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Effect of Ce riched rare earth on wear resistance of
aluminunr based hybrid composites
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Abstract: The ZL.109 aluminunr alloybased hybrid composites reinforced with 8% alumina short fibre and 10%
graphite particle ( volume fraction) were fabricated by squeeze casting process. The effect of rare earth enriched with
Ce on wear resistance of the hybrid composites was investigated. The results show that the addition of RE elements
can improve the wear resistance of the hybrid composites and there exists better effect at low load specially. The op-
timum range of RE content is 0. 3% ~ 0. 6% ( mass fraction). The effects of RE on wear mechanisms of the hybrid
composites relate closely with the applied load. The ploughing wear is the dominant wear mechanisms of the hybrid
composites at low load and there exists slight delamination. However, the dominant wear mechanisms shift to severe
delamination when the RE content exceeds 0. 6% at high load, and the wear resistance of the hybrid composites de-
crease, which relates to the precipitation of needle shaped phase enriched RE elements during heat-treating of the

composites with high RE content.
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Fig.1 TEM image of needle-shaped phase in
hybrid composite containing 0. 9% RE
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Table 1 M echanical properties of

hvbrid composites with different RE contents

Content of RE/%  Tensile strength/ MPa  Hardness/ HB
0 246 140
0.3 268 144
0.6 264 145
0.9 243 150
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Fig. 2 Effect of RE content on wear volume

loss of composites under different applied loads
(Sliding distance 900 m)
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Fig. 3 Effect of sliding distance on wear volume

loss of composites with different RE contents
(Applied load 120 N)
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Fig.4 SEM images of worn surfaces of hybrid composites ( sliding distance 900 m)
(a) —Without RE, 80 N; (b) —0.6% RE, 80 N; (¢) —Without RE, 160 N; (d) —0.6% RE, 160 N
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