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of surface cracks to an impulsive excitation of electromagnetic induction.
Artificial cracks, 20 pm wide and 10 mm long along the axial direction with nine
different depths ranging from 20 pm to 100 pgm by increments of 10 pm, are
machined by laser on two types of steel wire rods (¢#5.5 mm and ¢13 mm) to
investigate the detection capability of the induction infrared thermography
equipment. All artificial cracks are successfully detected from thermal images,
and it is concluded that the active induction thermography is a fast and low-cost
method to inspect the surface micro-cracks of steel wire rods that could not be
detected and visualized by other nondestructive methods.
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Fig. 6 Photo-image of wire rods
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Table 1 Artificial cracks on steel wire rods

Crack depth (pm)
Rod label 5.5 mm rod ¢13 mm rod
A 19 18
B 28 30
C 43 43
D 52 50
E 64 60
F 73 70
G 84 82
H 94 91
I 101 98
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(a) Microscopic image (b) Photo-image

Fig. 8 Artificial crack on specimen “A”
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Fig. 9 Amangement of induction coil and infrared camera
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Upper surface of wire rod Table 2 Thermal image of artificial cracks
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