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Flutter investigation of small aspect ratio compressor
rotor blade
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Abstract; For the characteristics of small aspect ratio compressor rotor blade, two
judgement methods on the basis of energy method were presented. The analysis results of
structure dynamics were employed to analyze the rotor frequency dispersion, vibration mode
and resonance vibration, while the possibility of high mode coupled flutter was estimated.
Then the vibration displacements from structure dynamics into aerodynamic mesh were ap-
plied to calculate three dimensional nonsteady viscous filed to get unsteady aerodynamic
work, estimating the possibility of stall flutter. Finally, considering two analysis results as
well as the test results and fracture analysis, cracks appeared in small aspect ratio compres-
sor rotor blade within a short time due to the combined effects of stall flutter and coupled

flutter.
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Fig. 1 Cracks of the blade
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Fig. 2 Fracture appearance of blade cracks
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Fig. 3 Fatigue crack in extent area
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Table 1 Analysis results of blade vibration frequency
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Fig. 4 Third order vibration mode shape

(static frequency)

5 553 Bk B IR (B
Fig. 5 Third order vibration mode shape
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Fig. 6 Fourth order vibration mode
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Fig. 7 Fourth order vibration mode

(dynamic frequency)

K8 25 3 Wiz 3l i Jy 1 (B D
Fig. 8 Third mode stress diagram
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