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The most convenient material for display covers in automobiles is polycarbonate (PC)

because of the high breaking strength, the temperature stability up to 120°C and the

resistance to many chemicals. In most cases, anti-reflection coatings on

polycarbonate do not fulfill the harsh requirements of the automotive industry. In

particular, challenging environmental conditions such as temperature shock cycles

lead to cracks and delamination of such a coating from the polymer. Therefore,

sub-wavelength nanostructures that can provide an anti-reflection effect could be an

alternative. The self-organized formation of stochastically arranged anti-reflective

structures by plasma etching has already been described in many papers from our

group. This nanostructuring process, called ARplas

®

,

 

has been successfully applied

on many different polymers, but not on polycarbonate until now.

This paper shows results from experiments using this plasma structuring technique on

PC. It could be demonstrated that nanostructure evolution under certain plasma

conditions appears, leading to a satisfying anti-reflection effect. However, from

microscopy investigations of the generated patterns on a PC sample, laterally

distributed irregularities in the structure growth became obvious. A comparison of

several different polycarbonate types showed that these irregularities in the etched

nanostructures change their appearance depending on the PC type. It was assumed,

that surface contamination affects the structure growth and that contaminants are not

equally distributed on the sample surfaces. Pre-cleaning experiments of the samples

only showed success if alcohol was used as the cleaning agent, so probably

long-chained hydrocarbons that diffuse out of the polycarbonate bulk and remain on

the surface could be the source of contamination. To prevent the need of an

additional cleaning procedure, a short plasma treatment that could be conducted

together with the structure etching step in vacuum was successfully applied to reach a

homogenous structured sample surface.
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