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The influence of element composition
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The introduction of modern progressive technologies requires the creation of
new  and  improvement  of  known  materials  that  have  excellent  performance
characteristics. One of the promising ways as to increasing hardness, strength and
crack-resistance of machine elements, structures and tools surface is the deposition
of WB2-TiB2 quasi-binary system materials [1].

The article shows that the appearance of a two-phase condition, consisting of
β-WB and (Ti,W)B2-phases, is possible for the ion-plasma coatings obtained by
means of magnetron sputtering of WB2-TiB2-targets with different proportions of
TiB2- and WB2-components. The  β-WB-phase is present in the coating with the
share of Ti atoms less than 15%. It is found that the transition into two-phase state
increases the hardness and strength of the coating. The hardness reaches the value
of 60 GPa if the value of titanium content equals 5–15 at.%. The obtained results
can  be  explained  by  the  atom ordering  (with  spinodal  decomposition)  and  the
appearance of spaced of hardening nanodimensional particles, which take place in
process of deposition with the above mentioned compositions.

Using  scratch-testing  is  was  found  that  to  increase  adhesive  strength  it  is
necessary to use the substrates with hardness close to that of the coating.
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