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A Study on Failure Analysis of Turbine Blade Using Surface Roughness and FEM
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ABSTRACT

Turbine blade is subject to torsional load by torsion-mount, centrifugal load by rotation of rotor and
repeated bending load by steam pressﬁre. Turbine with partially cracked blade has normal working condition
at initial repair time but vibratory working condition at middle repair time due to crack growth. Finite element
analysis on turbine blade indicates that repeated bending load out of all loads is the most important factor on
fatigue strength of turbine blade. Therefore, this study shows root mean square roughness has linear relation
with stress intensity factor range in 12% Cr steel and can predict loading condition of fractured turbine blade.
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Table 2 Mechanical properties of 12% Cr steel y -
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2 Y \| x
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Pin hole

Crack initiation

Fig. 1 Schematic representation of load component for
turbine blade root and CT specimen
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Fig. 2 Schematic representation of various surface rough-
ness parameter for fracture surface
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Fig. 5 Finite element modeling of turbine blade
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Fig. 7 Distribution of von Mises stress in turbine blade
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Fig. 9 Relation between maximum von Mises stress
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