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The weather resistance and material characterization of ZTO/Ag/ZTO coatings
on polyethylene terephthalate substrates for flexible transparent conductive
applications
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Abstract

Flexible transparent conductive coatings have been employed in many new
optoelectronic devices for energy-related applications. Laminated coatings composed
of oxide/metal/oxide (OMO) layers are promising alternatives to indium tin oxide (ITO).
However, the durability and weather resistance of OMO samples, including the
laminated OMO coatings and polymer substrates, affect the performance of related
optoelectronic devices and components. Therefore, it is crucial to study the degradation
mechanisms of these coatings through weathering to test their optoelectronic and
mechanical performance. In this study, commercial OMO samples consisting of
ZTO/Ag/ZTO coatings on polyethylene terephthalate (PET) substrates were subjected
to indoor accelerated and outdoor aging tests. The effects of environmental stress
factors, such as ultraviolet (UV) radiation, high temperature, and mechanical bending,
on the degradation behavior of OMO samples were comprehensively characterized
using ultraviolet-visible spectroscopy, four-point probe measurements, tensile testing,
and Raman spectroscopy. The OMO coatings demonstrated excellent weather
resistance in the tests, while the PET substrates became brittle under prolonged
weathering conditions. Consequently, the brittleness of the PET substrates
compromised the mechanical flexibility and bendability of the OMO coatings. These
findings provide a deep understanding of the durability and weather resistance of silver-

based OMO flexible transparent conductive materials.

Keywords: Aging, Bending flexibility, Durability, Laminated coatings, Transparent

conductors.
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