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Dynamic Response Analysis of a Flexible Rotor
During Impact on Backup Bearings
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Abstract :

Active magnetic bearings(AMBs) present a technology which has many advantages compared to

traditional bearing concepts. However, they require backup bearings in order to prevent damages in the event

of a system failure. In this study, the dynamics of an AMB supported rotor during impact on backup bearings

is studied employing a detailed simulation model. The backup bearings are modeled using an accurate ball

bearing model, and the model for a flexible rotor system is described using the finite element approach with

the component mode synthesis. Not only the influence of the support stiffness, clearance and friction co-

efficient on the rotor orbit, but also bearing load are compared for various rotor system parameters. Comparing

these results it is shown that the optimum backup bearing system can be applicable for a specific rotor system.
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Fig. 1 Diagram of the vertical rotor
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Fig. 3 Geometry of AMB rotor after impact
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Table 1 Geometric dimensions of the rotor model

Dimension and property Specification
Mass of flywheel 935 kg
Eflfa]; Vr;}l;)erglent of inertia 4974 ke -
Length of shaft 172 m
Stiffness of radial AMB 51 MN/m
Damping of radial AMB 1,500 kg/s
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Table 2 Parameters of the backup bearings

Dimension and property Specification
Inner diameter 120 mm
Outer diameter 260 mm
Bearing width 60 mm

Ball radius 50 mm

Static load rating 612 kN
Number of balls 15
Clearance between rotor/bearing 0.6 mm
Bearing support stiffness 300 N/m
Bearing support damping 1,500 kg/s
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Fig. 5 Orbit of the rotor
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Fig. 6 Bearing load with Kb =700x106 N/m
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(b) Bearing loads
Fig. 7 Transient responses with bearing clearance =
0.3 mm
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(b) Bearing loads

Fig. 8 Transient responses with friction coefficient =0.2
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(b) Bearing loads
Fig. 9 Dynamic responses with minimum orbit and

bearing load
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