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The Development of Diagnostic Sensor for Inner Deterioration

of Covered Electric Wire
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Abstract: In this research, it have developed a sensor that could diagnose inner deterioration of covered
wires. With this sensor it observed results from simulation, and the attribute required for realization. For

simulation it have used FLUX, it have considered all of geometric and electromagnetic information from
coil and base metal that influences eddy current sensor's property in order to predict the final result. It
assumed there is no mutual inductance in the coil with N number of turns, because equivalent current
flows in coil that is continuously connected in eddy current sensor. It assumed circular coil loop draws a

circle, always have self inductance, and they

are connected in series and overlapped according number of

turns (N) in coil, and bobbin configuration. Actual sensor was produced with consideration of inductance

and number of tums (N). In conclusion,

it were able 1o test the dependency through results from

simulation, actual measurement, and modeling of simulation. It is considered that attributes of respective

base metal and structure can be predicted by simulating in advance.
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Fig. 1. Modeling of shape.
Table 1. Modeling condition.
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Fig. 2. Coil structure.
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Fig. 3. Mesh structure.
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Fig. 4. Flux density of s-1 model.
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Fig. 5. Magnetic potential of s-1 model.

27 5% s-1Rde A4S e Zlojth B
dg Fz7t A Hejnr SANAE dFHE &
saby], AZolA -35485E-6 Wb/me| #$§1& tieh]
sl



AN AR B o8l =), 27 A4E pp. 244-249, 201440 49: 7] ]

3.2 IHRO ME AFRMM SY

Aol JA7PAFE 03, 04, 05 0.7[A]Z H3A 7]
M 7k mde] mA Ewlat 2A djlA 2kEEs wst
& Ao, 19 62 AlEHA AEHAAE et
iz et A& A= 100712 AAste] et

Fig. 6. Measurement location,
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Fig. 7. Flux density at surface by the current.
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Fig. 8. Flux density at depth by the current.
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Fig. 9. Flux density at surface by turn number,
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Fig. 10. Flux density at surface by turn number.
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Fig. 11. Measurement location by distance.
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Fig. 12. Flux density at inner by distance.
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Fig. 13. Flux density according to no-void and void.
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