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Fig. 1. Block diagram of the differential type eddy current probe.
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Table I. Chemical composition of the Inconel600 alloy.

G N - A - Lo - GRS

Element Cu Mn Si C Fe Cr Ni P S

Inconel

600 165 7455 - -

0.05 032 031 0.009 8.15

-293 -

Table II. Dimensions of artificial defects of the reference specimen.

Length (mm) Width (mm) Depth (mm)
Al 4 0.2 0.4
A2 4 0.2 0.3
A3 4 0.1 0.2
A4 4 0.1 0.1
B1 2 0.2 0.4
B2 2 0.2 0.3
B3 2 0.1 02
B4 2 0.1 0.1
C1 0.5 ¢ - 0.4
C2 0.5 ¢ - 03
C3 0.5 ¢ - 0.2
c4 05 ¢ - 0.1
DI 025 ¢ - 04
D2 025 ¢ - 03
D3 0.25 ¢ - 0.2
D4 0.25 ¢ - 0.1
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Fig. 2. Differential type of eddy current probe; (a) schematic diagram,
(b) photograph.
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Fig. 3. Block diagram of the measuring system.
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Fig. 4. Photograph of the constructed measuring system.
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Table III. Skin depth of the SUS304 material.

FI (f) 8 (skin depth)
1 kHz 1.5 mm
2kHz 1.05 mm
5 kHz 0.7 mm

10 kHz 0.47 mm
20 kHz 0.43 mm
50 kHz 0.21 mm
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Fig. 5. Output voltage of A-type defect at (a) 5 kHz, (b) 10 kHz, (c) 20 kHz, (d) 50 kHz.
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Fig. 6. Output voltage depending on the lift-off.
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Fig. 7. Output voltage for the different artificial defect of (a) A-type, (b) B-type, (c) C-type, (d) D-type.
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Development of Differential Type Eddy Current Probe for NDT Evaluation
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Steam generator of a nuclear power plant has important rolls for the heat transfer and the isolation of radioactive materials. So
bursting of the steam generator tube is directly related to the accident of nuclear power plants. Inconel600 has been used for the steam
generator tube material. The material shows non-magnetic and metallic properties, eddy current NDT method has been employed for
defects detection. In this work, a differential type of eddy current probe was developed to improve resolution of defect detection. To
verify propeities of the developed differential type eddy current probe, we have made reference material with SUS304 which has
similar magnetic and electrical properties of Inconel600. Using the developed differential type eddy current probe, we can detect
defect size of 0.25 mm in diameter and 0.2 mm in depth (volume of 1x1073 mm?) with the reference material.

Key words : NDT, ECT, nuclear power plant, steam generator, Inconel600, heat pipe



