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Deformation behavior and processing map of
Mg-10Gd-4.8Y-0.6Zr magnesium alloy
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Abstract: The processing parameters of Mg-10Gd-4.8Y-0.6Zr magnesium alloy were investigated. The tests were carried
out in the strain rate range of 0.001—1 s ' and temperature range of 623—773 K, and with the maximum true strain of 1.3
on hot-simulation machine Gleeble—1500. The relationships among the flow stress, the strain rate and the temperature as
well as microstructure evolution were investigated. The apparent activation energy during plastic deformation and
corresponding stress index were calculated, the processing maps were drawn. The test reveals that the efficiency of power
dissipation increases with the increase of temperature and the decline of strain rate, and the instability region expands due
to the rise of the temperature in processing maps. Optimal processing parameters were the temperature range of 723—773
1

K and the strain rate range of 0.1-1 s .
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Fig. 1 True stress—strain curves of Mg-10Gd-4.8Y-0.6Zr alloy at various strain rates and deformation temperatures: (a) £=0.001
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Table 3 Deformation activation energy of alloy at various

strain rates and deformation temperatures

. Q/(kJ-mol ™)
éls
623 K 673 K 723 K 773 K
0.001 199.5 207.5 209.9 226.7
0.01 203.8 212 214.5 231.7
0.1 217.2 225.8 228.5 246.8
1 230.5 239.7 242.6 262
270
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Fig. 3 Relationships between deformation activation energy

and temperature at different strain rates
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Fig. 4 Processing maps of alloy at true strains of 0.3(a), 0.5(b), 0.7(c) and 1.0(d)
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Fig. 5 Microstructures of alloy after hot compression under different deformation conditions: (a) 7=673 K, &=0.001 s
(b) T=723 K, £=0.0015s"; (c) 7=773 K, £=0.001s";(d) 7=723 K, £=0.01s"
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Fig. 6 Morphologies of cracks appeared in alloy after hot compression under different deformation conditions: (a) 7=623 K, & =1
s (b) T=623K, £=0.1s"";(c) T=673 K, é=1s";(d) =673 K, ¢=0.15s"
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