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Analysis of Nonlinear Dynamic Characteristics of a Gear—Rotor—Active

Magnetic Bearing System
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(School of Automotive Engineering, Huanghe Jiaotong University, Jiaozuo 454950, China)
Abstract: As a highly nonlinear mechanical component, the nonlinearity of AMBs can exerts an impact on the dynamic
characteristics of gear—rotor systems. A dynamic model of the gear—rotor— AMB system is established, taking into account the
time—varying pressure angle and dynamic backlash, and the influences of rotational speed, initial backlash and nominal air gap
length on the vibration response of the system are investigated. The results show that rotational speed and nominal air gap length
have a significant impact on the vibration characteristics of the system; specifically, as rotational speed and nominal air gap
length increase, the response of the gear—rotor system transitions from periodic to non—periodic behavior. Within a reasonable
value range, the initial backlash has no significant effect on the vibration characteristics of the system. When determining the
dynamic response of the gear—rotor system supported by AMBs, the nominal air gap length of AMBs is a more critical factor than
gear backlash.
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