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Comparison of Wear Property Between Metal and Polymer Matrix Composites

Jae-Dong KIM*

(Gyeongsang National University)

Abstract

The wear behavior for the two types of composites, those are epoxy matrix composites filled with silica
particles and aluminium matrix composites filled with SiC particles, were compared to investigate the wear
mechanism for these composites. Especially, the effect of the volume fraction for the epoxy matrix
composites and the particle size for the aluminium matrix composites according to the apply load and
sliding velocity were investigated. Wear tests of the pin-on-disc mode were carried out and followed by
scanning electron microscope observations for the worn surface. The addition of the fillers in the
composites were improved the wear resistance significantly and changed the wear mechanism for the both
composites. These results were identified by the observation of the worn surface after testing.

Key words : Epoxy matrix composites, Aluminium matrix composites, Wear property, Wear mechanism, Volume

fraction, Particle size
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<Table 1> Material compositions

Material Epoxy Nanosilica
code (Wt%) (Wt%o)
ESO 100 0

ES2 98 2

ES4 96 4

ES8 92 8

ES12 88 12

ES20 80 20
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[Fig. 1] Schematic of pin-on-disc type tribometer
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[Fig. 3] Variation of specific frictional work
according to particle size for metal
matrix composites.
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[Fig. 8] Morphology of the worn surfaces according to the silica content for epoxy matrix composites :
(@) (d) Pristine epoxy, (b) (e) epoxy composite with 2 wt% silica filler, and (c) (F) epoxy
composite with 10 wt% silica filler. White arrows indicate the sliding direction.
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[Fig. 9] Morphology of worn surfaces according to the sliding speed for metal matrix composites : (a)
AC8A alloy, slidng speed : 0.5m/s (b) AC8A alloy, sliding speed : 3m/s (c) SiCp/AC8A
composites, sliding speed : 0.5m/s (d) SiCp/AC8A composites, sliding speed : 3m/s
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