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The Enhanced Off-Diagonal Magneto-Impedance Effect in Cu/Nig Fe,, Core-Shell
Composite Wires Fabricated by Electrodeposition under Torsional Strain
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The magneto-impedance effect (MI effect) has been investigated in metal core/soft magnetic shell composite wires fabricated by
electrodeposition of NigyFe,y on Cu wire (diameter 190 um). The diagonal impedances Z_. and Zgy in cylindrical coordinate showed
strong MI effect for the magnetic field applied along z-axis, while the off-diagonal impedance Z, showed very weak MI effect. We
have tried to develop the Cu core/NigoFe,, shell composite wire having strong MI effect in off-diagonal impedance by electrodeposion
under torsional strain. The core/shell composite wire electrodeposited under torsional angles above 270° showed significantly
enhanced MI effect in the off-diagonal impedance. The maximum MI effect was observed in the composite wire electrodeposited
under torsional angle of 360°. The developed method to enhance off-diagonal MI effect is expected to increase the applicability of the

core/shell composite wire to magnetic sensor material.
Keywords : magneto-impedance effect, impedance tensor, metal core/soft magnetic shell composite wire, electrodeposition
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Fig. 1. (Color online) Electrode configuration to measure impedance
tensor of metal core/magnetic shell composite wire.
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