<fp=2s g5 s A 282 A58 A3E pp65~69 20113 6%

CI=3Y N F MA MANZE 2 EMEN
The Design & Manufacture of Multi-coil Eddy Current
Sensor and Characteristic Analysis

(o}

Oloial . AT - BT

Y. S. Ahn, D. S. Gil and S. G. Park
(59 :2011d 012 109, £4Y @ 2011d 032 22¢, A=A : 2011 4€ 07Y)

Key Words : Multi-coil Eddy Current Sensor(ChaZ Y <+ F AlA]), Signal Characteristic(2! £53), Standard
Penetration Depth(EF FFZ9]), Resolution(£3l%5), Gas Turbine Rotor(7F2ERHl ZH),
Magnetic Particle Inspection(AHE %847 A}, Magnetic Material(X-d 1))

Abstract : This paper introduces the multi-coil eddy current sensor and its characteristic in magnetic material gas
turbine rotor. In the past, magnetic particle inspection method was used for qualitative defect evaluation in
magnetic material gas turbine rotor. And the ultrasonic inspection method was used for quantitative defect
evaluation. Nowadays, eddy current method is used in magnetic gas turbine rotor inspection due to advanced
sensor design technology. We developed multi-coil eddy current sensor for the rotor dovetail inspection. At first,
rotor stress is analyzed for the determination of sensor position and number. The sensor coils are designed to
cover the stress concentration area of rotor dovetail. We select optimum frequency according to material standard
penetration data and experiment results. The rotor mock-up and artificial defects were made for the signal
detection and resolution analysis of multi-coil eddy current sensor. The results show that signal detection and
resolution capabilities are enhanced in comparison to the commercialized sensor enough for the gas turbine rotor
inspection. So, this developed multi-coil eddy current sensor substituted for commercialized one and it applied in
real gas turbine rotor inspection.
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Fig. 2 Eddy current basic theory
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V r . voltage element of resistance
V L : voltage element of reactance
X L : resistance element of impedance
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Fig. 3 Penetration depth
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Fig. 4 Rotor stress analysis result
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Fig. 5 Multi-coil eddy current sensor
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