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Thermal characteristics for bearing combined EHL theory
with CFD method

LU Fengxia', WANG Tao*, ZHAO Zhigiang'

(1. National Key Laboratory of Science and Technology on Helicopter Transmission,
College of Mechanical and Electrical Engineering,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China;
2. Nanjing Engineering Institute of Aircraft System,
Aviation Industry Corporation of China Limited, Nanjing 211106, China)

Abstract: In order to accurately predict the thermal characteristics of angular contact
ball bearing in the transmission system under spray lubrication, the bearing thermal elasto-
hydrodynamic lubrication (EHL) model was established, and the micro-contact interface
load and friction coefficient between the raceway and ball were obtained. On the basis, heat
generation was calculated by using the local generation. Computational fluid dynamics
(CFD) method was used to establish a coupled oil-gas two-phase flow model for angular con-
tact ball bearings, including the choice of turbulence model and fluid domain boundary condi-
tions. Furthermore, fuel injection speed., nozzle position and gas fraction were analyzed. Re-
sults showed that the application of CFD method with accurate heat generation calculated by
the thermal EHL theory could predict the optimal injection speed, the nozzle position and gas

fraction of the bearing under various operating conditions, lubrication parameters and geo-
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metric parameters. When the injection speed was 5m/s, the maximum temperature of the

bearing chamber was decreased by 4.40% compared with other injection speeds. When the

nozzle position was below the bearing axis, the maximum temperature of the bearing chamber de-

creased by 4. 30% compared with other positions. When gas fraction was 15% , the maximum tem-

perature of the bearing chamber was improved by 1. 57% compared with other gas fraction.

Key words:

angular contact ball bearing; elastohydrodynamic lubrication (EHL);

local heat generation method; spray lubrication; temperature field
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