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Influence of frequency mistuning on aeroelastic stability of blade
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Aeroelastic stability of oscillating blades was simulated by solving unsteady compressible Navier—Stokes equations with dynamic
deforming mesh, and the effect of frequency mistuning on aero—dynamic damping was investigated. The aeroelasticity algorithm was
validated by the simulation of aeroelastic behavior of the 10th aeroelastic standard configuration. The aero—dynamic damping of the
oscillating cascade was calculated with different inter-blade phase angles (IBPA) and reduced frequencies. The effects of mistuning
pattern and frequency of mistuning on aero—dynamic damping and the mechanism of frequency mistuning on aeroelastic stability were
studied. The results indicate that frequency mistuning is an effective method in improving aeroelastic stability and the coupling of the
blade vibration and the effect of IBPA were weakened by frequency mistuning; the aeroelastic stability of blade increases with the
increase of frequency mistuning. 3-D aeroelstic computation of the 4th aeroelastic standard configuration was performed to examine the
effects of frequency mistuning on aeroelastic stability margin, and the laws of IBPA and aeroelastic stability increasing was validated

BREEL BE/CRIE  TAPDR
KM

IS R Elk v 5 1 Jidi ESTES B Z R
165 R 56 1308423 7 ) 7
Copyright® 2011 fi 53l Jy 24t 5441 % 110108400106 & HR k. Ikl 2 RHHL R AT A 7]




