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The increase of power and efficiency of the gas turbine engine causes the rise of temperature and the gas 
pressure. It leads to increased thermal and mechanical loads of gas turbine engine blades. 
High temperatures lead to the need to use new high temperature materials for the creation of gas turbine 
blades, which are subjected to great temperatures for many hours, while blades must not lose its 
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mechanical properties. In recent years the single-crystal heat-resistant super alloys are widespread. They 
are able to withstand higher temperatures. For the lower of the operating temperature in the blades the 
cooling systems used such as: internal  vortex cooling, external  membrane cooling. The internal 
channels for the exit of cooling air have a complex geometric shape, which leads to the formation of 
concentration and localization of stresses. Analysis of the reliability strength of the blades is an urgent 
problem and it is associated with taking into account the properties of the single-crystal materials. In this 
case, a cooled single-crystal blade with an effective but complex vortex cooling system is considered. 
The channels for the exit of cooling air there are near the exit edge, which provide the external 
membrane-cooling for the rather thin exit edge. The resulting temperature field with high temperature 
gradient causes the thermal expansion of the blade and high thermoelastic stresses. Therefore, it is 
necessary to solve the interrelated problems of determining the temperature and thermoelastic state of 
cooled single-crystal blade. The main contributions to the stress-strain state of the blades the 
thermoelastic stresses are made. The maximum stress intensities there are in the places of the maximum 
temperature gradients. Typically, it corresponds to locations on the surface of the cooling channels and 
exit holes for cooling air. It is known that the orientation of the crystallographic axes exerts a significant 
influence on the distribution of the stress fields. When the orientation of crystallographic axes changes, 
the redistribution all of stress is occur and changing the whole picture of stress-strain state of the blade.  
It is shown that the stress-strain state with a change in the azimuthal orientation of the crystallographic 
axes is periodic. The general picture of the stress-strain state is cyclically repeated, with the rotation of 
the crystallographic axes on  (up  to ). The maximum stresses change significantly. In this 
connection, it is necessary to introduce restrictions on the deviations of the crystallographic axes. In this 
paper, the influence of the deflection of the azimuth orientation of crystallographic axes in a cooled 
single-crystal blade is investigated. For the azimuth orientation of the crystallographic axis, restrictions 
on the rotation of the crystallographic axis  by an angle  of -  are recommended. The 
generalization of the results of all studies to the limits of the deviations of the crystallographic axes in a 
graphical form was performed Locations of localization of thermoelastic stresses often coincide with 
locations of localization of vibrational stresses, which creates an additional danger. Therefore, in order 
to reliability strength of the cooled single-crystal blades, it is necessary to carry out a complex analysis 
of their dynamic stressed state under vibrations and a static thermoelastic state.  
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