Mk i 2, A2 i BT SRR AL AR AE B % 2614 T iIA 2 Crax— maximum damage, and C+— critical fracture strain
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Fig.4 Predicted values of edge crack depth of AZ31 after rolling under given conditions: (a) T=300 °‘C, v=0.5 m/s, Ah =30%; (b)

T=350 C, v=0.5 m/s, Ah =30%; (c) T=400 °C, v=0.5 m/s, Ah=60%; (d) T=450 °C, v=0.5 m/s, Ah=60%
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Table 3 Comparison between theoretical value and actual

value of edge crack depth

TIC Ah/% vim s dy/mm da/mm dal%
300 30 0.5 4 5 20
350 30 0.5 0 0 0
400 60 0.5 8 9 11
450 60 0.5 6 7 14.3

Note: T—rolling temperature, Ah—reduction rate, v—rolling

speed, d—theoretical value, d,—actual value, and da—error
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Predicted Edge Crack Model of Hot Rolling for AZ31 Magnesium Alloy

Huang Zhiquan, Huang Qingxue, Wei Jianchun, Ma Lifeng, Zhu Yanchun, Shuai Meirong
(Heavy Machinery Engineering Research Center of Education Ministry,

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

Abstract: Based on an equal pressure method, isothermal compression tests of AZ31 magnesium alloy at different strain rates of 0.005~5
st and different deformation temperatures of 473~673 K were performed by Gleeble-1500 simulator. The influences of deformation
temperature and strain rate on the flow stress and critical fracture strain were investigated, and a basic model of critical fracture strain of
AZ31 was established. Then the predicted edge cracking model of hot rolling for AZ31 was obtained based on the basic principles of
magnesium alloy rolling edge cracking and fracture criterion of Cockcroft & Latham, which contains the material deformation activation
energy and the technology parameters of rolling. In order to verify the correctness of the predicted edge cracking model, the corresponding
relationship was achieved between damage value and edge crack depth along the width direction by the finite element simulation and
rolling experiments in the same conditions. The results show that the average error is 11.3% between predicted values and measured
values.

Key words: AZ31 Mg alloy; hot rolling; edge crack; mathematical model
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