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Fig. 1 SEM images of Mg-5Zn-2.5Cu-0.4Zr alloys with different forming processes
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Fig. 2 SEM images of Mg-5Zn-2.5Cu-0.4Zr alloys with different heat treatments

« 0-Mg
+ MgCuZn i
. '?u'l Y4 sy on g pelfIEHEETE24R

l

[} 1 IE Wi+ T6=6 h

UU’L e W+ T1x24 h

»\.JLJIL KA o JREWEATING b

i A J\ i . : i fy it

T T T T T T T

10 20 30 40 50 60 70 80 90
20/(°)

cps

E3 FEIZIREMg-5Zn-2.5Cu-0.4Zr&E £ XRDEI
Fig. 3 XRD patterns of Mg-5Zn-2.5Cu-0.4Zr alloys with
different forming processes and heat treatments
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Fig. 4 Thermal conductivities ( RT ) of Mg-5Zn-2.5Cu-0.4Zr
alloys with different forming processes and heat treatments
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Fig. 5 Engineering thermal expansion coefficient curves of
Mg-5Zn-2.5Cu-0.4Zr alloys with different process states and aging times
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Influence of Forming Processes and Heat Treatment on Thermophysical
Properties of Mg-5Zn-2.5Cu Alloy

CHEN Lu, LI Jian-peng, WU Shu-sen, LU Shu-lin, GUO Wei

(State Key Lab of Materials Processing and Die & Mould Technology, School of Materials Science and Engineering, Huazhong
University of Science and Technology, Wuhan 430000, Hubei, China)

Abstract:

The Mg-5Zn-2.5Cu-0.4Zr alloy was produced by gravity casting and squeeze casting, and the effects of
different forming processes and heat treatment processes on the thermophysical properties of the Mg-5Zn-
2.5Cu-0.4Zr were investigated. The results showed that the thermal conductivity of the alloy produced by the
squeeze casting was higher compared to that of the alloy produced by the gravity casting, which increased
from 128.22 W/(m - K) to 130.35 W/(m - K). However, the alloy produced by the squeeze casting had
a higher thermal expansion coefficient (22.03x10° K™) than that by the gravity casting (23.39x10° K™).
Through combined application of the squeeze casting and T1 treatment, the simultaneous optimization of the
thermal conductivity and thermal expansion performance can be realized. The thermal conductivity increased
to 134.16 W/(m - K), and the thermal expansion coefficient reduced to 21.08x10° K™,

Key words:
squeeze casting; heat treatment; thermal conductivity; thermal expansion coefficient; Mg-Zn-Cu alloy
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