Optimisation Frequency Design of Eddy Current Testing
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The main objective of this paper is to present a study on non-destructive testing (NDT) technique. The technique testing is Eddy Current Technique (ECT) where copper (Cu) and
Magnesium Alloy (Mg Alloy) metals in 100mm X 100mm X 1.5mm dimension were chosen as the metal testing. Identical artificial defect then constructed on the metal testing and
were tested to find its optimal frequency. The input frequencies were ranged between 10-120 kHz and a dual sensors were designed and established to gather the output. The
output signals of the voltage of testing from the sensor circuit then compared to analyse the optimal of range frequency for the testing instrument. The result of this research

showed that the nondestructive metal testing instrument of dual sensor by using eddy current method can be used to find different defect for copper (Cu) and Magnesium Alloy
(Mg Alloy). The optimal frequencies for copper and magnesium alloy metal is 60 kHz.
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Fig.1: The block diagram of the experiment. Fig.2: Flowchart of experiment

Eddy current technique is an important electromagnetic non-destructive evaluation
technique that is widely used in many industries for detection of surface cracks and
sub-surface damage in components made of metallic materials. There are some
advantages on using eddy currents for NDT purposes. It quick, simple, and reliable
inspection technique to detect surface and near-surface defects also can be used to
perform several tasks like thickness measurements, corrosion valuation electrical
and magnetic permeability measurements. There is no need for consumables and
the inspection surface preparation is minimal and results are drawn immediately [

Zhou, 2015]. | o N WG ‘
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The result for this experiment in metal testing instrument for imperfection metal by using eddy current method. Sample of copper and magnesium alloy had been
drilled with different of width on the surface. The frequency used was between 20 — 110 kHz and then the output signals were plotted in a graph to compare the
differences of imperfection.
The output testing signal imperfection by using copper metals The output testing signal imperfection by using magnesium alloy metal
The peak shows that 60kHz is the optimum frequency because of the The peak shows that 60kHz is the optimum frequency because of the limitation of
limitation of the output voltage became maxmimum. the output voltage became maxmimum. Eventhough on defect 2.1 cm it shows at
70kHz but all the most obvious peak shows at 60kHz.
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