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Three-dimensional Observation of Automotive Coating Film
by Synchrotron Radiation X-ray Ptychography
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Abstract

To predict the degradation of coating film function and structure, white paint films of commercial
automobiles were heat-treated, and changes in the microstructure of the middle coating layer were
observed by synchrotron radiation X-ray ptychography and scanning electron microscopy (SEM).
SEM observation showed no evidence of voids or cracks in the resin phase after heating. Ptychog-
raphic observation of the middle coating layer showed a three-dimensional image with a high spatial
resolution of several tens of nanometers. Furthermore, a slight change in the phase contrast of the
resin phase was observed before and after heating. Synchrotron radiation X-ray ptychography is ex-
pected to be used to evaluate the distribution and orientation of pigments in coating films and to ana-
lyze degradation phenomena, since it can achieve both an observation area of several micrometers and
high spatial resolution.
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