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IR 77 0%
A7 1k 7% 575 % (lonized vapor deposition system )
Water cooling
CsHs Substrate SUS304
J‘| Source CeHg
E——|SUS304 Pressure 0.2 [Pa]

Filament Anode

-Reflector

— Filament current 30 [A]
- Substrate volt 2 [kV]
Exhaust ubstrate voltage

= | aus g

Anode power|supply | Filament power supply o _ _
m ] Deposition time 220 [min]

Reflector power supply  Board power supply

Film thickness 2 [um]

lonized deposition system
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Load

Saline ~ _ SUS ball
Sample — D .
rotation
Sample table
: SUS ball
Ball material =6 [mm]
Temperature [°C] 25
Humidity [%0] 15
Load [N] 3.00

Rotational speed [cm/s] 5.00

_ Friction
Sample Environment coefficient
Dr 0.529
SUS d
Wet 0.556
D 17
DLC/SUS i o0
Wet 0.117
D 0.265
O-DLC/SUS i
Wet 0.233
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Friction coefficient

Weight [g]
SUS DLC/SUS |O-DLC/SUS
0 1.14 2.29 1.01
100 0.73 1.33 0.67
200 0.87 1.14 0.59
300 0.87 0.97 0.60
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Container
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Beaker Beaker
Beaker| High-pressure steam A
~

1 cycle > \\_,/\

Hydrochloric acid

[ \

/

= &
SUS SUS | Digital hot plate \ |\
DLC/SUS VM DLC/SUS
Temperature [°C] 126 Temperature [°C] 70 [°C]
Time [min] 15 Time [min] 30 [min]
% IR GRS TINB & Acid concentration pH=1.023(22.1 [°C])
BERERP LV RERERZL cycleELEET100 cyclesE i
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G-peak | D-peak

100 cycles

70 cycles

50 cycles
30 cycles

Intensity [a. u. ]

10 cycles

1900 1700 1500 1300 1100 900
Raman shift [cm™]
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Mean roughness (Ra) [nm]
Cycle number

SUS DLC/SUS
0 10.4 5.76
30 24.7 7.11
50 106.0 8.53
70 71.3 8.40
100 47.5 8.36
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High-pressure steam
mE [°C] 126
B [min] 15
XEBRRGETEASNTLDSEH
/—V
Beaker . ~
A a-C:H/Nickel silver

Nickel silver ta-C/Nickel silver

SERSREHRERLS minZ1 cycle&L. 50 cyclesE i
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ta-C/HEH a-C:H/TEH
Ocycle 50cycles 0cycle 50cycles
C 87.70% 88.45% 91.10% 90.79%
O 890% 1091% 8.90% 8.96%

50 cycles Cu ND 0.58% ND 0.25%
Sin Zn  0.73%  1.07% ND ND
= Ni  0.14%  0.47% ND ND
() ta-C/i¥@B (b)) a-C:H/FH ND: < 0.02%
ta-C—»NiZxfEH
_ ey Jle &b I~ -
ta-C, a-C:HO RERRE XA E a-C:H—Nisk 42 H
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ta-C, a-CHO R EHZTER a-C:HIZEKUNilExt&EH

TDU EREMAY
Nano Device Laborator

TOKYO DENKI UNIVERSITY



BTSRRI R

BRI Iinﬁﬁﬁﬁz AlERGR
‘ e mEE [V]
A '[E@'E]'*’ﬂ ta-C/3E a-C:HIE
0 cycle 50 cycles 0 cycle 50 cycles
1 2 4 159 167
2 6 6 162 151
3 5 5 151 155
T4 (i 4 5 157 157
=of sy
ALBR S ta-C/IF B IFFEZEINEHVTER
B [°C] 23 a-C:H/ ¥ RIZ100VUL E D EE
i [%] 24
FHIREE [V] 1.00 ‘
RFYTBE [V] 2.00 a-C:HICKY &t R

ATV 7B [s] 0.5
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A2y F i RSB AG X A E#E R
N 2B = [N]
EEHE HEER iz a-C:HIE B
[[=1] 0 cycle 50 cycles 0 cycle 50 cycles
1 11.4 10.5 12.5 13.7
2 11.5 10.5 12.7 11.1
3 11.8 9.83 13.7 13.5

XAVYEVYFEF — EHE 116 10.3 13.0 12.9

R IR W E R ER50 cyclest® £
> |-’.‘- A Eé_' N
n_t%ﬁ 14: i]ﬁﬁﬁ__'iTﬂ
RS [mm/s] 0.167 l
£ 75R B [N/s] 1.67 a-CHICKYER B EZM
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