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Effect of Load Direction on Lubrication Performance of the Four-Pad

Water-Lubricated Tilting Guide Bearing for Vertical Rotor

CHEN Fei, JIN Yingze, YUAN Xiaoyang

(Key Laboratory of Education Ministry for Modern Design and Rotor-Bearing System,

Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: The tilting-pad bearing of a core main pump is taken as a research object to numerically
study the influence of the load direction on the static and dynamic characteristics of the bearing
and to solve the uncertainty of bearing load caused by manufacture, installation, tilting and
unbalance of the pump rotor. Numerical simulation is performed to establish the load direction
transformation idea of invariable load direction and variable bearing angle. A lubrication
performance analysis method is proposed based on the thermoelastic flow lubrication model and
the load direction transformation idea. Change rules of the maximum pressure, minimum film
thickness, stiffness and damping, as well as other performance parameters, of the bearing are
revealed under different load directions. Calculation results and a comparison with a typical
condition of loading between the pads show that when the bearing has a typical condition of
loading on the pad surface, the minimum film thickness decreases by 26. 2% , the maximum water
film pressure increases by 50% , while the changes of power consumption and temperature rise are

not obvious. The main stiffness and main damping in the load direction increase by 68. 8% and
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44. 3%, respectively, and the main stiffness and main damping in the non-load direction reduce by

87.5% and 71.1% . respectively. The cross stiffness and cross damping remain steady. This

research may provide a reference for the lubrication performance design of the bearing of vertical

rotor. It is recommended that in the case of uncertain load, the lubrication performance can be

designed according to the bearing mode of pad surface to ensure safety and reliability.

Keywords: tilting-pad guide bearing; vertical rotor; load direction; lubrication performance
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