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Abstract — It is reported by many researchers that the textured bearing surfaces, where many tiny micro-pockets
or enclosed recesses were incorporated, can enhance the load support and reduce friction force. Recently, the
basic lubrication mechanism of micro-pocketed parallel surfaces are explained in terms of “inlet suction” using
continuity equation and simply cavitation condition. However, it is required that more actual cavitation condition
in the pocket region should be applied to estimate exact bearing performance. In this paper, a commercial com-
putational fluid dynamics (CFD) code, FLUENT is used to investigate the exact lubrication characteristics of infi-
nitely long slider bearing with micro-pockets. The results show that the pressure distributions are highly affected
by pocket depths, its positions and numbers. The numerical method adopted in this paper and results can be use

in optimal design of textured sliding bearings.
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Fig. 1. An example of micro-dimpled bearing surface
using Laser surface texturing.
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Fig. 2. Schematic of a pocketed slider bearing.

Fig. 3. Grid system used in numerical analysis.
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Table 1. Bearing size and operating conditions

symbol value
b 0.5 mm
bearing size
B 2.0 mm
. Pa 100 kPa.p,
pressure condition
pc 50 kPaabs
sliding speed u 1 m/s

Table 2. Oil properties

Oil Oil-Vapor
Density, kg/m’ 962 0.02556
Viscosity, kg/m-s 0.013468 1.256x10°
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Fig. 4. Pressure distribution for convergent slider bearing.
h=5 um, h,=4 um
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Fig. 5. Pressure distribution for Rayleigh step bearing.
h,=6 um, h,=4 pm
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Fig. 6. Pressure distribution. (a) no-pocket, (b) h,=2 pum,
(¢) h;=4 pm, (d) h,=8 pm

Fig. 7. Velocity distribution. (a) no-pocket, (b) h,=28 pum,
(c) h,=4 um, (d) h,=8 pm

(o)

Fig. 8. Oil density distribution. (a) no-pocket, (b)
h,=2 pm, (¢) h,=4 um, (d) h,=8 pm
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Fig. 9. Comparison of pressure distribution according
to pocket depth.
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Fig. 11 Pressure distribution for parallel slider bear-
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Fig. 13. Comparison of pressure distribution accord-
ing to number of pockets.
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