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Study on the Dynamic Characteristics of Water-Lubricated Rubber

Journal Bearing Considering Journal Misalignment

LIU Yangyang', WANG Yabin', ZHU Changsheng’, YUAN Xiaoyang'

(1. Key Laboratory of Education Ministry for Modern Design and Rotor-Bearing System, Xi’an Jiaotong University,
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Abstract: To solve the dynamic modeling problem of water-lubricated rubber journal bearing with
journal misalignment, a 32-coefficient dynamic model is proposed, and the related
elastohydrodynamic lubrication model is established. Then the dynamic characteristics of the
bearings in 8-coefficient model and 32 coefficient model are solved by difference methods. The
influences of eccentricity and journal misalignment angle on the bearing dynamic characteristic
coefficient are analyzed. The results show that the stiffness and damping coefficient increase with
the eccentricity in the 8-coefficient model, and increase exponentially at large eccentricity; the
angular stiffness and angular damping coefficient also increase with the eccentricity in the 32-
coefficient model of bearing. With the increase of journal misalignment angle, the displacement
stiffness coefficient, displacement damping coefficient, angular stiffness coefficient, angular
damping coefficient, angular-force cross stiffness coefficient, angular-force cross stiffness

damping coefficient, displacement-torque cross stiffness coefficient and displacement-torque cross
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damping coefficient in the 32-coefficient model of bearing increase successively. This research

may provide a reference for the optimal design of water-lubricated rubber journal bearings.

Keywords: rubber journal bearing; journal misalignment; dynamic characteristics; water

lubrication
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