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Fig. 2 Dynamic model of planetary gear-bearing-rotor system
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Tab.2 Supporting stiffness and damping of each component
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b4 1X10°N/m 1X10°N/m 1X10°N/m 200 N/(m/s) 200 N/(m/s)
0./, 5x10'N-m/rad 5X 10" N+m/rad 5xX 10" N+m/rad 100 N-m*s/rad 100 N-m-s/rad
0. 1X10° N+*m/rad 0 1X10* N+m-+s/rad 0
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Tab.3 Rolling bearing parameters of the left and right

ends of the system
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Fig.9 The effect of bearing tilt misalignment on contact angle, bearing clearance and contact stiffness
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Fig. 10 The effect of tilt misalignment on the bearing contact

force
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Fig. 11 FFT spectrum diagram of the system
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Fig. 13 The effect of bearing initial radial clearance on contact angle, bearing clearance and contact stiffness
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Fig. 16 The effect of different raceway curvature radius on bearing contact angle, radial clearance and contact stiffness
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Dynamic characteristics of planetary gear-rotor system with
bearing tilt misalignment

WANG Peng-fei', XU Hong-yang', MA Hui'?, YANG Yang’
(1.School of Mechanical Engineering & Automation, Northeastern University, Shenyang 110819, China;
2.Key Laboratory of Vibration and Control of Aero-Propulsion Systems Ministry of Education, Northeastern University,

Shenyang 110819, China; 3.China North Vehicle Research Institute, Beijing 100072, China)

Abstract: Aiming at the misalignment problem of the support bearing in the planetary gear transmission system of a tracked vehi-
cle, the equation of motion of the planetary gear-rotor system with bearing tilt misalignment was established. A bearing force mod-
el was proposed based on the nonlinear Hertz contact theory, which could be considered when the ball bearing was respectively in
the condition of inner/outer ring tilt misalignment. The proposed model was coupled with the lumped mass model of planetary gear
and the finite element model of rotor, and the dynamic model of planetary gear transmission system was obtained. The influence of
bearing misalignment on the system dynamic characteristics was analysed, and the evolution law of the parameters such as raceway
curvature radius and initial bearing radial clearance on the system dynamic characteristics was further discussed. The results show
that the bearing tilt misalignment lead to the sharp increase of bearing contact force, the periodic fluctuation of contact angle, con-
tact stiffness and bearing clearance, the increase of varying compliance (VC) vibration frequency amplitude and the decrease of sys-
tem amplitude. Enhancing the raceway curvature radius and bearing initial clearance can increase the VC vibration. However, the

appropriate selection of large bearing clearance can offset the adverse effects caused by tilt misalignment of bearing installation.
Key words: rotor dynamics; planetary gear-rotor system ; bearing misalignment;rolling bearing;dynamic characteristics
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