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Abstract Effects of the microstructure of rapidly solidified Al-Pb-Cu-Mg alloys on the wear property were
investigated. In order to overcome the miscibility gap between Al and Pb under equilibrium conditions, both in the
solid and the liquid states, the alioys were rapidly solidified to produce them in a segregation-free condition,
Although the Pb particles showed relatively fine dispersion in the Al matrix in all the alloys by this process, the Al-
16Pb alloy was found to have the most favorable microstructure with discrete Pb particles of about 0.5 W in size.
With the addition of Cu and Cu-Mg to Al-16Pb, cellular structures were newly formed; not seen in the binary Al-
Pb alloys. Wear properties of the Al-Pb binary alloys measured as a function of the sliding speed, sliding distance,
and applied load showed that the Al-16Pb alloy has the best wear resistance, as expected from the fine micro-
structural features in this alloy. The wear resistance of the alloys containing Cu- and Cu-Mg was higher than that
of the Al-16Pb alloy, due to the matrix strengthening by precipitation hardening. The wear mechanism was iden-

tified by examining the wear traces and wear debris.
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Fig. 1. Powder morphology of Al-16Pb alloy powders at (a)
low magnification and (b) higher magnification by SEM.
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Fig. 2. Optical micrographs of gas atomized (a) Al-10Pb, (b} Al-16Pb, (c) Al-20Pb, (d) Al-16Pb-4Cu and (¢} Al-16Pb-4Cu-
1Mg alloy powders.
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Fig. 3. XRD patterns of (a) Al-10Pb, (b) Al-16Pb and (c)
Al-20Pb alloy powders,
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Fig. 5. Micro-vickers hardness of the extruded Al-Ph-Cu
alloys (Load: 500 g).

Fig. 4. SEM mapping of gas atomized Al-16Pb-4Cu alloy powder on Cu and Pb.
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Fig. 6. Effect of (a) sliding speed, (h) sliding distance and (¢}

applied load on the specific wear of extruded Al-Pb-Cu all-

oys (sliding distance: 100 m, load: 2.1 kg, sliding speed:
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Fig. 7. SEM micrographs of worn surface of Al-Pb alloys
(a) Al-10Pb and (b) Al-16Pb alloys.
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Fig. 8. Typical wear debris detached from test specimens
due to abrasion (a) Al-20Pb and (b} Al-16Pb.
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