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PVD and PA-CVD-SiCN-based coatings synthesized with an industrial scale
deposition unit: Comparison of structural, mechanical and thermal properties
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SiCN materials exhibit excellent resistance to oxidation, chemical decomposition and

structural changes even at temperatures above 1300°C. However, the properties of

the SiCN films depend very much on a variety of parameters like synthesis process

and composition as well as on the structure of the amorphous network. So far, the

available data in the literature do not allow a reliable comparison between the different

synthesis methods for SiCN materials, especially using an industrial scale deposition

unit.

SiCN-based thin films were synthesized by DC- and HiPIMS-PVD sputtering and by

PA-CVD process using an industrial scale deposition unit CC 800/9. One unique

feature of the deposition unit is an add-on for the use of liquid precursors for PA-CVD

processes. The add-on is fully integrated in the machine´s control software to enable

full capability for all kinds of PA-CVD processes as well as combined PVD/CVD

processes. In the present study, segmented targets of silicium and carbon and

nitrogen as reactive gas were used for the DC- and the HiPIMS-PVD processes. The

liquid single-source precursors hexamethyldisilazane and tetramethylsilazane were

used for the PA-CVD processes. The coatings as well as the coating-substrate

compounds were subjected to a comprehensive examination of their property profiles.

A special focus was set on the examination of the high-temperature behavior of the

pure SiCN thin film materials.

The presented results allow the description of the relationship between the synthesis

method and the chemical, structural and mechanical properties as well as the

high-temperature behavior of SiCN materials. The correlation between the chemical

and structural properties and the mechanical and thermal properties is shown.
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