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Abstract —There are several studies on reducing the friction that occurs on the relative sliding contact surface of
moving parts under extreme environments. In particular, a solid lubricated bearing is studied to solve the tribological
problem with friction reduction and durability parts using solid lubricants (lead or silver) in a vacuum atmosphere.
Galinstan is mainly used as a liquid metal lubricant, but it is inevitable to have limited tribological applications owing
to its high coefficient of friction. Many researchers work on surface texturing for surface modification and precision
processing methods. To increase durability and low friction, DLC coating with hydrophobicity is applied on the con-
tact surface texture. Therefore, using an untextured specimen, a dimple specimen, and a DL.C-coated dimple spec-
imen under liquid metal lubrication, this paper presents the following experimental sliding friction characteristics in
the sliding friction test. 1) The average coefficient of friction of the DLC-coated dimple specimen and dimple spec-
imen are lower compared to that of a non-patterned specimen. 2) In the DLC-coated dimple specimens, the average
coefficient of friction changes according to the change in the dimple density. 3) DLC-coated dimple specimens with
a density of 12.5 have the lowest average coefficient of friction under 41.6 N of normal load and 143.3 RPM.
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Fig. 1. Photo for specimens and wear track.
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Table 1. Laser control parameter

Condition Value
No of loop 1
Laser Fiber laser
Speed 2m/s
Power 40% of 20 W
Frequency 50 Hz
Pulse width 60 mm
Angle 45 degree Fig. 3. Photo for liquid metal.
Edge offset 0.001 mm
Table 3. Experiment conditions for friction
Table 2. Notation for specimens Type Pin-on-disc
Specimens Notation Specimen Upper [mm)] 36 x 2
Untexture ut dimension | Bottom [mm] d60 x 5
10% dimple pattern 10T Normal load [N] 13.8, 27.7, 41.6
10% dimple pattern 10DT
DLC  12.5% dimple patem  12.5DT Stiding speed [RPM] | o "% "5 TS 602
coating __ 15% dimple pattern 15DT Lubrication 99.99 % GalnSn
20% dimple pattern 20DT
3t 3H A Aol 2arE EE-sl] =A| -°r] kA B Lo ] Pin-on-disk
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Fig. 2. Photos for coating machine and specimens.
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Fig. 5. Friction coefficient vs. sliding time for UT, 10T
and 10DT specimens.
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Fig. 6. Friction coefficient vs. sliding time for UT, 10T
and 10DT specimens|5].
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Fig. 7. Friction coefficient vs. sliding time for the density
of pattern in DLC coating specimens.
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Fig. 8. Friction coefficient vs. sliding time for the density
of pattern in DLC coating specimens.
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Fig. 9. Friction coefficient vs. sliding time for the density
of pattern in DLC coating specimens.

3=2re BojSa Qi) 10DTE Het vFEHAISE 0.185,
125DT= 0.1389] B+t whaAlFE eR U
TA3FsolA 3x&Ert S7A79, DLC 2% |
13.3 12.5 %°] YA H}ZLX17¥§A~ 7HAAL 9L
S RIS oA Qiu S[18]l 2lshd HEsh=
]/\1 FHE AR dZo £F5E AR 5EE A}
A713L, @Ee] A E8]E&(Dimple-to-diameter ratio)} 3
Ewol wet Ao JE dert SASL S-S ¢
skt w3k f8v dde 27l A 93 A
(!ﬂﬁiﬂg]_ 7—101)_& _&%}m—o H]-E]}\]71 n}ELg] 3l

7] ol THRITH nEEAITE Y g el B
9‘r LA BFATH 19].

o mlm

}

drﬂ,n

ox FH ro l"_>|"_,

_ISE rE

K

3-4. OIEAIEES0| OJA|IX B
Fig. 10 HAFEE3lolA vlEA g $ vlag 2
5 AHe] Au|Az SEM AlRloth 9E o] AAF

Tribol. Lubr,, 37(3) 2021

@
Fig. 10. Photography of worn surface after friction test.
(a) 10DT (b) 12.5DT (c)15DT (d) 20DT.
Wear Track

" EEEEEEEEEEE

4 m m s s EssEsEEEE

Fig. 11. Photography for worn surface on disk after
friction test.
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