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The paper presents the results of a thermodynamic analysis of the ternary system AlN–

BN–Si₃N₄, which is considered as a promising basis for the development of radiotransparent 
and refractory ceramic materials. This system combines three chemically inert compounds – 
aluminum nitride (AlN), boron nitride (BN), and silicon nitride (Si₃N₄), characterized by high 
thermal stability, excellent heat conductivity, and low dielectric permittivity. 

The aim of the study is to assess the thermodynamic stability of the AlN–BN–Si₃N₄ system 
and determine its potential for the creation of ceramic compositions capable of combining 
radiotransparency with refractoriness. The calculations were performed using the Schroeder–
Le Chatelier and Epstein–Howland equations to construct liquidus curves for the binary 
subsystems AlN–BN, BN–Si₃N₄, and Si₃N₄–AlN. The eutectic points were determined 
graphically as intersections of the liquidus curves.  

The obtained results show that the eutectic temperatures are approximately 1800 °C 
(AlN–BN), 1860 °C (BN–Si₃N₄), and 1720 °C (Si₃N₄–AlN). The ternary eutectic temperature of 
the AlN–BN–Si₃N₄ system is about 1600 °C, which indicates its high thermodynamic stability. 
Such values confirm the system’s potential for producing refractory materials that maintain 
mechanical and dielectric stability under long-term heating conditions. Due to the high thermal 
conductivity of AlN (≈180 W/m·K) and the low dielectric constant of BN (≈4), the system offers 
a unique combination of thermal and electromagnetic performance, making it suitable for high-
frequency, aerospace, and defense applications. 

Thus, the AlN–BN–Si₃N₄ system can be regarded as an effective basis for the development 
of radiotransparent refractory ceramics. Further research is aimed at experimental verification 
of calculated phase equilibria and optimization of sintering parameters. 
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