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Fracture Mechanics Analysis and Fatigue Crack Growth Life Assessment for a Gas
Turbine Blade Using FEM

A. Mamandi Assistant Professpbepartment of Mechanical Engineering, Parand Bratstamic Azad
University, Parand, Iran

M. Rajabi B.Sc., Department of Mechanical Engineering, PaBuwzhch, Islamic Azad University,
Parand, Iran

Abstract

In this paper, the fracture analysis and fatigwkmgrowth life assessment for a gas turbine btddee hot
gas path is studied. At first, applying FEM anadyssing ANSYS software, the stress analysis forttinkine
balde with no crack in the case of of steady sfatkload condition has been performed. In this way
thermomechanical loadings, i.e., rotational spéeahperature and pressure distributions are aluded in the
analysis. From the outcome results the criticalaeg) on the blade airfoil surfaces having high sstes are
recognized. Then, after modeling the crack in theggons the fatigue crack growth life assementyaimhas
be done. To do this, using ANSYS software the cistolss intensity factor() for the cracks with different
dimensions has been calculated. Having on handlt@ined values foK, in conjucture with the specified
graph for the crack growth rate, i.edafdN) vs. the.crack intensity factor for the blade miatethe cyclic crack
growth rate for the cracks with different dimensimatios @/c) can be obtained. Finally, using numerical
integration method, the number of cylsto reach the critical crack depth val) for the turbine balde has
been calculated.

Keywords. Gas turbine, Fracture mechanics, Hot gas path cesapr turbine blade, Fatigue crack growth, Life
assessment
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