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Influence of inter blade phase angle on the flutter of rotor blades

ZHAN G Xiao-wel , WAN G-Yarrrong

(School of Jet Propulsion
Beijing Universty of Aeronautics and'Astronautics, Beijing 100191 ,» China)

Abstract : A numerical-s mulation method-for turbomachinery bladings bas ng on energy
method with interblade phase angle-(IBPA)has been developed. The whole annular oscilla
ting cascades have been modeled with each blade channel divided into the moveable region
near the-blade surface and the outer fixed region. The node displacements of finite element
model ,on the bass of computational-structural dynamics (CSD) ,have been tranderred to
fluid interface grids with finite element interpolation algorithm. Reynolds-averaged Navier-
Stokes(RANS) equations with k& turbulent model for closure have been solved for the whole
annular oscillating cascades. At the desgn speed of NA SA Rotor 67 ,the aerodynamic work in
one oscillating period and the corresponding aerodynamic modal damping ratios of the whole
annular cascades in different IBPA have been obtained. The effects of IBPA on the flutter of
cascades have been determined on the basis of energy method. The results show that IBPA
has g gnificant influence on the flutter of rotor blades.

Key words: blade; flutter; energy method; aerodynamic modal damping ratio;
interblade phase angle (IBPA)
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