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Fig. 1 Single-stage spur gear set
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Fig. 3 Relevant areas of the gearbox lubrication research
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Research status and trends of computational fluid dynamics technology for

gearbox lubrication

YANG Shufeng' SHUI Jianfeng' LI Zhisheng®
(1. School of Mechatronic Engineering, Zhongyuan University of Technology, Zhengzhou 450007, China)
(2. ZRIME Gearing Technology Co., Ltd., Zhengzhou 450052, China)

Abstract: The gearbox lubrication system is an indispensable component of mechanical transmission systems. Under high-

speed and heavy-load conditions, improper lubrication can easily lead to lubrication failure, which directly compromises the effi-

ciency of gear transmission systems. Therefore, it is of great significance to investigate gearbox lubrication technologies using

computational fluid dynamics (CFD). Based on a thorough analysis and synthesis of research efforts both domestically and in-

ternationally, this paper reviews the development of lubrication modeling in gearboxes. The current research status is discussed

from several key perspectives, including CFD methods and mesh generation techniques, turbulence modeling, the influence of

vibration and temperature, and experimental investigations. Furthermore, potential directions for future research in gearbox lubri-

cation are explored. This study aims to provide a valuable reference for future comprehensive investigations into gearbox lubrica-

tion systems, with the goal of improving the service life and overall performance of gear transmission systems.

Key words: Gearbox; lubrication; Mechanical transmission systems; Computational fluid dynamics



