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UV- and scratch protection coatings on polycarbonate with microwave PECVD
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Polycarbonate (PC) is a versatile material with many advantageous properties like

high transparency, low weight and high impact resistance. However, for exterior

applications, for example in the automotive sector or in architecture, the PC needs

appropriate protection coatings to prevent damages of the surface from scratches,

UV-radiation and weathering.

Therefore, in this work a combined UV- and scratch resistant coating for PC with a

microwave PECVD process was investigated. In a first step, the two coating types

were studied seperately. Zincoxide (ZnO) was used as anorganic UV-absorber which

was deposited out of Diethylzinc (DEZ) and oxygen. SiO

x

-based coatings from

Hexamethyldisiloxane (HMDSO) and oxygen were used as scratch resistant layers.

Both coatings were produced in a lab coater on 10 × 15 cm

2

 PC substrates using an

array of four Duo-Plasmalines as the plasma source. The Duo-Plasmalines are

operated at 2.45 GHz with up to 2 × 3 kW cw. The two protection coatings were united

in an elaborate layer design combining the UV-protection of ZnO and the

scratch-resistance of the SiO

x

 films.

The coating systems showed a high transparency of 90 % in the visible region and a

high absorbance of 3 at 340 nm in the UV-region. In the case of the SiO

x

 coatings, a

deposition rate of up to 60 µm/min could be obtained. The coatings also had a good

adhesion to the PC substrate and had a high abrasion resistance in the

Taber-Abrasion-Test of ΔHaze = 1.5 - 3.4 % after 1000 cycles. Weathering tests were

made to investigate the effectiveness and long-term stability of the protective

coatings.

The deposition process and the film properties of both coatings depending on the

deposition parameters will be presented.
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