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Fast analysis of forced vibration response on intermediate
stage compressor rotor blade
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Abstract: The second stage rotor blade of multi-stage compressor was investigated to efficiently
calculate the response caused by aerodynamic excitation. The compressor was reduced through the inlet
boundary correction, and combined with the harmonic method to improve the calculation efficiency of
unsteady aerodynamic force. The relationship between frequency and response in modal space and the
harmonic analysis method were used to further improve the solution efficiency. When the forced vibration
response analysis under aerodynamic excitation was urgently required in engineering, the blade vibration
features at resonance can be evaluated efficiently. The results showed that the excitations of the second
rotor blade was mainly subject to the upstream stator passing frequencies, and the influence of the
downstream stator was limited. The 15th modal shape was excited near the resonance condition and there

was significant vibration stress in the blade tip area. Under the given damping and simulated working
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conditions, the vibration stress was about 71 MPa in the examined position and direction obtained by the

transient response analysis, and it was about 92 MPa under the resonance condition evaluated by the

harmonic analysis method.

Keywords: multi-stage compressor; rotor blade; forced vibration response; resonance stress;

fast analysis
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