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CFD —analysis of Partiall Surface Groove Texture on Hydrodynamic Lubrication

ZHAO Yun-cai, HAN Lei
(School of Mechanical and Electrical Engineering. Jiangxi University of Science and Technology., Ganzhou

341000, Jiangxi)

Abstract: Surface texturing has been successfully applied to industry fields as a means for enhancing tribolog-
ical properties of mechanical components. A computational fluid dynamics (CFD) model is developed to study
the hydrodynamic capability of partially surface groove texturing on fully lubricated sliding. The effects of lo-
cation parameter L, which is used to characterize a pattern of array on the friction pair surface, groove width D
and Reynolds number Re on load bearing capacity of oil film are discussed in detail. The results show that loca-
tion parameter L has a significant effect on load bearing capacity with low Reynolds number Re. When L varies
from 0.4 to 0. 05, e. g. » the load bearing capacity has an increase of 58. 99% at Re=3 and D=0. 2. However,
an increase in Reynolds number Re may reduce this effect. Additionally, an optimal groove width D for the
maximum load bearing capacity exists at a special depth of groove.

Key words: partiall surface texturing; hydrodynamic lubrication; computation fluid dynamics (CFD); Reyn-

olds number (Re)
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Fig. 1 Entire and partial surface texturing of the surface
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ture on friction pair surface
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Table 1 Numerical solutions of the velocity field

h(y)/ u/ h(y)/ u/ h(y)/ u/
A0°m) (m+s?) (10°m) (mes') (10°m) (m=+s™")

10 1. 000 01 1.1 11 2.1 21
9 2.000 01 1.2 20 2.2 22
8 10 1.3 13 3.0 30
7 4.000 02 2.0 14 2.4 24.000 1
6 5.000 02 1.5 15 2.5 25
5 6.000 03 1.6 16 2.6 26
1 7.000 03 1.7 17 2.7 27
3 8.000 03 1.8 18 2.8 28
1 9.000 04 1.9 19 2.9 29
2 3.000 01 1.4 12 2.3  23.0001

R 2 EEGBITR

Table 2 Analytical solutions of the velocity field

h(y)/ u/ hiy)/ u/ hiy)/ u/
(10 m) (m+ s (107 m) (m+s?) (10°m) (m+s!)

10 1 1.1 11 2.1 21
9 2 1.2 20 2.2 22
8 10 1.3 13 3.0 30
7 4 2.0 14 2.4 24
6 5 1.5 15 2.5 25
5 6 1.6 16 2.6 26
4 7 1.7 17 2.7 27
3 8 1.8 18 2.8 28
1 9 1.9 19 2.9 29
2 3 1.4 20 2.3 23
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Fig. 4 Effect of location parameter L of the partial groove texture on oil film’s load bearing capacity with different Re
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