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Hydrodynamic Lubrication Condition
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ABSTRACT

Surface texturing of tribological application is another attractive technology of friction reducing. Also, reduction of
friction is therefore considered to be a necessary requirement for improved efficiency of machine. In this paper attempts
to investigate the effect of density for micro-scale dimple pattern on bearing steel flat mated with pin-on-disk. We
demonstrated the lubrication mechanism for a Stribeck curve, which has a relationship between the friction coefficient
and a dimensionless parameter for lubrication condition. It is found that friction coefficient is depended on the density of
surface pattern. It was thus verified that micro-scale dimple could affect the friction reduction considerably under mixed
and hydrodynamic lubrication conditions from based on friction map. Lubrication condition regime has an influence on
the friction coefficient induced the density of micro dimple.
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Fig. 2 Microscopy for micro-dimple pattern
(The arrow is sliding direction)
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Fig. 3 Schematic illustration for pin on disk
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Table 1 Experimental condition for friction test

Parameters Condition
Contact type Pin-on-Disk
Disk material Bearing steel

Pin material

Size of dimple for pin [um]
Density of dimple for pin [%)]
Depth of dimple for pin [pm]
Surface roughness

Bearing steel
50
7.8-36.6
4-6

0.008Ra, 0.016Rq

- Pin [pm}

- Disk [pum] 0.039Ra, 0.052Rq
Diameter of small disk 5 mm

Diameter of sliding track 40mm

Normal load range [N] 5-40

Pressure range [MPa] 0.25-2.05

Speed range [m/s] ' 0.04-0.32

Lubricant Paraffin oil (Saybolt number 125/135)
Temperature Room temperature
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Fig. 4 Friction coefficient as a function of velocity for
various density of micro dimple (continuous)
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Fig. 4 Friction coefficient as a function of velocity for various density of micro dimple
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Fig. 5 Friction coefficient as a function of normal load for various density of micro dimple
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