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Abstract

The copper clad steel wire is used extensively as lead wires of electronic components such as capacitors, diodes and glass seal-
ing lamp because the wire combines the strength and low thermal expansion characteristic of Fe-Ni steel with the conductivity and
corrosion resistance of copper. In order to fabricate the copper clad steel wire, several processes including electro-plating, tube-
cladding extrusion process and dip forming process have been introduced and applied. The electroplating process for the production
of copper clad steel wire shows poor productivity and induces environmental load generation such as electroplating solution. The
dip forming process is suitable to mass production of copper clad steel such as trolley wire. and need expensive manufacturing
facilities. The present paper describes the improvement of the conventional continuous casting process to fabricate copper clad steel
wire, which its core metal is low thermal expansion Fe-Ni alloy and its sheath material is copper. In particular, the formation of
intermetallic compound at interface between core and sheath was investigated in order to introduce optimum continuous casting pro-
cess parameter for fabrication of copper clad steel wire with higher electrical conductivity. The mechanical strength of copper
clad steel wire was also investigated through wiredrawing process with of 95% in total reduction ratio.

Key words: Continuous casting process, Copper clad steel wire, Fe-Ni alloy, Intermetallic compound.
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Fig. 1. Schematic  illustration showing continuous

equipment for copper clad steel wire.
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Fig. 2. Temperature profile within the mold during continuous
casting process. (2) V=50 mm/min (b) V=100 mm/min (c)

V=150 mm/min.
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(a) V=50mm/min (b) V=100mm/min (¢c) V=150mm/min

Fig. 3. Macrostructure of copper clad steel wire in variation of casting speed(V).
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Fig. 4. The change of core diameter in variation of casting speed.

Table 1. WDX analysis result of Fe and Ni in sheath material.  (wt. %)

Fe Ni Fe+Ni

50 mm/min 1.6848 1.3572 3.042
100 mm/min 0.3423 0.2411 0.5834
150 mm/min 0.2941 0.1917 0.4848
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Fig. 5. The influence of casting speed on electrical conductivity of
copper clad steel wire FeNiCu50mm/min100 mm/min150
mm/min,
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Fig. 7. Microhardness measurement result of copper clad steel wire
in variation of casting speed. (a) T=1100°C (b) T=1150°C (c)
T=1200°C.
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Fig. 8. Macrostructure of copper clad steel wire in variation of casting temperature(T).
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