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A Study on the Measurement of Foreign Material in Dissimilar Metal
Contact Using Pulse Laser and Confocal Fabry-Perot Interferometer
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Abstract A laser ultrasonic inspection system is a non-contact inspection device which generates and measures
ultrasonics by using laser beam. A laser ultrasonic inspection system provides a high measurement resolution
because the ultrasonic signal generated by a pulse laser beam has a wide-band spectrum and the ultrasonic signal
is measured from a small focused spot of a measuring laser beam. In this study, galvanic corrosion phenomenon
was measured by non-destructive and non-contact method using the laser. The case of mixed foreign material on
the part of corrosion was assumed and laser ultrasonic experiment was conducted. Ultrasonic was generated by
pulse laser from the back side of the specimen and ultrasonic signal was acquired from the same location of the
front side using continuous wave laser and Confocal Fabry-Perot Interferometer(CFPI). The characteristic of the
ultrasonic signal of exist foreign material part was analyzed and the location and size of foreign material was
measured.
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Fig. 3 Configuration of the laser ultrasonic system

Table 1 Mechanical property of tungsten and

aluminum
E v
(modulus of Y (poisson's
L (yield stress) .
elasticity) [MPa] ratio)
[GPa]
Tungsten 69~79 35~550 0.31~0.34
Aluminum 350~400 550~690 0.27
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(b) Ultrasonic signal at foreign material area

Fig. 4 Comparison of the received ultrasonic signals
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Fig. 5 Comparison of frequency spectrum
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Fig. 7 2D imaging of foreign material area
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