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ABSTRACT It was investigated whether mechanical alloying (MA) processing could be more effective to
the formation of metallic composite powder in Cu-C system. Elemental powder mixtures of Cu-70vol.%C were
mechanically alloyed with an attritor in an argon atmosphere and microstructural evolution was examined by X-
ray diffraction analysis, scanning electron microscopy and transmission electron microscopy. It has been found
that even with the high volume fraction of immiscible graphite in Cu-C system, the refinement with a few ten
nanometer size as well as the highly uniform distribution of copper phases have been achieved by the MA pro-

cessing.
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Fig. 1, SEM morphologies of mechanically alloyed Cu-
70vol. % C powders processed for various times; (a) 0 h,
() 1h, (¢c) 2h, (d) 5h, () 10h, () 15h, (g) 20 h and
30 h.
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Fig. 2. Optical micrograph of cross section of mechan-
ically alloyed Cu-70vol. % C powder processed for 2 h.
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Fig. 3. Cumulative and weight frequency plot of particle
size distribution of mechanically alloyed Cu-70vol.%C
powder processed for (a) 1 h, (b) 5h and (¢c) 10 h.
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Fig. 4. The change of particle size with MA times for
Cu-70vol. % C powder.
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Fig. 5. X-ray diffraction patterns of Cu-70vol.%C
powder after mechanical alloying for (a) Oh, (b) 1h,
(©)2h,(d)5h, (e) 10h, () 20 h and (g) 30 h.
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Fig. 6. Transmission electron micrographs of Cu-
70vol.%C powder after mechanical alloying for 15 h
showing (a) bright field and (b) dark field image.
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Fig. 7. Crystallite size of Cu as a function of milling .
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Table 1. Internal strain of Cu as a fonction of miling
time.

MA Time (h) Strain (%)
1 1.21
5 1.30
10 1.58
15 1.14
20 1.60
30 1.34
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