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Influence of Si-particle diameter and volume fraction on dry wear
properties of spark sintered Al-Si composite

Hideaki KURAMOTO, Takashi OKI, Kazuhiro MATSUGI and Osamu YANAGISAWA

In order to investigate the influence of Si-particle diameter and volume fraction of Al-Si
composite on dry wear properties, specific wear rate and friction coefficient, the composites
with various Si-particle diameters and volume fractions were made by spark sintering, and
dry wear tests of the composites were performed. The results obtained were summarized as
follow[D

It was confirmed that specific wear rate and friction coefficient decreased with increasing
Si- volume fraction and average particle diameter, and influence of Si- volume fraction
tends to become stronger, as Si-particle average diameter was smaller. However, in case
Si-particle diameter is too large, specific wear rate increases with increasing Si-volume

fraction under the influence of Si-particle’s crack.
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Fig. 1 SEM images of as-received (@)duminum powder and
(b)silicon powder.
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Fig. 2 Opticd micrographs of Al-S composte which
S-average paticle diameter,d,, and volume fraction,V,, are
(@d=2.3um, V=02, (b)d=11um, V=0.2, (c)d=55um,
V=02, (d)d=110um, V=02, (&d=11um, V,=0.1, (f)
d=11um, V,=0.3.
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Fig. 3 Effect of volume fraction and particle diameter on
Brindl hardness.
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Fig. 4 Effect of volume fraction and particle diameter on
specific weer rate.
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Fig. 5 Behavior of friction coefficient of Al-S composte
which S-average paticle diameter are (8)11um and (b)
55um during weer test.
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Fig. 6 Effect of volume fraction and particle diameter on
friction coefficient.
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Fig. 7 Schematic drawing of wear form of spark sntered
Al-S composte in case (9Si-average paticle diameter is
smdl and (b)large.
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