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Friction Property of Angle and Width Effect for Micro-grooved
Crosshatch Pattern under Lubricated Sliding Contact
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ABSTRACT

The current study investigated the friction property of angle and width effect for micro-scale grooved
crosshatch pattern on SKDI11 steel surface against bearing steel using pin-on-disk type. The samples fabricated
by photolithography process and then these are carry out the electrochemical etching process. We discuss the
friction property due to the influence of a hatched-angle and a width of groove on contact surface. We could be
explained the lubrication mechanism for a Stribeck curve. So It was found that the friction coefficient depend
on an angle of the crosshatch on contact surface. It was thus verified that micro-scale crosshatch grooved
pattern could affect the friction reduction. Also, it is play an important a width of groove to be improved the
friction property. I was found that friction property has a relationship between a width and an angle for
micro-grooved pattern.

Key Words : Friction Property("F2-5-4]), Crosshatch Pattern(Bl4HF-Y)), Stribeck Curve(Z2E2HH34), Photolithography
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Table 1 Experiment condition for fircion test

Parameters Condition
Contact type Pin-on-Disk
Disk material Bearing steel
Pin material SKD11

Width of groove for pin [um] 40, 70 and 100
Depth of groove for pin [um] 4-5

Density of groove pattern area [%] 20
Surface roughness

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

- Disk [mm] 0.039Ra, 0.052Rmax
Diameter of pin [mm[ 6

Diameter of sliding track[mm] 40

Contact pressure range [MPa] 0.5-3.0

Speed range [m/s] 0.02-0.30

Lubricant Paraffin oil(Saybolt
number 125/135)
Temperature Room temperature

Fig. 1 Photography of SEM for (a) sample and
(b) groove shape
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Fig. 2 Schematic of pin-on-disk type
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Fig. 3 Sliding direction on surface in friction test
(arrow is sliding direction)

Sliding direction

6 : Notation of Angle for graph
Fig. 4 Notation of angle and sliding direction for sample
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Fig. 6 Coefficient of friction as a function of normal
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Fig. 5 Coefficient of friction as a function of angle
from reference line

Fig. 7 Coefficient of friction as a function of a width
of groove for crosshatch grooved pattern
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Fig. 8 Coefficient of friction as a function of a width
of groove for crosshatch grooved patterm
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Fig. 9 Schematic diagram of reference length for
crosshatch grooved pattern
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Fig. 10 Coefficient of friction as a function of a

Reference length for micro-grooved pattern
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