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Industrial Microwave PECVD Coatings for Emerging Automotive Applications
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In the recent years, the automotive industry has been quickly moving towards

E-mobility and in parallel further optimizing conventional combustion systems. In both

cases, coatings on various components are used to achieve optimal performance.

Next to the typical tribological requirements, new demands need to be met as well.

These include coatings for sensors, electrical insulation, chemical resistivity, barrier

layers and corrosion protection. The energy efficiency requires decreasing of the

weight of the components. This results in more and more plastic components, which

often also have to be coated. However, coating plastics has its limitation due to

process temperature restrictions and lack of electrical conductivity. Ideally, one

coating technology should be capable of delivering the above properties on both

metallic and plastic substrates. Although magnetron sputtering has been widely used

for that, it has limited success in corrosion protection due to intrinsic coating defects

and is with very low efficiency when insulating coatings are needed. Alternatively,

microwave PACVD can provide both tribological from one side and corrosion

protective, electrically insulating, chemically inert and barrier coatings from other side.

Typical example for the first group is DLC and for the second – SiO

2

.

In this study, an industrial PACVD method based on microwave generated plasma in

a commercial PVD machine is presented. The method improves the deposition rate

by a factor of tree to six in comparison to magnetron sputtering and conventional

PACVD and does not require sophisticated control mechanisms. Results for DLC and

SiOx films deposited on both steel and plastic substrates are shown. The influence of

the control parameters on the coating properties and process stability is discussed.

The tribological, electrical and anticorrosion properties are reported and their relation

to the coating characteristics is explained.
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