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Effect of different elastic ring installation locations in

catcher bearing system on rotor drop dynamic responses

ZHU Yrtli, JIN Chao-wu, XU Long-xiang

(College of Mechanical and Electrical Engineearing,

Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: Catcher bearings serve as the temporary support of the rotor once active mag-
netic bearings fail. Focusing on the huge impacts and vibrations after rotor dropped methods
of, fixing an elastic ring on the rotor and outer race of the catcher bearing were separately a-
dopted to buffer the series of impacts. The dynamic models of rotor drop for the two struc-
tures were established. Then, the established dynamic functions were numerically simulated
to compare the different effect of the two proposed structures on the following impacts, ro-
tor orbits and inner race speed after rotor dropped. On the basis of theoretical analysis, the
corresponding experiments were performed. Both simulation and experimental results show
that adding the elastic ring to the rotor is more effective to reduce the vibration amplitudes

and impacts.
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Fig.1 Active magnetic bearing system structure
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Fig. 4 Force and geometric models of the rigid rotor
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Fig. 5 Contact model after rotor drop
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Table 1 Main parameters for simulation

e sce/(Nesem™) 1000

¢/ (pm) 8
CisCo/(Nesem ) 300
dy »dy, /mm 20
d,/mm 19.75
e./pm 8
Ty J/(kg «+ mm?) 16120
JiusJw/ (kg » mm®) 3.4
2 J/(kg + mm*) 6.3
z J./(kg * mm*) 380
kisko/10"(N +m™) 1.3
K. ,K..K,/10°(N +m %) 2.2
l,/mm 116
1, /mm 163
l,/mm 90
miy smiz /g 24
Mot Moz /8 37
m,/kg 2.14
m,/g 50
R, /mm 10
R./mm 9. 875
s/ pm 50
pa 0.1
s 0.2

N 9
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