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Optimal Design of Pulsed Eddy Current Probe without Disassembly
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ABSTRACT: By comparing and analyzing the technical principles and design examples of pulsed eddy current probe without
disassembly in foreign countries, and aiming at the parameters of probe in existing literatures, the upper and lower gradient
simulation is carried out, and a targeted optimization design method of probe is proposed. Through theoretical calculation and
numerical simulation, the sensitivity is taken as the optimization index to obtain the optimal diameter and height data of the
transmitting coil. Through numerical simulation and calculation, the optimal line diameter and the optimal number of turns of
the transmitting coil are obtained. The optimal diameter and number of turns of receiving coil were obtained by numerical simu-
lation. Through practical test and orthogonal experiment, the optimal line diameter and turn number of transmitting coil and re-

ceiving coil are obtained. According to the finite element model. The parameters of the pulsed eddy current insulation probe are
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optimized in a certain range. The results show that the optimal design method of the probe based on theoretical calculation and

numerical simulation is feasible for the probe of a particular pulsed eddy current system.

KEY WORDS: pulsed eddy current; sensor probe; optimization design idea; numerical simulation
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Fig.1 Schematic Diagram of Pulsed Eddy Current Probe
without Disassembly Structure
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Fig.2 The Schematic Diagram of Finite Element Model
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Fig.3 The influence of different transmitting coil heights on probe sensitivity: a) the voltage curve of standard specimen;
b) the voltage curve of specimen with a surface thinning of 1mm; c) the slope of 0.08s-0.10s at different transmitting coil heights;
d) the probe sensitivity at different transmitting coil heights
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Fig.4 The influence of different transmitting coil outer diameter on probe sensitivity: a) the voltage curve of standard specimen;
b) the voltage curve of specimen with a surface thinning of 1mm; c¢) the slope of 0.08s-0.10s at different transmitting coil outer
diameters; d) the probe sensitivity at different transmitting coil outer diameters
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Fig.5 The influence of different transmitting coil wire diameter on probe sensitivity: a) the voltage curve of standard specimen;
b) the voltage curve of specimen with a surface thinning of 1mm; c) the slope of 0.08s-0.10s at different transmitting coil
wire diameters; d) the probe sensitivity at different transmitting coil wire diameters
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Fig.6 The influence of different receiving coil outer diameter on probe sensitivity: a) the voltage curve of standard specimen;
b) the voltage curve of specimen with a surface thinning of 1mm; c) the slope of 0.08s-0.10s at different receiving coil
outer diameters; d) the probe sensitivity at different receiving coil outer diameters
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Fig.7 The influence of different receiving wire outer diameter on probe sensitivity: a) the voltage curve of standard specimen;
b) the voltage curve of specimen with a surface thinning of 1mm; c) the slope of 0.08s-0.10s at different receiving coil
wire diameters; d) the probe sensitivity at different receiving coil wire diameters
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Tab.2 Technical parameters comparison of the pulsed eddy current probe before/after optimization
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