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Compression mechanism of AZ31B Mg alloy at low temperature

LI Shu-mei, WANG Ming-pu, ZHANG Zhen, LI Zhou, TANG Ning, LEI Qian

(School of Materials Science and Engineering, Central South University, Changsha 410083, China)
Abstract: The uniaxial compression test was carried out on the Geeblel 500 simulator at 100 with the strain rate of
107 s to analyze the compression behavior of twin-roll casting AZ31B Mg alloys, and their microstructures were
studied by optical microscopy (OM) and TEM. The results show that a large number of twins are observed under the
deformation conditions. In addition, twins intersect with each other and tangled dislocations locate in twins-intersected
zone. Further more, a few dynamic recrystallization (DRX) nuclei and tiny DRX grains are observed in the twinning band
and twins-intersections, which implies that the main places where DRX nuclei form are in twin boundaries and
twins-intersection zones.
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Table 1 Chemical composition of AZ31B Mg alloy (mass

fraction, %)

Cu Al Zn Mn Fe Ni Mg
0.001 280 088 020 0.0031 0.001 Bal
430 2h
d10 mm>6.5 mm
1 Gleeble 1500
100
10°s™ 60% Leica
DM ILM HC
5¢ +5¢g +10 mL +80 mL
H-800
150 kv
30%( ) +70%
130 mA =30~-20
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Fig. 1 Schematic diagram of cutting specimens
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Fig.2 Optical microstructure of AZ31B Mg alloy after homo-

genization treatment
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Fig.3 Inverse pole figure of ND orientation of AZ31B Mg

alloy after homogenization treatment
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Fig.4  True stress— strain curve of AZ31B Mg alloy

compressed at 100 and 10° s
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Fig.5 Optical microstructures of AZ31B Mg alloy compressed at 100

and 1072 s
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Table 2 Misorientation angles between different twining systemsm]
Type of twin ~ Misorientation angle/(") Type of twin ~ Misorientation angle/(°)] Type of twin ~ Misorientation angle/(")
{1012} —{1012} 86.3 {1012} - {0112} 40.0 0112} —{1102} 72.7
Q2 -{1211 57.1 {1121 -{2111 68.3 qry-{112u 34.2
{1012} - {1121 39.0 {1012} - {1211 77.6 1012} - {2111} 69.4
Qo1 —{1121 56.1 1011 - {1101} 52.4 011} - {0111} 80.3
{1122} — {1212} 50.4 (1122} — {2112} 85.0 {1122} — {1122} 63.2
{1011} — {1122} 26.2 011} — {1212} 75.7 {1011} —{1122} 66.0
{1012} - {1011} 18.8 {1012} - {1011} 74.9 0112} —{1011} 50.0
56.1°) {1122} ({1122} — {1122} 63.2°)
DRX AZ31B 100
24 TEM
6 7 AZ31B 100 102 7, 1413]
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Fig.6 Twins-intersection images of AZ31B alloys compressed
at 100  and 107 s a+c
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7 AZ31B 100 10735 TEM
Fig.7 TEM images of AZ31B alloys compressed at 100 and 10 s ': (a) Nucleation in twins-intersections; (b) DRX grains

(b) Twin boundaries

(c) Twin boundaries (d) Twin boundaries

8
Fig.8 Schematic diagrams of TDRX mechanism in twins-intersections: (a) Twins intersecting each other; (b) Stress concentration

near twin boundary; (c) Movement of non-basal a+c dislocations; (d) Formation of DRX nuclei
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