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The tungsten-boron-nitride system is a promising  composite which exhibits high 

melting point and hardness, coupled with lower friction [1]. Till now there is no information 

about rhenium-boron-nitride composite, which similarly  to WBN may have great application 

potential. On the base of triple phase diagrams [2] both of these composites should be the 

mixtures of hard or superhard materials (WB2 + WB4 + BN or ReB2 + BN respectively) when 

boron atoms is above 70 percent. 

  In this work WBN and ReBN thin films have been deposited by radiofrequency 

assisted pulsed laser ablation (RF-PLD) starting from a SPS sintered ReB2.5 and WB2.5 targets 

in nitrogen atmosphere. The effect of reactive atmosphere of N on the microstructure, 

mechanical properties, has been studied. The deposited films  were characterized by X-ray 

diffraction, scanning electron microscope + EDS, optical profilometer, and Vickers 

microhardness technique. The amorphous structure and mocrohardness greater  than 30 GPa 

for both films was measured. 
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The tungsten-boron-nitride system is a promising  composite which exhibits high melting point and hardness, coupled with low friction. Till now there is no 
information about rhenium-boron-nitride composite, which similarly  to WBN may have great application potential. On the base of triple phase diagrams 

both of these composites should be the mixtures of hard or superhard materials (WB2 + WB4 + BN or ReB2 + BN respectively) when boron atoms is above 
70 percent.

WBN and ReBN thin films have been deposited by radiofrequency assisted pulsed laser ablation (RF-PLD) starting from a SPS sintered ReB2.5 and WB2.5
targets in nitrogen atmosphere. Experimental setup is shown below.

SEM + EDS
ReBN WBN

Nanoindentation
ReBN WBN

Results of Vickers hardness of ReBN sample (a) 5685.6 MPa
and WBN sample (b) 9004.3 MPa, 

XRD
ReBN WBN

Optical microscope 
ReBN WBN

The thickness of RF-PLD layers: ReBN ~ 2 μm, WBN ~ 2. Layers are characterized by
high roughness but no delamination were observed.

ReBN and WBN layers were characterized by low nitrogen content. The ReBN
layers have low density and irregular structures on the layers surface. The 
WBN layers are dense but are composed mainly by droplets.

ReBN and WBN coatings are amorphous. XRD diffractogram contain only a single 
peaks from the crystalline phase.

Conclusions
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In the synthesis of ReBN and WBN coatings the method of RF-PLD was used for the first time. It is clearly show that due to the high roughness and low nitrogen content in the
deposited layers the deposition parameters should be improved. It is necessary to conduct further studies involving a change of both the RF and PLD parameters.


