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Detection of the Defect on the Metal Surface Using the Modulated Microwave
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Abstract The defects on the metal surface, such as the ended circular pressed hole, the penetrated circular drilled
hole, and the linear hollow lanes have been investigated by means of the microwave. In this experiment, frequency was
set at 9.2GHz with 3kHz modulation, and the methods of reflection, transmission, fixed carrier frequency, and mod-
demodulated technique have been used for investigating defects. The magnitudes of the microwave signals have been
changed at the ended circular pressed hole and the penetrated circular drilled hole. The defect sizes that were
estimated from the reflected microwave signals had the dimensions enlarged by twice the original size of the penetrated
circular drilled hole and 2.5 times the original size of the ended circular pressed hole. The magnitudes of the reflected
microwave signals from the linear hollow lane have increased with expansion of the width of the notch. In the linear
hollow lane with the depth of 2.4mm, the reflected microwave signals versus the defect widths had a maximum value at
the defect width of 50mm, and in the linear hollow lanes with the depths of 1.2mm and 0.45mm, the reflected

microwave signals versus the defects widths had the maximum values each at the defect depths of 55mm.
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Metal Sample 1

thickness 1.5 mm

depth 1.5 mm

—p

107 mm
diameter 22 mm

length

direction of the scan

Metal Sample 2

thickness 1.2 mm

length 292 mm

diameter 9 mm

v

direction of the scan

Fig. 1 Specification of the samples with ended circular pressed hole and the penetrated circular hole
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linear hollow lane 1

linear hollow lane 2

linear hollow lane 3

crack depth

crack depth

crack depth
2.4 mm

general articles

@ change of the crack width
e crack length

o thickness of the lower side metal

0 -80 mm
150 mm

1.7 mm

Fig. 2 Specification of the samples with ended linear surface crack
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NDT Measurement system

Microwave

Source

reflection wave

input mod.

Demodulator-1 |«
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Voltmeter

Y

Computer

y?
output Demodulator-2 Directional
demod. ¢ 1 A Coupler
Lock-in
ref. Amplifier A Horn Antenna
Digital Sample
Voltmeter

L 4 Wave Guide
Digital L l

transmission wave

Fig. 3 Experimental setup
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Fig. 4 Measured data for the sample with the
ended circular pressed hole
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Fig. 5 Measured data for the sample with the
penetrated circular hole
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Magnitutude of reflection voltage (mV)
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Width of linear crack (mm)

6.1 Measured data for the sample with the
two-dimensional surface crack depth
of 0.45mm
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. 6.2 Measured data for the sample with the
~ two-dimensional surface crack depth
of 1.2mm
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two-dimensional surface crack depth
of 2.4mm
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