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A Study on Cu-Fe Muiltifilamentary Composites Produced by in situ Process

S.J. Shur and H.S, Park

Dept. of Metall, Eng. Sung Kyun Kwan Univ,

ABSTRACT

Among the many maunfactured processes of producing multifilamentary composites, in situ process is
widely used owing to its simplicity and easyness of mass production. In this study, the mechanical and
electromagnetic properties of Cu-Fe composite materials was investigated. The tensile strength of the Cu-Fe
wires increased as the Fe content and reduction ratio were increased. The Cu-30 wt%Fe composites had the
best properties in terms of figure merits compared to the other Cu-Fe composites made in this study or the
commercially manufactured 6/1 ACSR cables of Cu cable, The coercivity was decreased by increasing Fe

content, but the squareness was increased greatly. As increasing reduction ratio, the coercivity and

squareness increased up to the maximum points, and then decreased. For example, the maximum values
were obtained at 0.09mm¢ for Cu-30 wt%Fe composites and at (.066 mm¢ for Cu-45 wt%Fe composites.
The magnetic property of Cu-Fe wires produced by precipitation treatment was higher than that of Cu-Fe

wires produced by thermomechanical treatment. the

By annealing Cu-Fe wires after drawing process,
coercivity, remanence and squareness were improved.
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Table 1, Chemical Composition of Alloy.

Elements
Alloy

Fe | Si Pb | Zn | Ni [Crf Mn |Cu

Cu-10 wt%Fe (10.23]0.0061|0.0100(0.0055/0.6017|tr. 0.0037|bal.
Cu-20 wt%Fe [20.27(0.0080/0.0095|0.0073{0.0018|tr. |0.0029(bal.
Cu-30 wt%Fe [30.36(0.0930/0.01050.0061{0.0021|tr. |0.0035|bal.
Cu-45wt%Fe [44.80(0.0390{0.0105]0.0056{0.0015(tr. |0.0030bal.
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Cu-10 wt%Fe Cu-20 wi%Fe

Cu-30 wt%Fe Cu-45 wt%Fe
Photo. 1. Microstructures of Cu-Fe after heat treatment at 1000°C for 24 hrs.
(Cu : light areas, Fe . areas)

Cu-10 wt%Fe

Cu-20 wt%Fe

Cu-30 wt%Fe Cu-45 wt%Fe
Photo 2. Longitudinal sections of Cu-Fe composites after cold drawing,
(Cu : dark areas, Fe :light areas)



12/in situ kol 21§t Cu—Fe F ZMMEK AOMEIM S B3 B

Photo. 3. Tranverse sections of Cu-20wt%Fe
composites drawn to (.24 mmg .
(Cu ; light areas, Fe :dark areas)
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Fig.1. Micro Vickers hardness of in situ Cu-Fe
composites as a function of Fe content.
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Fig.2. Ultimate tensile strength of in situ Cu-Fe
composites as a function of Fe content,
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Fig.3. Micro Vickers hardness of in situ Cu-Fe
composites as a function of Fe content.
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Table 2. Properties of Various Cu-Fe Composites for Use
in Transmition Wire Cables,

U.T.S | Resistivity | Density Figure Merit
Material
(g/m) | (u0-n) | (g/e) |k/me (0 om - g/cw)
Cu-10 wt%Fe)| 52.63 2.87 8.80 1.95
Cu-20 wt%Fe | 93.08 3.20 8.67 3.29
Cu-30 wt%Fe | 113.60 3.54 8.59 3.74
Cu-45wt%Fe | 142.53 4.61 8.44 3.66
Cu cable 39.40 1.84 8.96 2.39
6/1 ACSR 32.3% 2.93 3.42 3.22
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Fig 4. Intrinsic coercivity and remanence to satura-
tion ratio of in situ Cu-30 wt%Fe wire
composites as a function of 7=In(A,/A),
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Fig 9. Intrinsic coercivity of in situ Cu-Fe wire
composites as a function of p=In(Ao/A).
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