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Abstract: A numerical simulation method for flui@structure interaction ( FSI) in turbo2
machinery bladings-was presented to predict the aeroelastic stability of blades. The vibra2
tional displacements of computational structural dynamics( CSD) nodes have been interpola2
ted to computational fluid dynamics ( CFD) grids at the blade surface using a data transfer
method. In CFD analysis, the grid coordinates of the moveable region have been updated by
multRlayer moving grid technique, and the finite volume method has been applied to calculate
the Reynolds2averaged Navier2Stokes (RANS) equations closed by k2E turbulent model. For
NASA Rotor 67, the total work done by the unsteady aerodynamic force in one oscillating
period and the corresponding aerodynamic modal damping ratios of the first four modes of
blade vibration at the design speed have been predicted numerically, and the aeroelastic sta2
bility of blades has been analyzed preliminarily. The study shows that the developed FSI pro2
cedure is feasible to predict the aeroelastic stability of blades.

Key words: blade; fluid2structure interaction (FSI); aeroelastic stability;
aerodynamic modal damping ratio; mult2layer moving grid technique
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Table 1 Total work and aerodynamic modal damping ratio
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Ist mode - 616622 a 434
2nd mode - 519713 a 163
3rd mode - 1417973 a 596
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