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Multi-element material systems allow us to develop new thin-film materials with

unique properties based on the control of their elemental and phase composition,

structure and architecture, and consequently physical and functional properties. In

addition, multi-element oxide or non-oxide ceramic coatings can be appropriate

candidates for high-temperature applications due to their excellent oxidation

resistance and thermal stability.

Recently, we have developed oxidation resistant and electrically conductive

Zr-B-Si-C(-N) films and the present study pay attention to high-temperature behaviour

of Hf-B-Si-C-N films in air. The films were deposited on Si(100) substrates by dc

pulsed magnetron co-sputtering of a single B

4

C-Hf-Si target (with fixed 15% Hf and

20% Si fractions in the target erosion area) in nitrogen-argon gas mixtures. The N

content in the as-deposited films was varied in a wide range by the N

2

 fraction in the

gas mixtures. The oxidation resistance of the Hf-Si-B-C-N films was investigated in

synthetic air using a symmetrical high-resolution thermogravimetric system. Changes

in the structure, elemental composition and surface morphology of the films subjected

to oxidation tests were analysed by X-ray diffraction, electron microscopy, Rutherford

backscattering spectroscopy and spectroscopic ellipsometry and optical microscopy.

The Hf-B-Si-C-N films, depending on the nitrogen content, can be divided into two

groups. The electrically conductive films prepared at a N

2

 fraction from 0 to 10% in the

gas mixture exhibit a hardness of about 22 GPa and electrical resistivity ranging from

4 to 1500 μΩ·m. Thermal stability of these properties is high and reaches 950°C in air

when the films are dynamically heated. A further increase of the N

2

 fraction in the gas

mixture leads to a rapid growth of the electrical resistivity up to non-measureable

values and a slight decrease of the hardness. Such films exhibit, however, the highest

oxidation resistance with negligible mass changes up to 1300°C.
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