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Effects of Extrusion and TS5 Treatment on Microstructure and
Properties of Mg-Zn-Zr-Cu-Ca Magnesium Alloy

LIN Ziqin,ZHU Hongmei " , YANG Kun
(School of Mechanical Engineering, University of South China, Hengyang, Hunan 421001, China)

Abstract : The new Mg-6Zn-0.6Zr-0.5Cu-0.5Ca cast magnesium ( Mg) alloy was subjected
to extrusion deformation,and the effects of the extrusion process and T5 aging treatment on
the microstructure and property of Mg alloy were also studied.The morphology , phase con-
stitution , microhardness and corrosion rate of the alloy were characterized by SEM, EDS,
XRD, Vickers microhardness tester and electrochemical workstation.The results show that

the dynamic recrystallization of as-cast Mg alloy occurs during hot extrusion,the grains are
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broken and the precipitated phases are obviously refined and dispersed.The main phases

are a-Mg, MgZn, ,MgZnCu and Mg,Ca.T5 aging treatment leads to the static recrystalliza-

tion of the as-extruded Mg alloy. With the increase of the aging time , the precipitates are re-

fined first and then become coarsen.The densest and uniform microstructure occur at the

aging time of 12 h. The microhardness for the as-cast and as-extruded specimens were

72.94 HV,, and 76.4 HV,, respectively. The microhardness increases first and then de-

creases after a TS aging treatment, with the peak microhardness of 80.53 HV,, when the

aging time reaches 12 h.The electrochemical test results show that TS aging treatment can

effectively reduce the corrosion rate of Mg alloy, thereby improving its corrosion resistance.
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Fig.1 XRD patterns of as-cast and as-extruded
Mg alloys
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Fig.2 SEM images of as-cast and as-extruded
Mg alloys
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JEE  x(Mg) x(Zn) «x(Zr) x(Cu) x(Ca)
Wiki 1 4493 31.07 0 23.99 0

Wiki2  58.08  29.07 042 281 9.62
Wiki3 5431 26.88 137  7.24 10.19
Wiki4 2926  63.26 748 0 0

Wiki5  47.64  31.92 3.7 4.05 12.69
Wiki6  63.6 16.98 0 2.81 16.61
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Fig.3 SEM images of different TS aged Mg alloys
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Table 2 Fitting results of polarization curves
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A -1.624 8.42%x107
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A A -1.303 7.91x107°
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