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Absfract Recently, the electromagnetic techniques of the eddy current testing(ECT), alternating current field testing,
magnetic flux leakage testing and remote field testing have been used as a nondestructive evaluation method based
on the electromagnetic induction. The eddy current testing is now widely accepted as a NDE method for the heat
exchanger tube in the electric power industry, chemical, shipbuilding, and military. The ECT system mainly consists
of the synthesizer module, analog module, analog-to-digital converter, power supplier, and data acquisition and
analysis program. In this study, the synthesizer module and the analog module which are essential to the ECT
system were primarily developed. The developed ECT system is basically a multifrequency type which is able to
inject the maximum four frequencies based on the frequency and time domain multiplexing method. Conclusively,
we confirmed that the EC signal was processed appropriately in each circuit modules, and the Lissajous EC signal
was displayed in the impedance plane.

Keywords: Eddy Current Testing, Multichannel, Frequency Domain Multiplexing, Time Domain Multiplexing, Multifrequency
Instrument
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Fig. 2 Functional block diagram of an eddy current
instrument
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Fig. 3 Sine/cosine wave generation circuit design
of the developed ECT device
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Fig. 4 Modulation circuit design of the developed

ECT device: f{a) Modulation and probe
connection  circuit  design  for  signal
modulation, (b} Probe connection  circuit

design for signal modulation
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Fig. 5 Demodulation circuit design of the developed
ECT device
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Fig. 9 DDS output and reference signals: (@) DDS
output signal(100kHz cosine wave), (b)
DDS output signal(t00 kHz sine wave), (c)
DDS F1 sine reference signal
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Fig. 11 Differential and absolute signals at coil input:

{(a) Differential input signal, (b) Absolute
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Fig. 12 DC signals for balancing of Lissajous signal
components: (a) DC signal for balancing of
Lissajous X axis, (b) DC signal for balancing
of Lissajous Y axis

Fig. 10 Summing signals at DAC output: (a) F1+F2
sum sine signal, (b) F3+F4 sine sum signal,

(¢) F1+F2+F3+F4 sum sine signal
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