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EDDY CURRENTS TESTING PROBE WITH 1 

MAGNETO-RESISTIVE SENSORS AND DIFFERENTIAL 2 

MEASUREMENT 3 
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Abstract - Magneto-resistive (MR) sensors have been applied for Eddy Currents Testing (ECT) usually in the inspection of buried 13 

defects (at low frequency operation) but they can also be used for the detection of surface breaking defects using higher frequencies. 14 

Although the MR sensors bandwidth is high (up to hundreds of MHz), the operating frequency of eddy current probes using these MR 15 

sensors is usually much more limited. The presence of inductive coupling in the sensors interconnections results in an additional 16 

voltage contribution to the measured signal whose frequency is equal to the primary magnetic field and whose amplitude therefore 17 

increases with frequency. Depending on the probe design, this undesired voltage contribution can surpass the sensor response when 18 

the selected operating frequency is moderately high. In this paper, a MR sensors based EC probe designed for the detection and 19 

characterization of surface breaking defects is presented. The probe and the measurement setup were designed to evaluate two 20 

compatible techniques targeting the reduction of the inductive coupling on the measured signals and thus enabling higher frequency 21 

operation. One measurement technique relies on using two sensors in a differential measurement while the other technique employs 22 

heterodyning principles to generate a low frequency component to recover the magnetic field detected by the sensors. The results 23 

using the employed techniques improved by more than 20 dB the signal to noise ratio at which defects can be detected and by around 24 

70 times the relative variation of the measured signal when operating at 100 kHz. An application result in friction stir welding 25 

samples demonstrates the ability to detect crack defects with depth around 400 µm. 26 
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