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Abstract

The accurate estimation of turbine blade stress due to certain types of

loading as like the stress due to pressure flow, rotation force, and vibration has

a paramount importance in the pursuit of the design improvements necessary

to minimize the machine failures and obtain an optimum weight and cost. The

purpose of the present research is to evaluate the stresses of turbine blade used

in high-pressure gas turbine (RS1S) rotors that use in the aircraft engine. The
problem was analyzed numerically by using the finite element method. The

flow field between three blades was analyzed numerically by using the finite

element method, The 2D problem was solved and the results were compared

with that of SNECMA for the same blade profile and the same boundary
conditions and were found in a good agreement. The 3D problem was then

: solved. The loading due to the pressure was solved by subjecting this pressure
1 onto the blade surface using ANSYS 11, finite element Software Package by
the Coupled-Field Analyses. This method utilizes Computational Structural
Dynamics (CSD) model to determine the stresses and predicte blade fatigue

life. Loading due to the rotation velocity was subjected on the blade structure

about the global Cartesian and respective radius of rotation on taking into
consideration the coriolis effect on the structure. The stress due to vibration
was considered by finding the mode shape in the rotation motion. The results
show that the stress is maximum at the blade root section. While maximum
displacement is at the blade tip section. The stress due to rotation and vibration
was found maximum as compared to that without vibration and the stress due

to pressure loading was found minimum as compared to other types of

loadings,
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