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Application of Anisotropy of Sliders with Triangular Dimples
Under Asymmetric Pressure Differences
JI Hua'*, ZHANG Zivang', DUAN Zongxing', CHEN Zhi"

(1.School of Chemical Eng., Sichuan Univ., Chengdu 610065, China;
2.School of Hydraulic and Civil Eng., Tibet Agricultural and Animal Husbandry Univ., Nyingchi 860000, China)

Abstract: Parallel sliders textured with oriented dimples have different frictional performances when moving in different directions. However, the
anisotropy of dimples is hardly studied to adopt the different working conditions at bidirectional movements. Therefore, based on the multiphase
flow cavitation model in Fluent, a three-dimensional numerical model of the lubricant between the parallel sliders with equilateral triangular
dimples was developed for reducing the friction coefficient with the anisotropy of triangle dimples. Firstly, the fluid factor was calculated for
checking the flow pattern, and the grid independence test was done for determining the grid size. The calculation result was also compared with
the reference in order to ensure the accuracy of the model. Secondly, the anisotropy of triangle dimples was described. The reason of anisotropy is
the different wedge effects at different moving direction. Thirdly, the influences of the velocity and the depth of dimples on the anisotropy were
studied. Finally, the average friction coefficient of the sliders with triangular dimples was compared with that with circular dimples under differ-
ent bidirectional movement conditions. The results showed that the anisotropy of sliders with triangular dimples is obvious in the low pressure re-
gion, with a maximal friction coefficient difference 31.68%. The increase of velocity widens the pressure range where obvious anisotropy ap-

peared. The effect of dimple depth on the anisotropy depends on the effect of the dimple depth on the dynamic pressure, and the best depth for
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friction performance is 3 pm. The friction coefficient of sliders with circular dimples is between that with triangular dimples moving forward and

backward, and the maximum difference is 17.96%. When the working conditions of the two directions are different, the friction coefficient of

sliders with triangular dimples can be reduced by 13.3%.

Key words: equilateral triangular dimples; numerical calculation; anisotropy; friction coefficient; asymmetric pressure difference
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Tab.5 Friction coefficients comparison of triangular and circular dimples under different working conditions (%,=4 pm,

|#|=10 m/s)
A(Ap)=0 MPa A(Ap)=0.4 MPa A(Ap)=0.8 MPa A(Ap)=1.0 MPa
Ap,/MPa — — — — — — — —
e He (/% Mt He (/% He He (/% He He (/%
0.1 0.230 0.222 -3.3 0.154 0.148 —4.2 0.140 0.138 -1.9 0.137 0.135 2.0
0.2 0.146 0.145 -0.2 0.100 0.106 6.0 0.089 0.097 8.9 0.087 0.095 8.9
0.3 0.106 0.107 1.8 0.076 0.084 11.1 0.068 0.077 13.2 0.066 0.075 13.3
0.4 0.085 0.086 1.1 0.065 0.071 9.6 0.059 0.065 10.3 0.057 0.063 10.3
0.5 0.074 0.073 -0.2 0.059 0.063 6.2 0.054 0.058 6.0 0.053 0.056 5.9
0.6 0.065 0.066 0.6 0.055 0.058 4.4 0.051 0.053 3.9 — — —
0.7 0.059 0.061 2.2 0.052 0.054 3.7 0.048 0.049 3.2 — — —
0.8 0.055 0.056 33 0.049 0.050 34 — — — — — —
0.9 0.051 0.053 3.7 0.046 0.047 32 — — — — — —
1.0 0.048 0.050 3.7 0.043 0.045 3.0 — — — — — —
1.1 0.045 0.047 34 0.041 0.042 2.8 — — — — — —
1.2 0.043 0.044 32 — — — — — — — — —
1.3 0.041 0.042 3.0 — — — — — — — — —
1.4 0.039 0.040 2.7 — — — — — — — — —
1.5 0.037 0.038 2.5 — — — — — — — — —
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