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Three Phase Magnetic Sensor and Its Application to Nondestructive Testing
Yohei Satoh, Seiji Hayano and Yoshifuru Saito (Graduate School of Hosei University)

Abstract

This paper proposes a three phase magnetic sensing system which makes it possible to detect the defect,
bending and deflection of metallic plate. Operating principle of this system is based on the essential nature of three
phase transformer circuit. When balanced three phase currents are fed into the primary coils which work as the
sensing part, zero phase voltage is detected if the target, i.e. Secondary circuits have defects. Zero phase voltage is
not detected if the target has no defects. Distribution of these zero phase voltages visualize the defect, bending and
deflection of the metallic materials.

3
(3 Phase Circuit, Magnetic Sensor, NDT)

1.

@ @



Vin =0
Vn
J@V — &
A
1k
L
Vn 7 %
M oo
r[
1 3
Fig.1. Operating principle of the three phase
magnetic sensor system 5
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Table 1. Various constants of tested sensor coil
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(a) Target Silicon Steel (b) Zero Lift off

10

19cm

(¢c) 5mm Lift off (d) 10mm Lift off
3

Fig.3. Visualized defect of a silicon steel plate
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15 Fig.4. Schematic diagram for the deflection sensing
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Fig.6. Schematic diagram for the hollow sensing
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Fig.8 Visualized hollow parts in the target material
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Fig.9. Schematic diagram of experimental setup for
fundamental sensor characteristics.
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Fig.10. Experimental result of sensor response
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