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Analysis of current scientific literature revealed several features of the electronic struc-

ture and physicochemical properties of high-temperature borides and carbides, which show that 
the composite materials based on them have high physical and mechanical properties over a wide 
temperature range, making them promising candidates for use as a wear-resistant and high-
temperature structural materials [1]. 

The microstructures of directionally solidified TiB2-SiC, TaB2-SiC, NbB2-SiC and B4C-
NbB2 alloys were studied. Metallographic analysis shows that the smallest size of reinforcing 
particles observed for B4C-NbB2 alloy, and the largest for NbB2-SiC alloy [3]. Research of phase 
composition by XRD fully confirms data of metallographic analysis and points out that the ob-
tained composites consist of only two phases that correspond to the initial components. 

The micromechanical properties of obtained alloys were investigated. It is shown that in 
general integral microhardness of composites corresponds computed by the rule of mixtures, but 
some anisotropy was observed, which can be caused by the anisotropy of the microstructure and 
the presence of residual stresses [2]. It is shown that at load on the indenter of 200 g the cracks in 
the corners of prints were not clearly observed [4]. Therefore, the definition of fracture tough-
ness in the future should be carried out at high loads. 

In this work we pay careful attention to directionally crystallized alloys of systems based 
on boron carbide and silicon carbide, accordingly TiB2-SiC, TaB2-SiC, NbB2-SiC and B4C-NbB2. 

The aim of investigation is to study the structure and properties of eutectic alloys based 
on refractory compounds by the crucibleless method of unsintered powder pressings. 

Methods and apparatus which were used to investigate such engineering topic are: obtain-
ing of directionally crystallized alloys of TiB2-SiC, TaB2-SiC, NbB2-SiC and B4C-NbB2 was car-
ried out at the "Crystal-206"installation, the microstructure of materials was research on an opti-
cal microscope "NEOPHOT-21", research hardness on the appliance PMT-3, X-ray recording 
was conducted by diffractometer Rigaku Ultima IV. 

By crucibleless zone melting method directed crystallized alloys ofTiB2-SiC, TaB2-SiC, 
NbB2-SiC and B4C-NbB2сomposites were obtained. Microstructures research showed that they 
are a matrix of boron carbide and silicon carbide reinforced by rod and plate inclusions of tita-
nium, tantalum and niobium diboride. Research of micromechanical properties showed that the 
obtained hardness of composite achieves 37 GPa (for composite ТіВ2-SiC) [5]. Thus, they may 
be promising wear-resistant materials. 

On the basis of this investigation, it is possible to make such promising conclusions as 
prepared directionally solidified TiB2-SiC, TaB2-SiC, NbB2-SiC and B4C-NbB2 alloys are prom-
ising for further research and development of these composite materials as advanced wear-
resistant materials, and, given the physical and chemical properties of their components, as high-
temperature structural materials. 
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