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Cascade flutter investigation based on flow-structure
coupling unsteady flow
YANG Q ng-zhen XAO Jun ZHOU X m-hai

( School of Paw er and Energy Northw estem PolytechnicalUniv, X i an 710072 China)

Abstract The vibration energy and aerodynan ic work of unsteady aerodynam ic force on cascade n forced vibration
were mvestigated using num erical solution of 2-D Navier-Stokes/stucture coupled equations and the flutter characteristic w as
analyzed according to the vibration energy and aerwdynam ic work The variation of aerodynan ic paran eters of cascade NA-
CA0012 and PROF under different reduced frequency shows that the reduced frequency is an mportant factor that nfliences
the flitter The reduced flutter frequency of cascade NACA0012 obtained fran flow /structure coupling analysis is higher than
that fran uncoupling analysis but it is opposite for cascade PROF. This shows that the stiucture dynan ic paraneters of the
cascade have large influence on the reduced [tter frequency Thus structure dynan ic factors must be taken into account of
flutter analysis
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Table 1 Structure dynam ic param eters and two initial
vibrations condition of cascade NACA0012
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Table 2 Structure dynam ic param eters and two mitial

vibration condition of cascade PROF
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Fig 4 Vibration energy of cascade PROF
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Fig 5 Aerodynam ic work on cascade PROF
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Fig 6 Aerodynam ic work on cascade NACA0012
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