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Fig. 1 Squeeze cast test bar for mechanical properties of the alloy
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Fig. 2 DSC curves of the alloy during the heating process
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bar after solution treatment
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Fig. 6 BSE diagram and elemental plane scanning diagram of as-cast alloy
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Fig. 7 BSE diagram and elemental plane scanning diagram of the alloy after T6 heat treatment
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Fig. 8 Influence of solution temperature on mechanical properties of Fig. 9 Hardness of the alloy after different aging processes
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Fig. 11 BSE diagram and energy spectrum of the alloy after heat treatment ( 535 °C x 4 h+160 “C x 6 h )
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Fig. 10 Elongation of the alloy after different aging processes
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Microstructure and Mechanical Properties of As-Cast and T6 Heat-Treated
Al-10Si-0.5Mg-0.5Mn Squeezing Cast Aluminum Alloy

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

Abstract:

Al-10Si-0.5Mg-0.5Mn alloy was prepared by squeeze casting. The effects of as-cast state and different heat
treatment processes on the microstructure and mechanical properties of the alloy were studied by means of
metallographic microscope, scanning electron microscope and energy spectrum analysis. The results show that
the microstructure of as-cast squeezing cast Al-10Si-0.5Mg-0.5Mg is fine and dense, the grain size distribution
is uneven, and long white AIFeMnSi and massive AlFeMnSi phases are distributed at grain boundaries. After
the T6 heat treatment, the spheroidization effect of most eutectic silicon and AlFeMnSi phase is good, but
there are obvious eutectic silicon gathering region and a few lumps of AlFeMnSi phase. After optimization,
the optimal heat treatment process of the alloy is as follows: solution treatment at 535 °C. x 4 h+aging at 160 °C x6 h,
with which the eutectic silicon distribution of the alloy is uniform, and the long and massive AlFeMnSi
phases are transformed into nearly spherical or even point-like nano-particles. The hardness of the alloy is
up to HB115, and the elongation after fracture is 9.4%, being increased by 53.3% and 77.3%, respectively,
compared with the as-cast alloy.
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squeeze casting; Al-10Si-0.5Mg-0.5Mn alloy; heat treatment; strengthening phase; hardness
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