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Fig.1 Schematic diagram of electrolysis instrument
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Fig. 2 Effect of electrolyte temperature on corrosion quantity Fig. 3 Effect of mass fraction of electrolyte on corrosion quantity
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Fig. 4 Effect of wire-coiling velocity on corrosion quantity Fig. 5 Effect of electrolytic voltage on corrosion quantity
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Fig. 6 SEM picture of ultra-fine tungsten wires Fig. 7 SEM picture of raw tungsten wires
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Table 1 Relation of tungsten wire diameter and tensile strength
diameter/pm 3.50 4. 00 4.21 4.36 4.76 4.93 5.03 5.23

tensile strength/g 2.32 2.83 3.27 3.5 4.76 4. 83 5.21 6.12
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Fabrication and characterization of ultra-fine tungsten wire

LIU De-bin, QIU Long-hui, FU Zhi-bing
(Research Center of Laser Fusion, CAEP, P.O. Box 919-987, Mianyang 621900, China)

Abstract:  An electrolysis corrosion method was used in producing ultra-fine tungsten wires with diameters less than 7 pm.
The main factors that influence the tangsten wire were investigated. including the temperatures, KOH mass fraction of the elec-
trolytic solution, electrolytic potentials and coiling velocity on the tungsten wires. The results show that the electrolytic potential
and coiling velocity are the most important factors. The morphologies, roughness and strengths of the as-produced ultra-fine wires
were characterized by Scanning Electronic Microscopy (SEM), Atomic Force Microscopy (AFM) and Tension/Compression Test-
er. Compared with the initial wires, the as-fabricated ultra-fine tungsten wires, 3.5 pm in diameter, with a surface extraction
roughness of 2. 42 nm and a tensile strength of 2. 32 g, have smoother surfaces and lower strengths. And the developed techniques
have been successfully used to produce ultra-fine wires with a diameter down to 3.0 pm. Furthermore, the as-produced tungsten
wires meet the requirement of Z-pinch wire array loads for physical experiments.
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