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Thermal wave imaging of surface and subsurface

defects in a solid sample

Takeshi KoBayAsHI and Nobuya TAKABATAKE

Abstract

Thermal wave imaging of surface and subsurface defects made artificially in a metal is
performed by using gas-microphone and piezoelectric transducer detection techniques. Magni-
tude and phase images are presented. Experimental results of depth profiling for the subsurface
defects agree qualitatively with the O-R theory"",
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Fig.1. Two layer model of a sample with an in-

homogeneous thermal wave characteristic
impedance.
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Fig. 2. Relative magnitudes and relative phases vs. d/u
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(b) Cell 2 (piezoelectric transducer detection)

Fig. 4. Construction of the cells
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Fig.5. Geometry of the sample with subsurface
defects.
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- Fig.6. Thermal wave images of two subsurface defects measured with the gas-microphone and

piezoelectric transducer detection methods.
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Fig.8. Thermal wave images of a surface defect (stainless steel) measured with the gas-microphone
and the piezoelectric transducer detection methods. Modulation frequency is 1040 (Hz).
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Fig.9. Broadening of the thermal wave image
signals at the boundary of copper and
epoxy resin
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