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EXPLORING SUPERLUBRICATING MATERIAL
BY DEVELOPING INCOMMENSURATESLIDING INTERFACE IN LAYERED MATERIAL
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Friction exists around us every day and has been recognized since ancient times as resistance to the

movement of objects. Friction causes friction and wear in mechanical products, resulting in enormous energy

loss. Approximately 25% of the energy consumed is consumed by friction, and approximately 70% of

mechanical failures are caused by wear material fatigue associated with friction. Technological development

to minimize friction in this way plays a major role in all industries. It is clear that. In this study, based on the

existing atomic-scale friction theory, by applying shearing to solid lubricants with a close-packed hexagonal

lattice, we search  for solid lubricants in a superlubricated state with theoretically smaller friction generation.

The purpose is to In addition, based on previous research, we also aim to search for solid lubricants that are

more industrially feasible.
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Fig.l  Biaxial shear device
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Fig2  Uniaxial shear device
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Table.l  Indentation test measurement conditions
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Table.2  Scratch test measurement conditions 5. 2 e AR

BAIEE—F IagLy T HE TV—=0 75774 E, iR ANEE ML %
AVvFra— XA E> F&lConical 120° 20um AW T L 7= B G E %, Fig789 IR, i, BIE
HE 0.3N 1% SEM % VTV, Fig.9 (NI i 5880 /K % 0 2 5288
77a—FEE 20um/min To-5HETH 5,

WERE 0.9N/min

277y FRE 1mm/min

BT BE R 0.3mm

RITE [B]1 24 n3

4. EBMR

AWFgECix, V3 v TRERZE O fTigE offi i L 7= Bk
2 — FMRISIMT L2 DT, X THENICH
RO I CTERRL 72,

EIC R 7= BRI %2 LAT @ Table.3 12783

Fig.7  Flake graphite before processing

Table.3  Solid lubricant
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Fig.9  Flake graphite after underwater processing
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Fig.10  Flake graphite before manual processing
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Fig.14  TEM image before processing

Fig.11  Flake graphite after manual processing
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Fig.15  Election diffraction image before processin,
Fig.12  Flake graphite thickness before and after shearing & 8 P £
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Fig.16 = TEM image after processing

Fig.13  Flake graphite after automatic processing



Fig.17

5.

—ih e AWERECTIL—2 7T 7 74 P RINLT 5Hi

Election diffraction image after processing
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Table.4  Indentation test before processing
BAEE (MN)  &KRES (um)  v¥ 7% (GPa)
N1 296.526 5.777 5.121
N2 295.096 6.228 5.434
N3 295.460 5.794 5.646
Table.5  Indentation test after processing
BAHE (MN)  HFXRES (um)  v¥¥ %K (GPa)
N1 275.437 2.550 20.222
N2 276.108 2.484 21.765
N3 289.139 3.025 20.851
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Table.6  Scratch test before processing

2979 FRE BRAHE RAEEN BARS

’ roRE R BREEGER

(mm) (N) (mN) (gm)

N1 0.3 0.291 0.026 0.145 -3.888
N2 0.3 0.301 0.017 0.069 -2.273
N3 0.3 0.305 0.030 0.172 -4.072

Table.7  Scratch test after processing
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i RoRE R BAEEER

(mm) (N) (mN) (um)

N1 0.3 0.295 0.017 0.093 -4.709
N2 0.3 0.263 0.018 0.103 -2.970
N3 0.3 0.313 0.044 0.140 -5.658
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