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Table 1. Machined and real defects in the four CFRP samples. 

Defect Type of 
defect Picture  Defect Type of 

defect Picture 

LC05 

Lateral Cut 
0.5 mm 

length of 
width 

 

 

3PTB 

Broken 
fibres or 

Delamination 
induced by 

3 ptb  

TC05 

Cross Top 
Cut 0.5 mm 

depth of 
thickness 

 

 

LC02 

Lateral Cut 
0.2 mm 

length of 
width) 

 

TH05 

Top Hole 
0.5 mm 
depth of 
thickness 

 

 

LC05 

Lateral Cut 
0.5 mm 

length of 
width 

 

SH2 Side Hole 
2 mm depth 

 

 

BFH 

Broken 
fibres 

induced by 
ball-peen 

hammering 
 

BFH 

Broken 
fibres 

induced by 
ball-peen 

hammering 
 

 

LC025 

Lateral Cut 
0.25 mm 
length of 

width 
 

 

 
Fig. 4. Tested CFRP samples with the location of the defects. 









 
Fig. 8. Field of EC density on the top of the element with the lateral cut defect in three distinct positions. 

 
Fig. 9. Numerical simulated output signal of the parallelogram bridge differential probe of a top cross and lateral cut 

defect scanning. 

Two array versions of Probe #4 were produced and tested to allow the inspection of the four 
CFRP elements simultaneously (Fig. 10). Fig. 10a shows the array version of Probe #4 with 
four individual 45° parallelogram spiral coils for the entire inspection the CFRP rope allowing 
monitoring each CFRP element separately but requiring four simultaneous impedance reading 
channels. Fig. 10b shows an array version that requires only two impedance channels for 
measuring two pairs of merged elements. 





aluminium mark. This demonstrates the superior performance of planar PCB coils and the 
impact different geometries have for the same operation modes. The cut-like defects signal has 
a bigger amplitude than the through-hole defects. 

 
Fig. 11 Output signal of tailored ECT Probes inspecting the Sample 1 at low speed at 8 MHz, except Probe #4 in 

bridge mode at 6 MHz. 

 
Fig. 12 Output signal of ECT Probe #4 inspecting the Sample 1 at 8 MHz at low speed comparing to the Ionic Probe 
at 8 MHz and commercially ECT absolute pencil probe with 3 mm diameter with a fixed air loaded reference coil in 

bridge mode at 6 MHz. 

The most reliable tailored ECT probes were experimentally tested by means of an automated 
high-speed linear guide belt driven (1-4 m/s) responsible for the carbon fibre movement, while 
















