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Table 1 Chemical composition of the alloy Wg /%

Y Zn Si Cu Mn Fe Ti B Sr Al

1 14.98 8.34 2.23 0.003 0.236 — — — At

2" 15.62 8.53 2.12 0.006 0.289 0.026 0.03 — A

3 15.02 8.27 2.86 0.006 0.253 0.027 0.03 0.098 A
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Fig. 1 Pouring system and tensile specimen size
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Fig. 2 Mechanical properties of Al-Zn-Si-Cu alloy before and after adding refiner modifier
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Fig. 5 XRD spectra of Al-Zn-Si-Cu alloy before and after adding refiner and modifier
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The Effect of Refinement and Modification on the Microstructure and
Properties of Al-Zn-Si-Cu Alloy Die-Casting Without Heat Treatment

ZHANG En-tu', HAO Jian-fei’, XI1A Peng’, CEN Bin’*, WANG Zhi-peng?®, JIE Xiao-hua', LI Run-xia*
(1. School of Materials and Energy, Guangdong University of Technology, Guangzhou 510000, Guangdong, China; 2. School of Materials
Science and Engineering, Dongguan University of Technology, Dongguan 523000, Guangdong, China)

Abstract:

Al-Zn-Si-Cu alloy was prepared by die casting process. The effect of ceramic nano-reinforced particles (TiC/
TiB,) and Al-10Sr modifier on mechanical properties, thermal/electrical properties and microstructure of
Al-Zn-Si-Cu alloy was studied. The results show that after adding 0.5% ceramic nanoparticles alone, the
o-Al phase is obviously refined, showing nearly rose-like shape, the fibrous eutectic Si phase is denser, the
short rod-like Al,Cu phase is finer, and the content of Zn, Si and Cu elements in the matrix is increased, and
the mechanical properties are improved. The thermal conductivity/electrical properties decreased slightly,
mainly due to the increase of solute elements led to a greater degree of lattice distortion, increasing the
electron scattering ability while decreasing the mean free path of electrons, resulting in a decrease in the
thermal conductivity and electrical conductivity of metals. After the co-action of 0.5% ceramic nanoparticles
and 0.1%Al-10Sr, the eutectic Si phase is angular passivated, and the solutes content in the matrix further
increases. At this time, the mechanical properties of the alloy reach the best, with the tensile strength, yield
strength and elongation of 361 MPa, 213 MPa and 6.8%, respectively. Thermal conductivity 118.73 W/(m- K).

Key words:
die casting Al-Zn-Si-Cu alloy without heat treatment; grain refinement; deterioration treatment; mechanical
properties; microstructure
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