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Ag-Cu Powders Prepared by Electrical Wire Explosion
of Cu-plated Ag Wires
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Abstract Ag-Cu alloy nano powders were fabricated by the electrical explosion of Cu-plated Ag wires. Ag
wires of 0.2 mm diameter was electroplated to final diameter of 0.220 mm and 0.307 mm which correspond to
Ag-27Cu and Ag-68Cu alloy. The explosion product consisted of equilibrium phases of o-Ag and -Cu. The par-
ticle size of Ag-Cu nano powders were 44 nm and 70 nm for 0.220 mm and 0.307 mm wires, respectively. The
Ag-Cu nano powders contained less Cu than average value due to higher sublimation energy compared to that of

Ag. As a result, micron-sized sphetical particles formed from liquid droplets contained higher Cu content.
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Fig. 1. Schematic of continuous electroplating set up.
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Fig. 2. Phase diagram of Ag-Cu binary alloy.
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Table 1. Composition of estimated wire composition and
its explosion product

. Cu (at%)
Specimen
Calculated Measured
0.220 mm 273 289
0.307 mm 67.6 73.4
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Fig. 4. Lattice parameter of explosion product of 0.220 mm
and 0.307 mm Ag-Cu wires. Data from Nakakura'® is also
reproducd.
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Fig. 3. X-ray diffraction patterns of explosion product of 0.220 mm and 0.307 mm Ag-Cu wires.
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Table 2. Composition of a-Ag and B-Cu phases of
exploded Ag-Cu wires btained from composition-lattice
parameter curve shown in Fig. 4

. Cu (at%)
Specimen
o-Ag B-Cu
Phase diagram 14.1 95.1
0.220 mm Ag-Cu 15 97
0.307 mm Ag-Cu 11 93.5
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Fig. 5. TEM micrographs of Ag-Cu nanoparticles. (a) 0.220 mm wire (b) 0.307 mm wire.
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Fig. 6. Geometric particle size distribution of Ag-Cu nano powders. (a) 0.220 mm wire (b) 0.302 mm wire.

Table 3. Composition of reaction product measured by
SEM-EDS and Ag-Cu nanoparticles measured by TEM-
EDS

Cu (at%)
Sample
SEM-EDS TEM-EDS
0.220 mm 28.9 15.0 + 4.6
0.307 mm 73.4 30.8 +9.9
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006 14.8 85.3
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008 3.4 96.6
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010 5.4 94.6
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012 3.8 96.2
013 5.4 94.7
014 71.8 28.2
015 2.7 97.3
016 1.0 99.0
017 5.0 95.1
018 76.0 24.0

Fig. 7. SEM micrograph and composition analysis of Cu-rich Ag-Cu droplets.
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