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Table 1 Comparison of nominal components and actual components of alloys

Mass fraction/%

Alloy Zn Ce
. . Mg
Nominal Actual Nominal Actual
Mg-6Zn 6.00 5.98 0 0 Bal.
Mg-6Zn-0.5Ce 6.00 6.12 0.50 0.55 Bal.
Mg-6Zn-1.0Ce 6.00 6.12 1.00 1.07 Bal.
Mg-6Zn-1.5Ce 6.00 5.72 1.50 1.48 Bal.
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Bl 1 %4 Mg-6Zn-xCe &4:11) SEM B K4

Fig. 1 SEM backscattered images of as-cast Mg-6Zn-xCe alloy: (a) x=0; (b) x=0.5; (c) x=1.0; (d) x=1.5
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Fig.2 Zn content of as-cast Mg-6Zn-xCe alloy
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Fig. 3 XRD patterns of as-cast Mg-6Zn-xCe alloy
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4 [HEA Mg-6Zn-xCe £ 4 SEM T HUH EI%

Fig. 4 SEM backscattered images of as-quenched Mg-6Zn-xCe alloy: (a) x=0; (b) x=0.5; (c) x=1.0; (d) x=1.5
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Fig. 5 Test results of Zn content of matrix (a) and second phase (b) in as-cast and as-quenched Mg-6Zn-xCe alloys
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Fig. 8 Electrical conductivity changes with aging time of
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Fig. 10 TEM bright field image ((a), (b)) and precipitates
diffraction spots (c) of aged Mg-6Zn-1.0Ce alloy

Table 2 Thermal diffusion, density and specific heat of Mg-6Zn-xCe alloy

a/(mm*s™) pl(g-cm™) c,/(J-g K™
Alloy
F T4 T6 F T4 T6 F/T4/T6
Mg-6Zn 61.693 54.299 66.609 1.826 1.825 1.827 1.001
Mg-6Zn-0.5Ce 58.563 53.317 64.889 1.835 1.830 1.832 0.997
Mg-6Zn-1.0Ce 56.652 52.072 63.600 1.840 1.835 1.845 0.992
Mg-6Zn-1.5Ce 55.140 51.083 61.648 1.852 1.847 1.852 0.988
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Effect of heat treatment on microstructure and
thermal conductivity of Mg-6Zn-xCe alloy

DAI Xiao-teng, MA Ming-long, LI Yong-jun, YUAN Jia-wei, SHI Guo-liang

(State Key Laboratory of Nonferrous Metals and Processes, GRIMAT Engineering Institute Co., Ltd.,
Beijing 101499, China)

Abstract: As the continuous development of electronic communication and aerospace industry, the application and
update of new equipment with high-precision and high-power are becoming more and more frequent. In order to
meet the needs of miniaturization of equipment, most components adopt integrated design, which brings difficulties
in heat dissipation. Therefore, it is necessary to develop new lightweight materials which have high thermal
conductivity to improve and ensure the life and work stability of equipment. The high thermal conductivity
magnesium alloy can simultaneously meet the demand for lightweight and high thermal conductivity, it has
become one of the research hot spots in the current magnesium alloy field. The effect of heat treatment on the
microstructure of Mg-6Zn-xCe alloy was investigated by SEM, EDS, XRD, TEM, the thermal diffusivity of the
alloy under different heat treatment conditions was tested by laser thermal conductivity tester, and the thermal
conductivity of the alloy was calculated and the influence of microstructure changes on the thermal conductivity of
the alloy was discussed. The results show that the as-cast Mg-6Zn alloy is mainly composed of a-Mg and Mg,Zn;
phases, and the eutectic structure increases with the increase of Ce content. After solution treatment, the Mg,Zn;
phase is basically dissolved back, and the binary phase Ces(Mg,Zn),; is transformed into Mg;,Ce, phase, which is
granular and intermittently distributes in the grain boundary. The Zn content in the matrix of the same alloy
increases significantly after solid solution. After aging treatment, supersaturated Zn atoms in the matrix precipitate
as MgZn and MgZn, phases. The aging alloy has the highest thermal conductivity while the solid solution alloy has
the lowest. The thermal conductivity of alloys in different states shows a downward trend with the increase of Ce
content.
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