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Adsorbed gas lubrication

Nitrogen gas

blowing H
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Carbon Nitride
coating

® On-demand lubrication
® /n-situ control of friction

Friction coefficient p

Friction coefficient g
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Load: 400

SiNJ/SioN, CNx

I
~

o
w

o
)

Friction coefficient p

SigN,/SigN, CNx
N, gas blow
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Load: 1N
Velocity: 0.27 mis
Lub

Disk: CNx on SigN,

Ball: CNx on SigN,
mN
Velocity: 0.2 mfs

N, blow Start
| at 100cycles

Stop Start
Ll

Stop Start

Gas: N, (99.9995%)
Gas blow rate: 2.0 Limin
Inner radius of tube: 4.5 mm
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Number of cycles N, cycles

10000

1000 2000 3000 4000 5000 6000

Number of cycles N, cycles
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Flow rate:
3.6L/min
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Disk: CNx (100 nm)/SizN,
Ball: SigN, (r=4mm)
Normal load: 200mN
Rotation speed: 250rpm
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Ball: SizN, (r=4mm)
Normal load: 200mN
Rotation speed: 250rpm
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Blow angle of N, gas ¢, degree
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Flow rate of N, gas Q, L/min
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Nitrogen gas
atmogphere

Friction coefficient p

Friction coefficient p

.4 FNormal load : 100 mN

Friction coefficient p

5 Fristion cycles: 240 cycles
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Mizing

Substrate

Carbon target

\_) Carbon Nitride coating
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— N2 gas blow
=02 gas blow

Ar gas blow
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Air
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Friction coefficient p
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[ Disk : a-CNx on Si (t=100nm)
Ball : Si3N, (r=4.0mm)
Normal load : 125-132mN
Slidnig speed : 4.2x10° m/s
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Number of cycles N, x103 cycles
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Disk : a-CNx on Si (t=100nm)

Ball : SizN, (r=4.0mm)

Slidnig speed : 4.2x103 m/s

Friction coefficient p

Air Highvacuum N, CO,

Atmospheric condition
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Disk:CNx (Sputtering) on Si(100)(t=100nm)
Ball:SigN,(r=4.0mm) ;

N, blow rate:1.9L/min f—_
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Number of cycle N ,cycles
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Pressure of N,, x10% Pa
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Friction coefficient p

Disk: a-CNx / Si (t=100nm)
Normal load: 100mN

Sliding speed: 4.2x103 m/s ]
Total cycles: 240 cycles

[ in vacuum
WinN,

Al,O4
Ball materials

suJ2
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Disk:CNx (Evaporation)on SisN; (t=400nm;
Ball:SisNy(r=4.0mm)
N, blow rate: 1.9L/min
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Number of cycle N, cycles
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