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Wear Characteristics of Al/SiCp Composites

Sug-Won Kim', Jin-Sung Park and K. Ogi*

Abstract

This study aims to investigate on the effects of alloying elements and heat treatment on the microstructures, wear and heat
resistance of Al-Si-Cu-Mg-(Ni)/SiCp prepared by the duplex process developed in previous study, which consists of squeeze
infiltration (1st process) and squeeze casting (2nd process). The hardness of composite increased with decrease in SiCp size and
Ni addition in both the heat exposured composite and the as-cast one. And the heat and wear resisting properties was improved by
the SiCp reinforcement and the Ni addition. The wear amount of Al/SiCp composite decreased with decreasing in the size of
silicon carbide particle. (Received July 24, 2002)
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Table 1. Chemical compositions, wt.(%) and size(mm) of SiCp in specimens.

Nomencleture Al Si Cu Fe Mg Ni SiCp size(mm) SiCp wt.(%)
Base bal 7.77 2.72 0.55 0.28 - - 0
M bal 7.77 272 0.55 0.28 - 3 10
M bal 7.77 2.72 0.55 0.28 - 5 10
10M bal 7.77 2.72 0.55 0.28 - 10 10
INi bal 7.79 2.76 0.58 0.29 1.03 5 10
3Ni bal 7.72 2.70 0.52 0.28 3.07 5 10
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Fig. 1. Optical microstructures of composites with various SiCp size.
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Fig. 3. Distribution of SiCp in the Al/SiCp composites with various Ni contents. (a) 3M (b) 10M (c) INi (d) 3Ni
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Fig. 4. The change of hardness of AL/SiCp composites with
various SiCp size.
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Fig. 5. Hardness of Al/SiCp composites heat-exposed at

various temperatures (250, 3500C) for 5 hrs.
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Fig. 6. DSC curves of non-reinforced alloy and reinforced
composites.
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Fig. 7. DSC curves of 5 mm SiCp reinforced Al composites
with various Ni%.
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Fig. 8. X-ray diffraction analysis. (a) Al-7.76Si-2.75Cu-0.28Mg/10wt.%SiCp (b) Al-7.76Si- 2.75Cu-0.28Mg-3Ni/10wt.%SiCp (c)
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addition 5 um SiCp reinforced composites.
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Fig. 12. Wearing amount and SEM of surface and debris
according to different heat exposure time in 3Ni
3 wt.%Ni addition 5 um SiCp reinforced composites).
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