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A Study on the Nano Alloy Powders Synthesized by Simultaneous Pulsed Wire
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Abstact Pulsed wire evaporation (PWE) method is known as the promising production-technique for nano
powders. In this study, we developed and modified the previous single wire explosion equipment to the simul-
taneous two-wire explosion one for the fabrication of alloy or mixture of nano metallic powder. First of all, both
the theoretical and empirical background of pulsed wire explosion of single wire were summarized, and compared
with our experimental results for Cu and Al single wire explosion. After then, the simultaneous wire evaporation
equipment was designed, constructed, and tested. The current and voltage behavior were well matched between
the calculated ones from the circuit equations, and the experimental results from simultaneous explosion of Cu and
Al wire.
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Fig. 1. Typical dependences of resistivity during an elec-
tric explosion on the specific input energy at different cur-
rent densities (j,<j,</;). a,, a,, a, indicate the position of
explosion start point.
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Table 1. Relative explosion constant of various metals to that of Cu.

Metal Cu Ag Al Ni Fe w Au
h h
“{V——b/({v—_—;) 1 1.26 0.97 0.47 0.47 0.34 0.87

s Jcu
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Fig. 2. Circuit diagram for the examination of variation of
resistance during PWE process.
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Table 2. Setting values of explosion circuit for the
measurement of resistance change of Cu wire.

Wire diameter (mm) 0.2~0.05
Wire length (mm) 22~400
Capacitor (UF) 0.116~25
Circuit Inductance (UH) 0.6~20.5
Circuit period (usec) 3.3~125
Charging voltage (kV) 4~30
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Table 3. The values of p, b, w, for wire explosion of ALY,

i w, Jmm?®| p, -10°, Q- mm/| b;10°, Q-mm*/J
0 0 2.846 3.955

1 1.811 10.007 10.88

2 2.924 22.12 2.138

4 (ZZAH) | 150
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Fig. 3. Oscillograms of wire explosion at v=10 and £ = 2.2.
(1 and 2 are current curves, 3 and 4 are voltage curves,
wire diameter of 1 and 3 are 0.2 mm, and 2 and 4 are
0.05 mm).
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Fig. 4. Resistivity vs. specific input energy (1 = 0.2x10°A%
m’, 2 = 0.7x10°AYm>, 3 = 5x10°AY/m°).
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Fig. 5. Dependence of the expansion speed on the input
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curves for explosion of Al wire. Conditions are as follows;
d=045mm, /=97mm, C=3.1pF, L=0432puH. (1)
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