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Table 2 Compositions of the test alloys W /%
Si Zn Fe Cu Mn Mg Ti Sr Al
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Table 3 Solidification interval and precipitated phase of the

three alloys
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Fig. 1 Shapes and sizes of the castings
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Fig. 2 Optical microstructures of the gravity casting alloys
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Fig. 3 Optical microstructures of the high-pressure casting alloys
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Fig. 4 SEM morphologies and EDS of the high pressure casting No.1 alloy
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Fig. 5 SEM morphologies and surface scanning element distribution map of the No.2 alloy by high pressure casting
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No.2 alloy alloy No.3
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Fig. 6 SEM morphologies and surface scanning element distribution of the high pressure casting No.3 alloy
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Fig. 7 Mechanical properties of the alloys with different casting methods
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Fig. 8 Brinell hardness of the alloys with different casting methods
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Table 6 Physical properties of the gravity casting alloy at
room temperature
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Fig. 9 The electrical conductivity of the alloys with different casting
methods
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Study on Mechanical Properties and Thermal Conductivity of Cast High-
Zinc AlZnSiCu Alloy

SHI Shuai, YAN Jun, FAN Wei-zhong, GAO Wei-quan, LUO Yuan-wen
(Huajin New Material Research Institute (Guangzhou) Co., Ltd., Guangzhou 510115, Guangdong, China)

Abstract:

The effects of gravity casting and high pressure casting on microstructure, mechanical properties and thermal
conductivity of high zinc AlZnSiCu gold were studied by controlling Zn, Si and Sr elements.The results
showed that compared with gravity casting, the a-Al grains were finer and transformed from columnar grain to
equiaxed grain, the grain boundary area and primary silicon size decreased, and the strength and hardness of
the alloy were higher under high pressure casting, and the plasticity and thermal conductivity of the alloy were
lower than those of the gravity casting.The increase of the Zn content in No.2 and No.3 alloy resulted in less
eutectic reaction between the Al and Si, less eutectic silicon, and more primary silicon with irregular shape,
which increases the heterogeneity of the microstructure.Under the two casting methods, the brinell hardness
and thermal conductivity and elongation of the three alloys had opposite trends.The Brinell hardness of the
alloy 2 was the highest, which was HBW127 (gravity casting) and HBW170 (high pressure casting), which
increased by 9.48% and 30.76%, respectively, compared with that of the alloy 1.The thermal conductivity
and elongation of the alloy 1 were the highest under gravity casting, 103.73W/m-k and 1.7%, respectively.
Under high pressure casting, the number of the Zn elements dissolved in solid a-Al in the alloy 2 and 3 was
significantly higher than that in the alloy 1, the number of second phase at grain boundary was increased,
and the size of primary silicon in the alloy 2 was larger, which increases the scattering effect of free electrons
during electron transmission, reduces the number of effective transmission channels and reduces the heat
transfer capacity of the alloy 2.

Key words: AlZnSiCu; mechanical properties; thermal conductivity; gravity casting; high pressure casting
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