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Analysis on bistable response of a disk-rod-fastening rotor

QIAN Zheng-wen, CHENG Li, CHEN Wei, LI Ying-hong
(The Engineering Institute, Air Force Engineering University, Xilan 710038, China)

Abstract: In view of the fault of bistable response appeared-in the disk-rod-fastening ro-
tor, the peculiar structure of this kind-of rotor-was taken into-account. By considering the
influence of-contact effect ‘of discontinuous interfaces on the rotor stiffness, the tie-rod and
the contact-surface between\the wheel disks were'equated to a bending resistance spring with
nonlinear stiffness) Then the equation _of motion of the disk-rod-fastening rotor was estab-
lished according to this simplification. The vibration characteristics of rotor were calculated
by the harmonic balance/method with introduction of the predict-correct and homotopy arith-
metics. The bistable response behaviors recurred in this simplified model were much closer
to the measured results in flight. The study shows that the nonlinear factor of stiffness, re-
sulted from the contact effect of discontinuous interfaces, was a main reason leading to the
appearance of bistable response in the disk-rod-fastening rotor. The bistable region can be

reduced by the way of adjusting the system parameters to some appropriate values.

Key words: rod-fastening rotor; bistable response; nonlinear; stiffness;

predict-correct; homotopic map
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Fig. 1 Vibration responses of aero-engines in service
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Table 1 Value of system parameters
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ke kg mm mm (Ne+s/m) (N+s/m) (N+s/m) 10°(N/m) 10°(N/m) 10"(N/m) 10" (N/m)
1 32 30 0 0.01 0.01 100 100 100 2 1 1 1
2 32 30 0 0.05 0.05 100 100 100 2 1 1 1
3 32 30 0 0.1 0.1 100 100 100 2 1 1 1
4 32 30 0 0.1 0.1 100 100 100 2 1 1 0.5
5 32 30 0 0.1 0.1 100 100 100 2 1 1 0.1
6 32 30 0 0.1 0.1 1000 1000 1000 2 1 1 0
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