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Future tasks in many different fields of academia and industry are directed towards environmental
sustainability, asking also for new advance in the field of protective coatings. Especially, transition
metal diboride based films exhibit a great potential to be applied in various applications because of
their excellent thermal and chemical stability, high hardness as well as electrical conductivity.
Latest studies on diborides showed that this material class prefers to crystallize in two related
hexagonal crystal structures: a-AlB2 or w-W2B5-x prototype, respectively. In a previous ab initio
study, we proposed single phased a-W1-xTaxB2 as a material system where the addition of Ta
promises to only slightly decrease the excellent mechanical properties (e.g. ductile behavior of a-

WB,) by simultaneously increasing its phase stability.

For an experimental validation of these predictions, we deposited the full compositional range of
WixTa,B; thin films using magnetron sputtering. On behalf of structural investigations, we could
confirm that single phased structured a-W;TasB; thin films are formed up to Ta contents of 26
at.%. These films were investigated by nanoindentation and in-situ micromechanical bending tests
to evaluate the mechanical properties. As depicted in Figure 1 W, Ta,B, thin films outperform

well-known systems in terms of fracture tolerance [1].

Based on our results, we can conclude that the experimental investigations are in excellent
agreement to the theoretical predictions and the fracture toughness decreases with increasing Ta

content only from 3.7 to 3.0 MPaVm.
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Figure 1: Critical stress intensity factor (Kjc) values determined by micromechanical bending tests of microscopic
cantilevers, produced from the coatings. The tests were carried out with the following samples: WB) 75, W.93T2a0.07B1.76,
WossTag.14B1.s3 and Wy 74Tag 4B g7. Literature values of (Ti,Al)N, CrN/TiN, Ti-Si-N, TiN and TiB, are indicated by the

blue, orange, purple, red and green areas and lines, respectively.
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