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The work is devoted to research of  limits of applicability of X-ray analysis, light microscopy 
and study of microhardness of samples surface within the framework of estimation of complex 
mechanical characteristics of single crystals which largely determine output of good products 
(wafers) and form its final cost. Methods of investigation of mechanical properties regulated by 
GOST often refer to metals and alloys and are not applicable to semiconductor materials. 
In this regard, a particularly urgent task is to develop a method to evaluate the resistance of 
semiconductor wafers to brittle fracture, allowing the prospect to optimize the technological 
regime of growth of single crystals, potentially reducing the final percentage of rejected material.  
InSb semiconductor single crystals grown in different crystallographic directions by Czochral-
ski method were used as an object of investigation. It has been shown that the complex of me-
chanical properties of a material (thick plates also characterize the properties of the ingot as a 
whole) is directly influenced by the direction of growth. In this case, the lowest resistance to 
brittle fracture is shown by plates with orientation (100). The influence of plate surface treat-
ment on the complex of mechanical properties is illustrated by X-ray mapping. 
It is also shown in the present study that the microhardness of InSb wafers exhibiting different 
resistance to brittle fracture can have close values ((100)[100] – 183 ±  0.6 HV, (100)[112] – 
179 ± 0.7 HV). A possible option for upgrading the microhardness measurement method could 
be to evaluate the crack resistance of the material by analyzing the geometry of the indentor-
formed cracks. 
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