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TiB

2

 coatings with their very high hardness and high resistance to oxidation are

promising candidates for protective hard coatings. The superior properties of TiB

2 

coatings are closely related to their high degree of covalent bonding. The aim of this

work was to investigate the effect of asymmetric bipolar pulsed biasing on

microstructure and mechanical properties of TiB

2

 coatings synthesized by unbalanced

magnetron sputtering onto silicon substrates. The pulsed bias voltage can be

characterized by the duty cycle which is given by the ratio of the positive pulse duration

and the sum of the positive and negative pulse period. In this work, the frequency of the

pulsed bias was set at 50 kHz and the duty cycle varied from 0 up to 40 %. The

morphology of the coatings was investigated by scanning electron microscopy and

atomic force microscopy. Investigation of elemental composition by electron probe

micro-analysis and elastic recoil detection analysis revealed stoichiometric TiB

2

. The

variation of the varying electron and ion bombardment during film growth adjusted by

the different duty cycles causes a change in microstructure as well as mechanical

properties. Investigation by X-ray diffraction analysis revealed the hexagonal TiB

2

phase with predominately (0001) oriented grains at low duty cycles. Higher duty cycles

cause a shift towards less textured coatings accompanied by a decrease in grain size

as derived from pseudo-Voigt analysis of the diffraction patterns. The residual stress

level as measured by cantilever beam method was found to be in the range of -1.5

GPa. The coating hardness studied by nanoindentation showed values of up to 35

GPa.
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