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Design of test rig and wear characterization of planetary sliding

bearing under high-frequency start-stop conditions

Zhang Guang’en, Jiang Wenxun, Wang Wen
(School of Mechatronic Engineering and Automation, Shanghai University, Shanghai 200444, China)

Abstract: To investigate the wear behavior of the sliding bearing in aero-engine planetary gearboxes
under high-frequency start-stop operating conditions, a dedicated test rig was constructed. This test rig
enabled independent control of rotational speed and load, as well as combined loading, while
simultaneously monitoring the static parameters of the bearing. By integrating numerical simulation with
experimental validation, the theoretically derived static parameters were compared with measured data,
confirming the reliability of the simulated conditions provided by the test rig. A total of 12 000 start-stop
cycles were conducted according to actual flight conditions, capturing the evolution of surface topography
and dimensional changes. The influence of surface wear on bearing performance was subsequently
analyzed. Results indicated that after 12 000 start-stop cycles, the loaded-surface radial clearance increased
by 15.4% and the oil-film load capacity decreased by 7.4%. For bilateral surface damage, the greatest
performance degradation occurred when the damage centers were located at 1/4 of the total width from the
end face. For unilateral surface damage, the maximum performance loss occurred when the damaged edge

was situated at 1/4 of the total width from the corresponding end face.
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Table 1 Basic parameters of the bearing
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