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Transient dynamic response analysis of rotor during shutdown
after blade loss
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Abstract: In order to reveal the dynamic response characteristics of the rotor system during
shutdown after aero-engine blade loss, considering the blade disk moment of inertia asymmetry and the
characteristics of variable speed during shutdown, the transient dynamic response analysis model of
asymmetric variable speed rotor was established to analyze the transient response of rotor system during
shutdown after blade loss. The results showed that when the blade was lost and the rotor passed through
the resonance zone, the transient vibration response of the rotor system was intensified, accompanied by
transverse natural vibration. When the asymmetric ratio of moment of inertia was 0.2, the peak response of
the rotor system differed by 58% without considering the asymmetry of the disk. Therefore, for the loss of
large mass blades or multiple blades, the moment of inertia asymmetry can't be ignored, showing that the
established rotor dynamics model can effectively analyze the complex vibration response characteristics of

large asymmetric rotor during shutdown.
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Table 1 Multi-support cantilever rotor structure parameters

e VCEEl
2B (M) kg 120
R S (J,)/ (kg m?) 8
B (1, 1, 1) /mm 300, 300, 1400
#ELSME(D,, D,, Dy)/mm 160, 160, 80
B N2 (d,, dy, dy)/mm 140, 140, 70
YHERE (K, K, K3)/107 (N/m) 4,4,4
T (Cy, Gy, C3)/(N-s/m) 25, 25,25
WP E/GPa 210
THAR L 1 0.3
I p/(kg/m®) 7850
FHJE L v 0.02
AP At/ (kg'm) 0.01
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