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ANALYSIS OF RESONANCE AND NATURAL FREQUENCIES  
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Gas turbine blades operate in a wide frequency range of dynamic loads. Such loads can lead to 

fatigue deformations and microcracks with time, which changes the dynamic characteristics of the  of the 

blades. The blade is an elastic structure and has a spectrum of natural frequencies and vibration 

modes. They affect the dynamic properties of the blade itself and its ability to respond to 

various influences. The study consists in studying the natural frequency and vibration modes of 

turbomachine blades and in improving the methods of numerical prediction of dynamic response of 

blades under load, which is an urgent task, as it allows to characterize the dependence of natural 

frequencies of vibrations on the mode of operation and reliably avoid resonance for engineered blades in 

actual operating conditions . 
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Fig. 1. General view and main geometrical parameters of the working blade [2] 
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Fig. 2. Solid model of blades

. 3. К -    

Fig. 3. The finite element model of the blade
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Fig. 4. Total deformation of the blade with a rotation speed 6000 rpm 
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Fig. 5. Stress of the blade with a rotation speed of 6000 rpm 
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Fig. 6. Natural frequency from each modal analysis at 6000 rpm 
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Fig. 7. Simulation of different natural frequencies of the turbine blade at a frequency of 6000 rpm 
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Fig. 8. The natural frequency and shape of the blade: a) f = 511  (flexural oscillation);  

) f = 1057  (torsional oscillation 
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Fig. 9. The shape of the oscillations of the blades at n = 0 rpm 
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Fig. 10. Harmonic tension of the blade  
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. 11.     

   200  

Fig. 11. Harmonic deformation of the blade  
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The change in the harmonic stress from the frequency of the loading force 200 N 
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Fig. 10. The change in the harmonic stress from the frequency of the loading force 200 N 
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Variation of the harmonic deformation from the frequency of the loading force 200 N 
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Fig. 12. Variation of the harmonic deformation from the frequency  
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