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Bistable vibration characteristics of disk-rod-fastening rotor

with squeeze film dumper
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Abstract; The disk-rod-fastening rotor “dyhamics model with squeeze film dumper

(SFD) was built, ‘and nonlinear differential equation method with multiple periodic solution

was used to solve those equations-with different combinations of system parameters; the in-

fluence law of bistable vibration characteristics of disk-rod-fastening rotor with SFD was

studied, and the meodels’ dynamic characteristics of stable system periodic solution with and

without SFD were compared. The frequency spectrum analysis shows that the disk-rod-fas-

tening rotor without SFD presents fundamental frequency vibration on bistable state, but

that with SFD presents frequency multiplication besides fundamental frequency vibration.
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Fig. 1 Structure diagram of rotor system
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Table 1 System parameters of Kkinetic equation based on disk-rod-fastening rotor with squeeze film dumper

€ / [ / a / 2 / C3 / Cs/ ky / /Q'z/ /Qs/ /35/

A5 mm mm (Ne¢s/m) (Nes/m) (N+s/m) (N+s/m) 10°(N/m) 10°(N/m) 10°(N/m) 10" (N/m)
E 2¢a) 0.01 0.02 200 300 100 500 2 2 3 0.1
Kl 2(b) 0.01 0.02 1000 1000 1000 500 2 1 1 0.5
Kl 2(c) 0.01 0.02 100 100 100 50 2 1 1 0.5
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Fig. 2 Amplitude-frequency curves with different

rigidity and damping factors
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Fig. 5 Frequency spectrum analysis of bistable

and non-bistable states based on small

amplitude solution (model 2)
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Fig. 6 Frequency spectrum analysis of measured data
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