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Anti-wear Surface Modification Method for Gears Based on
Synergistic Anodic Oxidation and Grease Lubrication

XIONG Wei'?, ZHU Wenhao'?, MA Yajun'?, CHENG Peng'?,
XU Jiagjia'?, LI Mengxue'?, YAQO Jinyu'?
(1. Beijing Institute of Precise Mechanical and Electronic Control Equipment, Beijing 100076, China;
2. Innovation Center for Control Actuators, Beijing 100076, China)

Abstract; To address the friction and wear issues of high-precision magnetic sensing encoder gear systems in aerospace
applications under severe vibration and alternating high-low temperature conditions. this study proposes a surface modifica-
tion method combining anodic oxidation with grease lubrication. By establishing an equivalent pin-on-disc model of gear mes-
hing. the tribological behaviors of 7055 aluminum alloy substrates and 10~20 pm anodized films under dry friction/grease-
lubricated conditions were systematically investigated. Experiments were conducted using an MFT-5000 tribometer to simu-
late extreme working conditions with an equivalent contact load of 100 N and a rotational speed of 59 rpm, complemented by
white light interferometry three-dimensional topography analysis and quantitative characterization of mass loss. Results dem-
onstrate that under dry friction, the 20 ym anodized specimen exhibited a 96 % reduction in mass loss compared to the un-
treated substrate. In grease-lubricated conditions, its wear depth decreased by 56 %. Microscopic morphology analysis re-
vealed that increased oxide film thickness effectively inhibits the transition from abrasive to adhesive wear mechanisms. The
experimental results have validated that the synergistic effect of oxide film thickness and lubrication significantly enhances the
tribological performance of aluminum alloy gears, providing a theoretical basis for surface modification of aerospace precision
transmission systems.

Keywords: 7055 aluminum alloy gear; grease lubrication; pin-disc friction; dry friction; anodized film
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