EBARFEZMERE VYRS b

HOSEI UNIVERSITY REPOSITORY

PDF issue: 2024-11-10

SRTECT (o & 8 DR RO —TTH

4=, P& / SAITO, Yoshifuru / HOSOHARA, Takafumi / 7§
Bk, Jkh

(HhRZ / Publisher)

EHMKZERA T 1 THEHRR Y —

(M54 / Journal or Publication Title)
EHKFERAT 1 THERAR LY Y —HERE

(% / Volume)
23

(BB ~_R—< / Start Page)
45

(]8T ~_R—< / End Page)
48

(RITHE / Year)
2010-06-01

(URL)
https://doi.org/10.15002/00006889



EBRFIERA T  THEWTE® & —F528HE  Tol23 2010 4 45

http://hdl.handle.net/10114/6040

FiRE ECT £ YIS L D ERPRIBO—AIRILIE

A Method of Defect Visualization in the Metallic Materials

by Resonance Type ECT Sensor
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Takafumi Hosohara, Yoshifuru Saito
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ECT (eddy current testing) is extensively used to inspect such as elevator, escalator, and airplane, nuclear
electric and power plant without any destruction. This paper proposes a method of resonance type ECT
sensor system which makes it possible to detect the defect of metallic plate. Operating principle of this
system is based on the essential nature of parallel resonant electrical circuit. When the primary coil is
working as a sensing part and the secondary coil, i.e. a target metallic material, is magnetically coupled with
the primary coil, the primary resonance frequency and impedance of the ECT sensor system greatly depend
on the secondary impedance change caused by a defect such as cracks.

By means of a simple eddy current property, we have tried to visualize the capacitance arisen in cracks of
which the traditional ECT sensor system neglects this capacitance effect. Even though more precise
experimentally proof is necessarily, we have succeeded in visualizing a crack effect in the target thin

metallic materials.
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Fig.1 Tested Coil and Measurements.
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Fig.2 Tested Results.
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Table 1 Various constants of a tested
sensor coil.
B 500[[=1]
HME 10[mm]
RS 5[mm]
kS 10[mm]
B 0.2[mm]

5mm

Fig.3 Tested target copper sheet
with rectangular defect.
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Fig.4 Visualized defect of resonance type ECT.
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Fig.5 Frequency characteristic of phase.
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Table 2 Various constants of a tested

sensor coil.
B 200[[=1]
SR 45[mm]
N 35[mm]
7S 10[mm]
B 0.4[mm]

Fig.6 Schematic diagram of experiment.
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Fig.7 Position versus frequency taking
maximum phase lag.
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