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Abstract — This paper will investigate the friction characteristics of a 100m Hexagonal Array, Micro-scale Dim-
ple Pattern, on bearing steel. These characteristics are researched by utilizing a pin-on-disk wear test machine,
under various test conditions. The reduction of friction is a necessary requirement for the improved efficiency
of this machine. As the speed increases, there is a decrease in the effect of the dimple of friction characteristic,
with substantially little change to density. Conversely, as the load increases, the dimple pattern grows larger,
resulting in a difference in the texture of these two components. At a dimple density of 10% the friction char-
acteristic is easily demonstrated, with a consistent change in both speed and load.
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Fig. 1. Surface texture of hexagonal array micro-scale
dimple pattern.
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Fig. 2. Reciprocation wear testing system.

Table 1. Test conditions

Condition

Pin-on-Disk

Parameters

Contact type
Disk material Bearing steel
Pin material Bearing steel
Size of dimple for pin [pm] 100

Density of dimple for pin [%] 5-35

Depth of dimple for pin [pm] 2

Surface roughness

- Pin before fabrication [um]  0.008Ra, 0.016Ra

- Disk {um] 0.039Ra, 0.052Ra
Diameter of small disk 5 mm
Diameter of sliding track 40 mm
Normal load range [N] 20-100N
Pressure range [MPa] 0.25-2.05
Speed range [m/s] 0.06-0.34
Lubricant Parafin oil
Temperature Room temperature
Fuelez #2313
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Fig. 3. Friction coefficient as a function of velocity
for various density of micro dimple.
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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 velocity
for various density of micro dimple.
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Fig. 6. Friction coefficient as a function of velocity
for various density of micro dimple.
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Fig. 7. Friction coefficient as a function of velocity
for various density of micro dimple.
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