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Abstract: For the improvement of energy efficiency of electric vehicles, the metal-coating heated glass as a windshield
has been widely adopted. However, it has been known that the visibility of polyvinyl butyral (PVB) film, a polymeric
interlayer material for laminated glass, drastically deteriorates because of the yellowing effect after reliability test. In this
work, using high power UV-LED with central wavelength of 365 nm, the accelerated testing of photochemical degra-
dation of PVB in a heated glass was demonstrated. After UV-irradiation for 72 h, the yellowness index of PVB increased
to 12.5 and 13.6 at surface temperature of 55 C and 68 C, respectively. According to FTIR and thermogravimetric anal-
ysis, the chemical structure of PVB was altered via crosslinking reaction by the absorbed UV-radiation.
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Figure 1. (a) The heated windshield for electric vehicles (left) and
a schematic structure of the laminated heated glass consisting of a
metal-coating layer and a poly(vinylbutyral) film (right); (b) The
de-frost on the windshield after an electrical power is applied to the
heated glass; (c) The molecular structure of Poly(vinylbutyral).
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Figure 2. (a) The photograph (left) and the cross-sectional image
(right) of the tested heated glass from the conventional EV; (b)
Experimental setup for the photochemical degradation test using the
UV LED module; (c) Optical transmittance of the heated glass
depending on the irradiation time using UVA LEDs; (d) the change
of electrical sheet resistance and the calculated yellowness index.
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Figure 3. (a) The photograph of the heated glass (left) and the
experimental setup (right) for heating test under UV irradiation; (b)
the captured image of the surface temperature distribution using IR
CCD camera; (c) optical transmittance of the heated glass depend-
ing on heating temperature under UV irradiation; (d) the change of
surface temperature and the calculated yellowness index.
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Figure 4. (a) Optical absorption spectrum of PVB solution in THF
(0.05 g/ml) and the light-emitting spectrum of the used UVA LED;
(b) FTIR spectrum of pristine PVB film and UV-irradiated PVB
films with different heating temperatures.
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Figure 5. (a) TGA curves; (b) DSC patterns of the pristine PVB film
and UV-irradiated PVB films with different heating temperatures.
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