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The Detection of Defects in Ferromagnetic Materials Using
Magneto—Optical Sensor
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Abstract ¢ A new non-destructive inspection technique has been developed. One characteristic of the technique

is that defects are visualized by laser ray. Magnetic domains and domain walls of a magneto-optical

gensor(MO sensor) are varied by the magnetic flux leaked by defects, and the variations are observed by the

reflected light of the laser ray. The information of defect can remotely be inspected by this technique in a real

time. This paper describes the results estimated on the 2-dimensional surface defects and opposite-side defects

in a ferromagnetic material and the natural surface defect in a clutch disk wheel. The light region of a visible

image and the magnitude of a reflected light increases as the input current of the magnetizer increases. The

natural surface defect,
2-dimensional artificial defects.
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Table 1 Electromagnetic properties of A508 CL III

steel
Magnetic Relative Electric conductivity
property permeability ( m)
Ferromagnetic 750 017% 107
Alitlwidth: 0.3mm)
Depth: 1, 2.5, 5, 10, 15mm
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Fig. 1 The geometry of 2-D crack specimen
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Fig. 2 Schematic diagram of a remote magneto
-optical inspection system
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(a) Depth 2.5mm, 0.64 (b) Depth 2.5mm, 10A
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Fig. 3 Photographs on screen for surface cracks at
the magnetizer input current 0.6 and 1A
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Fig. 4 The optical power for each surface crack at

the various magnetizer input currents
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Fig. 5 Photographs on screen for opposite-side cracks

at the magnetizer input current 0.6 and 1A
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Fig. 6 The optical power for each opposite-side

crack at the wvarious magnetizer input currents
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Fig. 7 Photograph of a clutch disk wheel
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