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Abstract Nanostructured Cu-Al,O; composite powders were synthesized by thermochemical process. The
synthesis procedures are 1) preparation of precursor powder by spray drying of solution made from water-soluble

copper and aluminum nitrates, 2) air heat treatments to evaporate volatile components in the precursor powder and
synthesis of nano-structured CuO + Al,O,, and 3) CuO reduction by hydrogen into pure Cu. The suggested pro-
cedures stimulated the formation of the gamma-Al,O;, and different alumina formation behaviors appeared with
various heat treating temperatures. The mean particle size of the final Cu/Al,O; composite powders produced was

20 nm, and the electrical conductivity and hardness in the hot-extruded bulk were competitive with Cu/Al,0, com-

posite by the conventional internal oxidation process.
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Fig. 2. X-ray diffraction patterns of precursor, salt
removed and reduced powder.
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Fig. 1. SEM Microstructure of (2) precursor and (b) salt removed powder.
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Fig. 3. Particle size distribution of CuO-ALO, composite
powder abtained after alumina formation heat treatments
with various temperatures.
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Fig. 4. X-ray diffraction patterns for materials obtained after copper dissolving in Cu-(a) 1.1 wt.% ALO; and (b) 2.7 wt.%
Al O, composite powders produced at various alumina formation heat treatment temperatures.
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Fig. 5. SEM micrographs for materials obtained after copper dissolving Cu-Al,O, composite powders produced at various
samples and alumina formation heat treatment temperatures. (a) Cu-1.1 wt. % Al,O,, 850°C, (b) Cu-1.1 wt. % Al,0,, 1100°C,
(¢) Cu-2.7 wt.%Al,0,, 850°C and (d) Cu-2.7 wt.%AlL,0,, 1100°C.
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Fig. 6. X-ray diffraction patterns of powders hydrogen-
reduced with different temperatures and times.
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Fig. 7. Mapping analysis of aluminum element on cross
sectional microstructure of Cu-2.7 wt.%AlL0, composite
powders.
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Fig 8. SEM micrographs of produced Cu-1.1 wt.%Al0,
composite powders.
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Fig. 9. Hardness (HyB) and electric conductivities
(%I1ACS) of developed rods compared to the commercially
produced rods.
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