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Abstract —Laser surface texturing (LST) methods are applied recently to generate micro-dimples in machine
components having parallel sliding surfaces such as thrust bearings, mechanical face seals and piston rings, etc.
And it is experimentally reported by several researchers that the micro-dimpled bearing surfaces can reduce fric-
tion force. Until now, however, theoretical results for various dimple parameters are not fully presented. In this
paper, a commercial computational fluid dynamics (CFD) code, FLUENT is used to investigate the effect of dim-
ple depth on the lubrication characteristics of parallel thrust bearing. The results show that the pressure, velocity
and density distributions within dimples are highly affected by dimple depths and cavitation conditions. Adoption
of micro-dimple on the bearing surface can reduce the friction force highly and its levels are affected by dimple
depth. The numerical methods and results can be use in design of optimum dimple characteristics to improve
thrust bearing performance.
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Fig. 1. Example of surface textured various bearing
surfaces.
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Fig. 2. Schematic of micro-dimpled thrust bearing.
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Fig. 3. Example of grid system vsed in numerical analysis.

Table 1. Bearing size and operating conditions

Symbol Value
Iy 50
. I 55
Bearing size, zm —
[ 1
h, 0~20
P, 100
Pressure condition, kPay,
P. 50
Sliding speed, m/s U 1
Table 2. Oil properties
Oil Oil-Vapor
Density, kg/m’ 962 0.02556
Viscosity, kg/ms 0.013468 1.256x16°
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Fig. 5. Streamlines under no-cavitation condition. h,=10an.
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Fig. 6. Pressure distribution under no-cavitation condition.
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Fig. 7. Pressure distribution under no-cavitation condition.
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Fig. 8. Streamlines under cavitation condition. h, is (a)
3 pm, (b) 5 tm, (c) 10 ym.

(a) (b)
Fig. 9. Streamlines under cavitation condition. h, is (a)
3 ym, (b} 5 zam, (c) 10 zm.

Fig. 10. Oil density distribution under cavitation
condition. h, is (a) 3 ym, (b) 5 zm, (c) 10 zm.
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Fig. 11. Oil density distribution under cavitation
condition.
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(a) 3gm (b) S¢m (¢) 10im
Fig. 12. Pressure distribution under cavitation condition.
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Fig. 13. Pressure distribution under cavitation condition.
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Fig. 14. Variation of dimensionless friction force with
dimple depth.
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