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Table 1 Chemical composition of experimental alloys (/%)

Alloy Mg Zn Mn Sn Y
ZMT614 88.82 6.01 0.88 4.20 —
ZMT614-0.1Y 88.57 6.09 0.99 422 013
ZMT614-0.5Y 88.07 6.14 0.91 438 0.50
ZMT614-1.0Y 88.07 6.10 0.98 391 0.94
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Fig.1 Microstructures of as-extruded samples (vertical section): (a)

ZMT614, (b) ZMT614-0.1Y, () ZMT614-0.5Y, and
(d) ZMT614-1.0Y
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Fig.2  Microstructures of as-aged samples (cross section):
(3) ZMT614, (b) ZMT614-0.1Y, (c) ZMT614-0.5Y, and
(d) ZMT614-1.0Y
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Fig.3 XRD patterns of as-aged samples: (a) ZMT614, (b)
ZMT614-0.1Y, (c) ZMT614-0.5Y, and (d) ZMT614-1.0Y
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Fig.4 True stress-strain curves of as-extruded (a) and as-aged (b)

samples
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Fig.5 Work-hardening curves of as-extruded (a) and

as-aged (b) samples
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Table 2 Hardening index values of as-extruded and
as-aged samples
ZMT614 ZMT614-0.1Y ZMT614-0.5Y ZMT614-1.0Y

ne 0.151 0.147 0.146 0.145
n. 0.044 0.041 0.040 0.039
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Work-Hardening Behavior of ZMT614-xY (x=0, 0.1, 0.5, 1.0) Magnesium Alloy

Hu Guangshan?, Zhang Dingfei®?, Zhao Dingzang *?, Jiang Luyao?, Yu Daliang"?, Pan Fusheng'?
(1. Chongging University, Chongging 400045, China)
(2. National Engineering Research Center for Magnesium Alloys, Chongging 400044, China)

Abstract: The microstructures and work-hardening behaviors of as-extruded and as-aged ZMT614-xY (x=0, 0.1, 0.5, 1.0) alloys were
investigated by optical microscopy (OM), X-ray diffraction (XRD), scanning electron microscopy (SEM), energy dispersive spectrometer
(EDS) and tensile test. The average grain size of as-extruded and as-aged ZMT614-xY (x=0, 0.1, 0.5, 1.0) alloys is decreased with more Y
additive. A new irregular blocky MgSnY phase is formed when the content of Y reaches 1wt%. The work-hardening rate (6) and
work-hardening exponent (n) were obtained from the true stress-strain curves of as-extruded and as-aged samples. Due to the refined
grains, the work-hardening rate 0 of as-extruded and as-aged ZMT614-xY (x=0, 0.1, 0.5, 1.0) alloys are decreased with the content of Y
increasing. Dynamic recovery of dislocations occurs during the plastic deformation, and the work-hardening rate 0 of as-extruded and
as-aged samples decreases as the deformation increases.
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