Development of Methodology to Measure the

Thickness of Pipes using Magnetic Field

Mi Na KimT, Jang Bom Chai*, Il Han Park’ and E Noch Kim'

ABSTRACT

In this research project, development of methodology to measure the thickness of pipes in the wide range using
magnetic field. The magnetic field spreading in the sensor and the plate was modeled in the cases of the various
thicknesses in plate. Based on the analysis, sensors were designed, manufactured and tested to optimize the
specifications of the sensor. The sensor can be used in high temperature through calibration. And the uncertainty of

the sensor was estimated.

Key Words : Degradation(7+5), Magnetic field("}LHE] ¥ =), Monitoring(7Z+ A1), Pipe(¥] )

fol

7|&sMY
v = Voltage

1 = Current

R = Resistance of coil
L(i)= Inductance

A = Flux linkage
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Fig. 1(a) Nonlinear correlation of current and magnetic
flux
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Fig. 1(b) Current and Voltage curves in time domain
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Fig. 2 The development of basic structure of magnetic
sensor

Magnetic
sensor

o— Plate

Fig. 3 Experimentation system of outline drawings
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Fig. 4(a) Material of sensor (S60)

Fig. 4(b) Material of pipe (S25C)
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Fig. 5 Comparison of B-H curve S60 vs S25C
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Fig. 6 Magnetic sensor
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Table 1 Specifications of the magnetic sensor

Label Value Label Value
Maximum Voltage 10 V| Thickness(W)| 20mm
Winding resistance 2.06 Q length(Ls) 40mm

Winding number 500 turn height(H) 50mm
Material of coil S60 width(D) 80mm
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Fig. 7 Input voltage, under various thicknesses
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Fig. 8 Measured current, under various thicknesses
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Fig. 9 Increase rate of flux, under various thicknesses
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Fig. 10 Flux, under various thicknesses
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Fg. 11(a) Measured current, under various temperatures
(before calibration)
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Fg. 11(b) Measured current, under various temperatures
(after calibration)
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Fig. 12 Flux at maximum increase rate of flux, under
various temperatures
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