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Abstract 

 

The  objective  of  this  project  is  to analyze  a  turbine  blade  of  a  jet  engine.  An investigation for the usage of new 

materials is required. In the present work turbine blade was designed with two different materials Inconel 718 and 

Titanium T-6. An attempt has been made to investigate the effect of temperature and induced stresses on the turbine 

blade. A thermal analysis has been carried out to investigate the direction of the temperature flow which is been 

develops due to the thermal loading.  A structural analysis has been carried out to investigate the stresses, shear stress 

and displacements of the turbine blade which is been develop due to the coupling effect of thermal and centrifugal 

loads. An attempt is also made to suggest the best material for a turbine blade by comparing the results obtained for two 

different materials [1], [2].  
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Introduction 

The turbine obtains its power by utilizing the energy of burnt gases and the air which is  at high  temperature and 

pressure by expanding through the several rings of fixed and moving blades [3]. The turbine drives the compressor so it 

is coupled to the turbine shaft. After compression, the working  fluid were to be expanded in a turbine, then assuming 

that there were no losses in either component, the power developed by the turbine can be increased by increasing the 

volume of working fluid at constant pressure or alternatively increasing the pressure at constant volume. Either of there 

may be done by adding heat so that the temperature of the working fluid is increased after compression. To get a higher 

temperature of the working fluid, a combustion chamber is required where combustion of air and fuel takes place giving 

temperature rise to the working fluid. The turbine escapes energy from  the exhaust gas. The present  paper deals  with  

the  first  type  is centrifugal stresses  that act  on  the  blade due  to high angular  speeds and  second is thermal stresses 

that  arise  due  to temperature gradient within the blade material. The analysis of turbine blade mainly consists of the 

following two parts: Structural and thermal analysis [4], [5]. The analysis is carried out under steady state conditions 

using ANSYS software. 

Result and Conclusion 

It is seen from above results both the materials are giving the considerable results; finally the conclusion can be done on 

the basis of the cost and the availability of the materials. (1) If cost of the materials is not a primary issue we can select 

the titanium T6 which have lesser density, lesser value of deformation at a same time it will have lower value of yield 

strength and young modulus at higher temperature, which will have a lower strength. (2) On the other hand if cost of the 
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material is a primary issue then we can select Inconel 718, it will have little higher deformation at high temperature as 

compare to titanium T6. But at the same time it will have higher value  of elastic strength, higher values of yield 

strength which will induce lesser value of the stress on the blade. (3) It is also seen Inconel 718 have good material 

properties at higher temperature has compare to that of the titanium T6.. 
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