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Finite Element Analysis for Frequency of Blade With Random Restriction

AN Li-qiang WANG Zhang-qi

Abstract:

The connect status of the blade often exhibits uncertainty. A probabilistic analysis method was
developed for frequencies analysis of turbine blade with random boundary condition based on stochastic
finite element method. A random elastic restriction element was proposed to simulate the uncertainty in
contact status of the free or ganged blades. The eigenvalues equations of the rotating blade with
uncertain boundary condition are derived. The mean value, the sensitivity matrix, the covariance matrix
and the coefficient of variance for the natural frequencies were given. The coefficient of variance can
represent the degree of dispersion for the natural frequencies, and the mean value can represent the
average level for the natural frequencies. The effects of restriction rigidity randomness on the blade
natural frequencies are investigated through an example.
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