BEATISE 2004 £F RERFCEHTE

Photolithography & Ol &%l micro-dimple 37(0f w& o|[NH

I_ .
OlEAHS
AYE @S0 =2lo/EaxdPy), NS 2| A3t

The effect of size on friction property of micro-dimple surface to fabricate by
photolithography

Y. H. Chae(KETRI, KNU), 8. 8. Kim(Mechanical Eng. Dept., KNU)

ABSTRACT

The aim of this papsr is to investigats the sffect of micro-dimpls size on reduction friction and to understand the potsntial
of friction reduction through micro-scale dimple to fabricate by photolithography on pin-on-disk test using flat-on-flat
contact geometry. It wag verify that the friction property with respect to the same pitch has been influence on the size of
dimple under lubricated sliding contact. Also, we can recognize from Stribeck curve that the friction property hasz a
connection with the size of dimple. It can explain a relationship between the friction coefficient and a dimensionless
parameter for lubrication condition. The friction property has been an effect on the size of surface texture on reduction
friction, not only because the density of dimpls, but also bscause the ratio of diamster/pitch. This ratio of approzimatsly 0.5
iz recommend under the tested friction condition. It suggested that the ratio of dfp iz an important parameter for surface
texture design.
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Table 1 Experiment condition for test

Parameters Condition

Contact type Pin-on-Disk
Digk material Bearing steel
Pin material Bearing ateel

Size of dimple for pin [pm]
Depth of dimple for pin [pm]
Surface roughness

- Pin before fabrication [pm]
- Digk [pm]

Diameter of amall disk[mm]
Diameter of sliding track[mm)]
Normal load range [N]
Pressure range [MPa)

Speed rangs [m/'s]

Lubricant

Temperatures

50
4-5

0.008Ra, 0.016Rmax
0.039Ra, 0.052Rmax
N
40
5-40
0.25-2.05
0.04-0.32
Paraffin oil{Saybolt number 125/135)
Room temperature
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Table 2. The size and density of pattern for pin

Size[pm] Pitch[pm] Density[%)]
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Fig. 3 Friction coefficient as a function of normal load for 160im of pitch under (a)0.04m/s,

(b)¥0.12m/s, ()0.20m/s and (d)0.32m/s
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