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Effects of Eutectic Si Agglomeration on Properties of Squeeze Casting Al-Si-Mg Alloy
Zhou Weihu, Wang Rui, Wang Dongtao, Li Jun, Zhang Xiaozu, Zhang Hai
(High-performance Metal Structural Materials Research Institute, School of Iron and Steel,

Soochow University)

Abstract: The effects of eutectic Si agglomeration on mechanical properties and corrosion resistance of squeeze
casting Al-Si-Mg alloy were investigated. The results reveal that the squeeze casting Al-Si-Mg alloy presents the
eutectic Si agglomeration, which keeps after solid solution treatment and has adverse effects on the mechanical
properties and corrosion resistance of the alloy. Corrosion test results reveal that after T6 heat treatment, the
sample with eutectic Si aggregation has a corrosion potential of —820 mV and a corrosion current density of 1.91
X107° A/em?, and that with uniform eutectic Si distribution has a corrosion potential of —790 mV and a corro-
sion current density of 1.08 X107° A/cm?”. The corrosion cracks can be observed along the region where Si phase
is aggregated. The sample with uniform eutectic Si distribution has better corrosion resistance. For mechanical
properties, the agglomeration of eutectic Si has an adverse effect on the elongation of the alloy after T6 heat treat-
ment. When the eutectic Si distribution is relatively uniform, the elongation and the tensile strength as well as the
yield strength of the alloy reach up to 14.12% , 332 MPa, and 271 MPa, respectively. When the eutectic Si phase
is agglomerated and unevenly distributed, the elongation and the tensile strength as well as yield strength of the

alloy reach 10.12% , 324 MPa and 259 MPa, respectively.
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Fig.1 Schematic diagram of tensile test bar of squeeze
casting Al-Si-Mg alloy
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Fig.2 Metallographic cross section observation of
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Fig.4 Cross-section microstructure of alloy 4 test bar from the edge to the center
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Fig.11 Mechanical properties of squeeze casting Al-7Si-Mg alloys
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