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Highy functional monitoring of paintg film using terahertz pulse light
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Abstract: Painting of industrial products (for example, car body) is an important factor of quality control

for rust prevention, water proofing and color effect of a substrate. In this study, we propose a new method

for monitoring of thickness and dry-state of the painting film based on combined use of teraherz tomogra-

phy and time-domain spectroscopy. The resulting precision of the thickness measurement is 4 pum. Fur-

thermore, we demonstrate the thickness measurement of the multilayer painting, which is impossible in the

conventional methods. We observe obvious difference in absorption spectra of a wet and dried painting

films, which is effective to monitor dry-state of the painting. This method is useful for in-process monitor-

ing and control of the painting film.
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Fig. 1. Principle of painting film monitoring using THz pulse

light.
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Fig. 2. Experimental setup. M: mirror, BS: beam splitter,
CR: corner reflector, P: polarizer, PC antenna: photoconduc-
tive antenna, OAP-M: off-axis paraboloidal mirror, EO:
electro-optic crystal, A/4: a quarter waveplate, RP: Rochon
polatizer.
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Fig. 3. (a) temporal waveform and (b) amplitude spectrum of

THz electric field.
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Fig. 4. Absorption spectrum of water vapor.
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Fig. 5. Spot diameter of (a) time-resolved imaging and (b)
time-domain spectroscopic imaging.
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Fig. 9. Absorption spectra of wet and dried painting films.
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