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ABSTRACT

Surface texturing of micro-dimples has been used in many manufacturing industries to reduce friction
between two sliding contacted surfaces. Surface texturing decreases the frictional force owing to minimizing
of the sliding contact area. In this paper, micro-dimples have been fabricated on an Al6061-T6 surface using
a two-frequency elliptical vibration texturing (TFEVT) method. A high-frequency of 18 kHz and
low-frequency of 250 Hz were applied to an elliptically-vibrated tool holder. The Stribeck curve was plotted
to analyze the friction coefficient trends. Furthermore, the representative wetting index, such as the water
contact angle (WCA), was measured by considering the friction coefficient. WCA is associated with
micro-dimple density and associated parameters. Consequently, the dimpled surfaces with a low friction
coefficient exhibited a relatively high WCA in the feed direction. According to the Stribeck curve, the
dimpled surfaces demonstrate superior friction performance for mixed-film Iubrication compared to the
non-textured surface.
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Fig. 1 CNC Machine(DC-2 Daegu Heavy Inc. Co.)

Table 1 Conditions for dimple manufacturing

Workpiece Al6061-T6
PCD (poly Crystalline
Tool Type Diamond)
Low Vibration Frequency 250 Hz
Low Frequency
Amplitude 22.5 pm

3D Rels:onant Vibration 18.0 KHz

requency

Phase Shift(L-Bx-By) 0°, -45°, -90°

3D Longitudinal 1.0 pm
elliptical -

Locus Bend%ng X 1.6 um
amplitude | Bending Y 0.8 um
Ad(Tool to Workpiece) 5 pum

Feedrate(mm/rev) 1.0
rpm 60, 80, 100, 120, 150

pumE BN, AFel o3 FAFEE HEY
Titanium .2 FAE EFeo] Ay AgFS
8 A4 PCD &7 BdolA HF 225 um ¥
2 FEH dEE ALY 5 Uk Al6061-T6 I
247 QA3 T e Al 5 pm7t HEEH
Atk Table 1S wlo| 22 D A=A ZA 250
Hzo] AF3}52} 18.0 kHzS AF3457} FAlol &
€48 253 M%5 H2 JdF AFzdelt) 3% W
g QakatE 00, -45°, -90° o|th o]HFEEZE 1.0
mm/irevE TAZ F CNC AHk F3= 3144360, 80,
100, 120, 150 pm)E WAoo =ZH HE| U=
£ =Hsgct I g9 Uxo Wstel FAA S
o] Wigle] we}l vpEA e AgS BT

do o rfr
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Table 2 Cases of dimple manufacturing

Feed Rotation
(mm/| 1.0|al speed| 60 80 100 120 150
rev) (rpm)

Dimple Case Dlrrllple Dlr;ple Dlrglple Dlrzlple Dlrglple

Dimple Density(%)| 13.93 | 12.24 | 943 | 878 | 7.81

Fig. 2 Dimple

density measurement.
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Fig. 3 Experiment setup
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