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Development of Magnetoimpedance Sensor Utilizing Soft Magnetic
Amorphous Ribbon with Exchange Coupling and Application to
Nondestructive Testing
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Abstract Recently, portable magnetic sensors with high sensitivity are strongly required for various applications
such as biosensor, nondestructive testing and directional sensor. A novel magnetic sensor system was developed by
utilizing giant magnetoimpedance(MI) effect of soft magnetic ribbons. The sensor system consists of sensing head
of CoeFesSiisBis ribbon having asymmetric MI characteristics through exchange coupling produced by
field-annealing in open air and circuit for signal processing. The sensor system showed almost linear characteristics
in dynamic range of -1 Oe ~ 1 Oe and sensitivity of 10.5 V/Oe. The sensor was applicable to nondestructive
testing system to detect defects in wire ropes.
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Fig. 1 Magnetoimpedance effect of soft magnetic
ribbons
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Fig. 2 Geometry of domain structure in the model
for magnetoimpedance of soft magnetic
ribbons
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Fig. 3 Transverse susceptibility —versus external
magnetic field calculated for 6, =70° with

model of Fig. 2. Here A, and yx, are

normalized to anisotropy field
H,=2K/pyM, and M,/M,, respectively.
See Ref. [6] for detail calculations
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Fig. 4 Block diagram of MI sensor circuit
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Fig. 7 Detection signals for artificial defects in

wire rope with Ml sensor system
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