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DETERMINATION OF CRITICAL VALUES PARAMETERS OF THERMO 

OPTICAL ELEMENTS ON A RECTANGULAR PRECISION INSTRUMENTS 
 
Modern devices with optical elements for measurement and thermal control of objects 

of different physical nature are subject to intensive external thermo-influences (high 
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temperature and external pressure, shock thermo-influences in the conditions of the shot and 
flight etc.). In these conditions there is a significant change of properties of surface layers of 
optical elements up to their fracture, which leads to a significant deterioration of technical-
operational characteristics of the devices and their failure. Therefore, significant importance 
is the prevention of forced destruction of the optical elements in the case of the effects of 
external thermal influences. It should be based on scientifically-based methods of determining 
critical parameters of thermal effects on optical elements, the exceeding of which leads to 
premature failure of the elements. The aim of this work is to develop nonlinear mathematical 
models of external thermo-influences on optical rectangular elements of varying thickness, 
taking into account temperature dependence of thermo-physical material properties 
(volumetric heat capacity and thermal conductivity) and more accurately find the critical 
values of their parameters. Developed a nonlinear mathematical model of external thermo-
influences on rectangular optical elements, allows to find the distribution of temperature and 
thermo-elastic stresses in their thickness. Defined critical parameters external thermo-
influences (heat flux, the time of their actions), the exceeding of which leads to the destruction 
of the elements (appearance of cracks, chips and other defects) and failure of devices based 
on them. 

Keywords: optical element, external thermal influences, electron beam. 
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