Journal of Korean Powder Metallurgy Institute
Vol. 13, No. 3, 2006

Mr|SEH HIMZY

SR - MEY -

HE 0|8
Tk - olRYH

gt Al-Cu & UH=E2N=

- Yy

FFAAAL A7 ARG AT

The Fabrication of Al-Cu Alloy Nano Powders by a New Method
Combining Electrodeposition and Electrical Wire Explosion
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Abstract : Al-Cu alloy nano powders were produced by the electrical explosion of Cu-plated Al wires. The
composition and phase of the alloy could be controlled by varying the thickness of Cu deposit on Al wire. When
the Cu layer was thin, Al solid solution and CuAl, were the major phases. As the Cu layer becomes thicker, Al
diminished while Al,Cu, phase prevailed instead. The average particle size of Al-Cu nano powders became
slightly smaller from 63 nm to 44 nm as Cu layer becomes thicker. The oxygen content of Al-Cu powder

decreased linearly with Cu content. It is well demonstrated that the electrodeposition combined with wire explo-

sion could be simple and economical means to prepare variety of alloy and intermetallic nano powders.
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Fig. 1. Schematic of Cu plating device.
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Fig. 2. The composition of AI-Cu wire calculated from the
thickness of Cu deposit assuming complete reaction
between Al and Cu. (a) 0.216 mm (b) 0.232 mm (c) 0.312
mm.
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Table 1. Diameter of Cu-plated Al wire and corresponding
alloy composition

Thickness of coated Estimated alloy composition

Al-Cu wire (wt%)
(a) 0.216 mm Al-35%Cu
(b) 0.232 mm Al-53%Cu
(c) 0312 mm Al-82%Cu
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Fig. 3. Phase Diagram of Al-Cu alloy(11).
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Fig. 4. X-ray diffraction patterns of Al-Cu nano powders.
(a) 0.216 mm (b) 0.232 mm (c) 0.312 mm
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Table 2. Summary of phases of Al-Cu alloy nano powders
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Fig. 5. TEM micrographs of Al-Cu nano powders. (a) 0.216 mm (b) 0.232 mm (c) 0.312 mm
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Fig. 6. Particle size distribution of Al-Cu alloy nano
powders. (a) 0.216 mm (b) 0.232 mm (c) 0.312 mm
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Table 3. Summary of physical properties of Al-Cu alloy
nano powders

Cu O N  Geometric Particle

A1 (WI%) (Wi%) (Wt%) Size,im d, (3)

(@ 0216 mm 35 436 0.8 62.8 (1.50)
(b)0232mm 53 328 006 57.9 (1.64)
(¢)0312mm 82 139 0.3 444 (1.56)
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Fig. 7. Effect of Cu on the oxygen content of Al-Cu alloy
nano powders
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