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ABSTRACT  
A theoretical model is suggested that describes a mechanism of plastic deformation in high-temperature 
ceramic materials containing amorphous intercrystalline layers (AILs) and pores in triple junctions of AILs. 
Within the model, the plastic deformation is realized through the generation of liquid-like inclusions on 
pore surfaces and their subsequent propagation along the AILs. In the exemplary case of high-temperature 

-hAl2O3 ceramics with AILs, the dependences of the critical values of the external shear stress for the 
formation of a liquid-like inclusion on deformation temperature in a wide range of the deformation 
temperatures from 300 to 1500 K are calculated. It is shown that the critical stress for the nucleation of a 
liquid-like inclusion strongly depends on the deformation temperature and weakly depends on the pore 
size. 
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Introduction 
The unique mechanical properties of high-temperature ceramics, such as very high 
strength, hardness and wear resistance at elevated temperatures, make these materials 
extremely promising for practical use [1ɝ3]. According to experiments [4ɝ6] and computer 
modeling [7ɝ10], these properties are largely determined by the state and behavior of 
intercrystallite boundaries. Typically, these intercrystallite boundaries are layers of 
amorphous material with covalent interatomic bonds. The outstanding mechanical 
properties of the ceramic composites with the amorphous intercrystalline layers (AILs) 
[11,12] has stimulated growing interest in this class of materials. However, the 
experimental investigations of the AIL evolution are extremely complicated and laborious 
due to their small size. A significant role is played by computer simulations [7ɝ10] and 
analytical theoretical models [13ɝ20].  

In particular, Glezer and Pozdnyakov [13,14] proposed the concept of grain 
boundary microsliding (GBMS) modeling the GBMS region as an inclusion in the form of 
an oblate ellipsoid. Later, a number of works [8ɝ10] appeared on computer modeling of 
the mechanisms of plastic behavior of the AILs in amorphous silicon as a typical 
amorphous covalent material. The authors of these works showed that the atomic 
structure of the amorphous silicon included liquid-like and solid-like regions. In this case, 
the area of the liquid-like phase increases with increasing mechanical load, which 
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