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Hot deformation behavior of Mg-Zn-Gd-Y base alloys with
different contents of quasicrystal
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Abstract: Hot compression tests of Mg-Zn-Gd-Y alloys with different volume fractions of quasicrystal were performed
on Gleeble—3500 at strain rate range of 0.001 5-1.5 s ' and constant deformation temperature of 315 °C. The relationship
between the true stress and true strain of the Mg-Zn-Gd-Y base alloys was studied in the tests, and a proper constitutive
equation was selected to describe the relation between the flow stress and strain rate. The microstructures of the
investigated alloys were also studied in the hot-compression procedure. The results show that the true stress vs true strain
curves vary with different volume fractions of quasicrystal at higher strain rate, the alloys with higher volume fraction of
quasicrystal exhibit better formability. The strain rate change has a more significant impact on the flow stress of
Mg-Zn-Gd-Y alloys with higher volume fraction of quasicrystal. The average grain sizes of the transformed Mg-Zn-Gd-Y
alloys decrease with increasing strain rate. The dynamic recrystallization of Mg-Zn-Gd-Y alloys can be promoted by
quasicrystal during deformation. At the same time, the quasicrystal also favors the formation of deformation twins.
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Table 1 Chemical compositions of investigated alloys
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Fig.1 XRD patterns of investigated alloys after solid-solution

treatment
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Fig.2 Microstructures of investigated alloys after solid-

solution treatment: (a) Alloy 1; (b) Alloy 2
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Fig.3 True stress—true strain curves of investigated alloys at

different strain rates: (a) Alloy 1; (b) Alloy 2
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Fig.4 Relationships strain rate and maximum stress of alloys at 315 ‘C: (a) Alloy 1, Inc—1In¢& ; (b) Alloy 1, 0—1Iné ; (c) Alloy 1,
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Fig.5 Microstructures of alloy 2 at &=100% and different strain rates: (a) £=0.0015s";(b) £=0.015s5";(c) £=0.15s"



798 T EA G R AR

2009 45 H

E6 SCEG4AE =0.0015s" I BMALN
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