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Optimization Design of Four-point Contact Ball Bearing Structural
Parameters of Turbine Drilling Tools and Wear Simulation Analysis

ZHOU Si-zhu', XIONG Zi-yun', ZENG Yun'®, LIU Shu-jie*, MA Chuan-hua’
(1. School of Mechanical Engineering, Yangtze University, Jingzhou 434020, China;
2. CNOOC Hainan Energy Co. , Ltd. , Haikou 570000, China)

[ Abstract] As a power drilling tool that can meet the needs of deep ground and high temperature drilling, the short life of thrust
bearing is a key problem affecting drilling efficiency. Based on the CCD design method and finite element numerical simulation method,
three sets of variables were selected as the design parameters, the orthogonal test between different structural parameters and abrasive
wear life was carried out, and the optimal structural parameters of the bearing were determined by the range analysis method. The
temperature-displacement coupling finite element model of bearing wear was established, and the influence of axial load, temperature
and wear times on the wear depth of the bearing was studied considering the frictional heat generation of the bearing. The results show
that the overall performance of the bearing with optimal structural parameters is improved, the stress concentration of the bearing is
alleviated, the wear of the bearing is reduced, and the optimized structural life is increased by 4. 6% compared with the initial life.
This research method provides a reference value for the optimal design of this type of bearing. At the same time, the influence of
different working conditions on bearing wear was analyzed. With the increase of axial load, the wear depth of the bearing increases.
With the increase of the number of wear, the wear depth also shows an increasing trend. With the increase of bottom hole temperature,,
the wear depth decreases first and then increases gradually.
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Fig. 1 Schematic diagram of the structure of a four-point

contact ball bearing
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Table 1 Basic structural parameters of four-point contact

ball bearings
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Table 3 Statistical table of calculation results of orthogonal
test of bearing optimization design
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Fig. 2 Stress contours of each component before bearing

optimization
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Table 5 Comparison of simulation results of hub bearings
before and after optimization
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Fig. 3 Stress contours of each component after bearing

optimization
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Table 6 Basic parameters of bearings
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different temperatures
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