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INTRODUCTION

A fundamental understanding of degradation mechanism of photovoltaics (PV)
materials under simultaneous multiple stresses (temperature, moisture, UV radiation)
is important to the development of reliable accelerated laboratory test methods that
correlate to field performance.

In this study, the laboratory accelerated tests of several PV polymers, such as
ethylene vinyl acetate (EVA), poly (methyl methacrylate) (PMMA), and ionomers were
conducted on the well-controlled NIST SPHERE environmental chamber. A factorial
experiment was designed to evaluate the effects of temperature, relative humidity, and
spectral ultraviolet (UV) irradiance, either applied individually or in combination on the
main degradation mechanisms of these materials. The outdoor exposure was carried
out in Gaithersburg, MD. Multiscale chemical, optical, mechanical and morphological
measurements were performed to follow changes during accelerated and outdoor
exposures. The degradation mechanism and failure mode of PV materials and
components were studied.
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SUMMARY = UV has strong effect on PMMA degradation, but humidity does not.

» UV radiation was the most important factor for degradation of all studied materials. A RH/UV synergistic effect was observed for EVA, but not for PMMA and PV ionomer.

» A higher UV intensity led to a higher degradation rate, but there was no change in degradation mechanism for PMMA exposed to T/RH/UV with different UV intensities.






