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Hot compressive deformation simulation of Mg-6.3Zn-0.7Zr-
0.9Y-0.3Nd magnesium alloy at elevated temperatures

WANG Hong-wei, YI Dan-qing, WANG Bin, CAI Jin-ling, QIAN Feng, CHEN Ti-ying

(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The hot deformation behavior of ZK60(0.9Y+0.3Nd) magnesium alloy was investigated by hot compressive
tests on Gleeble—1500 thermal simulation test machine in the temperatures range of 623—773 K and strain rate range of
0.001-1s". The stress exponent and the deformation activation energy at elevated temperatures (623—773 K) were
calculated. The constitutive equation of the plastic deformation of ZK60(0.9Y+0.3Nd) alloy at elevated temperatures
(623-773 K) was obtained by introducing Zener-Hollomon parameter. The results show that the true stress—strain curves
of the alloy have dynamic recrystallization character under the present deformation conditions. In the temperature range
of 623-773 K, the stress exponent increases with the increase of deformation temperature. The deformation activation
energy changes with the increase of deformation temperature and strain rate. Compared with ZK60 alloy, the deformation
activation energy of ZK60(0.9Y+0.3Nd) alloy increases by 38%.
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Fig.1 True stress—true strain curves of Mg-6.3Zn-0.7Zr- 0.9Y-0.3Nd magnesium alloy during hot compression deformation:
(@) £=0.001s7";(b) £=0.01s";(c) £=0.1s"(d) ¢=1s"

Fig.2 Optical microstructures of alloys compressed under different hot deformation conditions: (a) 7=673 K, £=0.001 s ;
(b) T=673 K, £=0.01s";(c) T=673 K, ¢=1s";(d) =773 K, £=0.01s"
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Table 1 Apparent activation energy (Q) and exponent () of
Mg-6.3Zn-0.7Zr-0.9Y-0.3Nd alloy

K O/(kJ-mol ")

0.001s' 00ls' 015 1s”
623 190 117.975 122260 15926  193.470
673 252 156939  162.640 211.801  257.368
723 3.3 194515 201.580 262.513  318.990
773 335 208307 215873  281.126  341.608
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