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Microstructureand Wear Rate of Yttria Reinforced

Aluminum- Silicon Matrix Composites

Abstract

In this research, composite materials of hypereutectic aluminum- silicon as a
matrix reinforced with different volume fractions (2%, 4%, 6%, 8%) of Yttria
particles with grain size between (50 - 75 um) are prepared. The composites are
prepared by vortex technique in which the particles were added to the melt then
mixing it by mechanical stirrer then the mixture is poured in a metallic cylindrical
molds. After that, the microstructure, Vickers hardness and wear rate were
conducted. The results showed the existence of the reinforcement particles in
different amounts in the microstructure and an increase in the hardness for the
prepared composites when compared with the unreinforced alloy. The results aso
showed a better particles distribution and higher hardness with increasing yttria
volume fraction. The wear rate of the composites is reduced when compared with
the unreinforced aloy due to the hardness increase. More reduction in wear rate
was noticed with increasing the Yttria volume fraction, and the better added
percent was (8%Y,05).
Keywords: Microstructure; Wear Rate; Yttria/Al-Si Composites.
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E 6 R*=1at 10 min,
=
& 5
E *+1=5 min.
- 4
)
" - Bt=10min.
[+
2 2 At=15min
=
1
'_:. N N )
z " - w=-0.002x% 0 0.57x- 2.4
0 5 10 15 20 25 RZ = 1 at 15 mir.
Load [M)

(8%) (22> S dis 48) jiall 3 gall abeal) Joal) ga ) Jira dBDls (15) ad; Jeid)
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