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Deformation microstructure and characteristics of cast-rolling and
normal rolling AZ31 magnesium alloy sheets

ZHAO Hu, LI Pei-jie, HE Liang-ju

(National Center of Novel Materials for International Research, Tsinghua University, Beijing 100084, China)

Abstract: The elevated temperature plasticity and microstructure evolution of cast-rolling and normal rolling AZ31
magnesium alloy sheets were analyzed by Gleeble1500 using tension test with deformation temperature of 150—400
and strain rate of 0.3-0.000 3 s '. The results show that the peak stress and peak strain of cast-rolling and normal rolling
AZ31 magnesium alloys both increase with decreasing the deformation temperature and increasing the strain rate. The
strain hardening exponent value and strain rate sensitivity value of cast rolling sheet are larger than those of normal
rolling sheet. Cavity size, volume fraction and density of cast-rolling sheet caused by grain boundary sliding under
deformation condition of high temperature and low strain rate are bigger than those of normal rolling sheet. The dynamic
recrystallization grain size deformed in low strain rate increases with increasing the deformation temperature. The
dynamic recrystallization grain size of cast rolling sheet is less than that of normal rolling sheet. The dynamic
recrystallization grain size has power law relation with Z parameter.
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AZ31 AZ31 N m
1 @
AZ31
o=ke" €))
Z o =kye" (2)
AZ31
2
1 2.1
2.1.1 —
0.8 mm AZ31 1 2 AZ31
1 — 1 2
6 mm AZ31 400
10 h
20%~30%
350 30 min
0.8 mm 400 -
12h
6 mm 6 mm
0.8 mm
AZ31 AZ31
(250  2h)
AZ31
300
30 mm><35 mm><0.8 mm
Gleebel1500D 150
200 250 300 350 400
0.0003 0.003 0.03 03s"' 2.1.2
5 3 min 1 2
— AZ31
— 300
0.2
3 AZ31
1 mL +1 mL +lg +150 mL n

NEOPHOT32



19 11 AZ31

1889
200 300
(a) (b)
250+ 150°C
o £ 200}
S € 200 C
Z 100} g 150t
= 200 °C 9 .
L5 =
50 w T 300C
300 C 350°C
#_,___f_ym::_""_—_—":-w——muoo e —  ———400C
0 0.1 0.2 0.3 0.4 0.5 0.6 0 0.1 0.2 0.3 0.4 0.5
True strain True strain
1 AZ31 —

Fig.1 True stress—true strain curves of cast-rolling AZ31 magnesium alloy sheet: (a) £=0.0003s"; (b) £=0.03s""
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Fig.2 True stress—true strain curves of normal rolling AZ31 magnesium alloy sheet: (a) £=0.0003s"; (b) £=0.03s"
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Fig.3 Strain hardening exponent values of cast-rolling and 400
normal rolling AZ31 magnesium alloy sheets deformed under 0.000 3 s m 0.378 0.3

different conditions



1890 2009 11

2 AZ31

Table 2 Strain rate sensitivity values of cast-rolling AZ31 magnesium alloy sheet deformed under different conditions (¢ 0.2)

Strain rate sensitivity value

Strain rate/s |

150 200 250 300 350 400
0.000 3 0.111 0.161 0.219 0.235 0.265 0.378
0.003 0.085 0.142 0.177 0.220 0.223 0.288
0.03 0.047 0.104 0.125 0.154 0.156 0.175
0.3 0.035 0.086 0.115 0.123 0.132 0.153
3 AZ31

Table 3 Strain rate sensitivity values of normal rolling AZ31 magnesium alloy sheet deformed under different conditions (¢  0.2)

. 4 Strain rate sensitivity value
Strain rate/s

150 200 250 300 350 400
0.000 3 0.107 0.156 0.162 0.186 0.214 0.225
0.003 0.072 0.124 0.138 0.118 0.119 0.146
0.03 0.042 0.047 0.082 0.092 0.107 0.121
0.3 0.035 0.042 0.059 0.065 0.075 0.104
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Fig.4 Initial microstructure of AZ31 magnesium alloy sheets:

[14] 5(d) (a) Cast-rolling sheet; (b) Normal rolling sheet
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Fig.5 Microstructures of cast-rolling AZ31 magnesium alloy sheet deformed under different conditions (¢=0.2): (a) 150 ,0.3s ;
(b) 150 ,0.0003 5" (c)200 ,0.0003s";(d)250 ,0.0003s";(e)400 ,0.3s";(H)400 ,0.0003s"
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Fig.7 Grain size of cast-rolling and normal rolling AZ31

magnesium alloy sheet deformed under different conditions
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Fig.8 Relationship between grain size and Z parameter of
AZ31 magnesium alloy sheet: (a) Cast-rolling sheet; (b)

Normal rolling sheet
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