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The Effect of Cold Working and Heat Treatment on the Magnetic Properties

of in-situ Formed Cu-Fe Composites
S.J. Shur and H. S, Park
Department of Metallurgical Engineering, Sung Kyun Kwan University, Suwon 440-746

ABSTRACT

The Cu-Fe permanent magnet were prepared in situ process, which has economic and
mass productive merits in producing multifilamentary composites. The purpose of this
research was to study the effect of reduction ratio and heat treatment on magnetic property.
As the reduction ratio of Cu-Fe wire increased, the filament structure became finer and
interfilament distances decreased and the morphology of filament cross section became ribbon
shape. As Fe content increased significantly, The coercivity and squareness of Cu-55wt%Fe
composite increased as a reduction ratio became higher, whereas they increased to maximum
values at 0.09mm ¢ for Cu-30 wt%Fe, and 0.066 mm ¢ for Cu-45wt%Fe respectively, and
decreased for further reduction, The magnetic properties of Cu-Fe composites can be more
enhanced by intermediate heat treatment., The best magnetic properties were cbtained from
Cu-55 wt%Fe composite deformed to 0.054 mm ¢ and annealed.
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Table 1. Chemical composition of alloy.

Elements . .
Fe Si Pb Zn Ni Cr Mn Cu
Alloy

Cu-10%Fe 10.23 | 0.0061 | 0.0100 | 0.0055 | 0.0017 tr. 0.0037 bal .
Cu-20%Fe 20.27 1 0.0080 | 0.0095 | 0.0073 | 0.0018 tr. 0.0029 bal,
Cu-30%Fe 30.36 | 0.093 0.0195 | 0.0061 | 0.0021 tr. 0.0035 bal,
Cu-45%Fe 44.80 | 0.039 0.0105 | 0.0056 | 0.0015 tr. 0.0030 bal
Cu-55%Fe 54.92 | 0.015 0.0092 | 0.0068 | 0.0019 tr. 0.0027 bal .
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Photo 1. Microsirirtes of Cu-Fe after heat treatment at 850°C for 12 days.
(Cu: light arcas, Fe . dark areas)

Anncaled (0.24mmg@)

Annealed (0.12mm@)

Without intermeiate
annealed (0.12mmg)

Photo. 2. Longitudinal sections of Cu-55wt%Fe composite after cold drawing.
(Cu: dark areas, Fe: light areas)
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Photo.3. Transverse section of Cu-20wt% Fe
composite drawn to (.24 mm ¢ .
(Cu: dark areas, Fe: light areas)
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Fig.1. Schematic diagram of the four slip direction
in a bcc material with a <110> preferred
orientation.
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Fig.2, Micro vickers hardness of in situ Cu-Fe
composites as a function of Fe content,
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Fig 3. Intrinsic coercivity and remanence to satura-
tion ratio in situ Cu-30 wt%Fe wire compos-
ites as a function of 7 =In(Ay/A)
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Fig 4. Intrinsic coercivity and remanence to satura-
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Fig.7. Hysteresis loops of optimally annealed Cu-30
wt%Fe 0.09mm ¢, Cu-45wt%Fe 0.066 mm
¢ and Cu-55 wt%Fe 0.054 mm ¢ wire.
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