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Fig 1 Simplified hydrodynamic model of shell
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Table 1 Setting of environment variables and material properties
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Fig 3 Oil velocity distribution under different

gear speeds
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different gear speeds
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Fig 5 Oil velocity distribution under different oil

immersion depth
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Fig 6 Velocity curves of monitoring points under

different oil immersion depths
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Table 2 Simulation setting parameters and
simulation results
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Numerical Analysis and Optimization of Internal Flow Field of Anti
Slip Differential Based on Fluid Structure Coupling

LU Lei"?, XIAO Huan', ZHOU Ning' , ZHANG Shucheng'
1. School of Automotive Engineering, Anhui Vocational & Technical College, Hefei Anhui 230011, China;
(2. School of Traffic and Transportation Engineering, Hefei University of Technology, Hefei Anhui 230036, China

Abstract ; In order to study the internal flow field distribution of an anti slip differential, under the guidance of fluid structure cou-
pling theory, the internal flow field of the differential was studied by software simulation. Firstly, a simplified model of three-di-
mensional fluid domain is established according to the internal structure of the anti slip differential, and the influence of different
rotational speed and different oil immersion depth on the steady-state fluctuation time of internal oil velocity is simulated by using
Xflow software. Secondly, with the internal flow field reaching the steady-state equilibrium first as the optimization goal, and the
fluid domain lubricating oil volume and the time required to reach the steady-state equilibrium velocity as the evaluation index,
the immersion oil depth at the optimal distribution of internal flow field was predicted. The results showed that when the lubrica-
ting oil immersion depth was —0.03 m, the flow field distribution inside the differential was optimal.

Keywords : anti slip differential ; fluid-structure interaction; numerical analysis; optimization
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