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Abstract—Al-Pb-Cu and Al-Si-Pb-Cu bearing alloys were produced by forced-stirring method and
water-cooled copper mold casting to investigate the effect of the precipitation hardening on the
wear properties. Sliding of produced alloy pin against a steel disc were performed under various
applied loads. Lowering the wear rate and material transfer phenomena were explained by the
strengthening of 0’ precipitates on Al matrix. The transmission electron microscope observation
reveals the role of the precipitates in the alloys with Cu. The movement of dislocations was hinde-
red by precipitates which resulted in the reduction of plastic deformation at the worn surfaces.
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Fig. 1. Backscattered electorn images of as-cast speci-
mens
(a) Al-4.5%Cu-25%Pb (b) Al-13%Si-4.5%Cu-25%Pb
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Fig. 4. Scanning electron micrographs of the worn surface after wear test at the applied load of 49N

(a) Al4.5%Cu-25%Pb (b) heat-treated Al-4.5%Cu-25%Pb

(¢) Al-13%Si-4.5%Cu-25%Pb (d) heat-treated Al-13%Si-4.5%Cu-25%Pb
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Fig. 5. Transmission electron micrographs of Al-4.5%
Cu-25%Pb Alloys
(a) as-cast (b) 190C /30h heatteratment
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Fig. 6. Transmission electron micrographs of Al-4.5%
Cu-25%Pb alloys after wear test at the applied load
of 49N

(a) as-cast (b) 190C /30h heat-treatment
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Fig. 7. Optical micrographs of the steel disc surfaces (applied load of 29.4N)
(a) Al-4.5%Cu-25%Pb (b) the ppt. hardened Al-4.5%Cu-25%Pb
(¢) Al-13%Si-4.5%Cu-25%Pb (d) the ppt. hardened Al-13%Si-4.5%Cu-25%Pb

DIy b it
[
nd

Fig. 8. Surface roughness profiles of the steel disc sur-
faces
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