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Development for Adhesion Improvement
DLC Coatings by PSII Method
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Diamond-Like Carbon (DLC) has superior characteristics that low friction coefficient and high wear
resistance, high corrosion resistance. DLC coatings is made use of moulds, tools and mechanical parts.
We coated DLC coatings usuﬁ an ion beam deposition method with a pulse bias (a few kV) of Plasma

Source Ion Implantation- PS

method because of an

improvement of DLC coatings. We experienced a

coating method of a superior DLC coatings by changing of a bias voltage.
Key Words : PSII, DLC, Ceramics, Corona surf, Ion Beam Deposition

1. IC®IZ

4 ¢E> FRESE(Diamond-Like Carbon ; DLC)
P, (CERER TSR M. TR
CORHEH DB, ST FELV L XORE
I EIITE, 7, SRI~OREYR SIBR EHcbTe
STERSN TS, REHRIORE 2O LT, 7
5774 b, FATEL FRRTOND5, TOREIRER
Lo TRESENRRR->TWB, ZIIRBEOETN
SpSTBREE (XA VB F) osp*BalliiE (7774
F) %L 05B5720ThHBD, DLC (JEERARCIIR
FRORAH, Z0L 57 b, s OREER-TVD L
ELZONBH, w2 afRRFETIE 7EAT7 7 AR
DEEER T3, ERE T EROENNCL Y, #
R IR S BLL., BRITRCT, TR cHilEs
BIENTES,

EREREE LTI, BkDFEL LT, WS
(Physical Vapor Deposition ; PVD)#5, {L¥ROKHERE
(Chemical Vapor Deposition ; CVD)#ESH Y, L—¥°
PVD (0 & 5 (ZRBaaes 38y s Kb i 5
LvVHEE, RF 775 X< CVD 30D & 3 [ZRUssERs bt
HEEY 3, REFROEIESUARSFRER bOR Y, ENEh
REEELTND, T2 CIIRSHEE RS . K
OIS TRE: PVD O THAA A4 E—A
#3% (lon Beam Plating' IBP) ¥ %8\ Ve, &56IC, B
DERHTBEENE LTAFRL LT, T
ZA AN Plasma Source Ion Implantation ; PSIDE:

O CH S, BARICR, WA T RAREIT 5 58E%
WY AT, UL, ZHAREVIIEEA1Ek PSI H#533K
+ KV B, K kV &L, ZOMERONTEL, B
FhEkmEESEHEE LT B kV TRaThEZE
&, EWTEESEKNICT 5 & DLC BESOEEEREEL
TLESBNBHHIDTHD, iz, PSIHEEITF X~
T RF BEEZRTOA Z EHEV S, & 2 CIiEfiA
A —RER L THUCED, TR DIRNR—
SRS 120, BRI IN¥— (p3, sp*hER%
ERTBIDDIINNE—) DHEFESTD T LHSHE
TEB, ZOHEE. BVWARIM T A A C—L3E
(Negative Pulse Biased Ion Beam Plating#: & FE5, D
ZIE BONAR TR A -SRI L
<, DLC %5320, B A —R07 /—F
BE, BRI B8 YA T AEFLEE, Fi
Bt L TEREE N7 DLC BUEHEABE LTS,

2. B&
EReBEO DLC RT3 2Bk L, DC/Y.
T AL NVASAL T A= —TC L BB
HOHEER R SVAI Y T A X BB ONT
AT,

3. TWh
I WREHELTIORT,

B ABMEES (No03-06) B} J1 228892003880 & v RV 7 LHERE (03, 3.28~29 HH)

—160—

NI | -El ectronic Library Service



The Japan Soci ety of Mechanical Engineers

Flf A 7 A 2kV TSUS BARIFEEL -, LA, %
DY P AT TR EY o T2,

50 T T T T T T T T Y 0.008

s -]
P
~B—~ depcaition rate( uw/min) . < 0.007
- 40 ;/
kg 4 0.008
- i 'z
3 4000 €
z 36 | ‘ $
b4 -
5 2
3 Jo.00 2
§ 0.00 g
]
3
4 6.002
0k
Jo.0m
0 L L ) s
] 0.5 1 15 2 2.5 k] 3.5

ubstrate Vol tage(kV)

Fig. 6 Character of Substrate Voltage—Current and
Coating Thickness
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Fig 5 Afier Coatingof @Botch (Same@. ©)

PRS2,

BiR oshTN -
BE | B | WK [BURL-+(u| B v v
W) | @A) | (um) pvmin) | (V) | (GPa) . .

05 10 08§ 00031 1147 103§ § ::j i .

|19 o7 ooow 1oeg 13 ; ol

2 ad 11 oo 15164 1839 oz

4 o 1 ooor ool g o | | ]
oW 24 1| 00054 15279 ~‘j'74g L I a—

"Ihble2CoatmgC 1 and Result sbstrate curcont (ah)

Fig 7 Relation of Substrate Current — Coating
Thickness Rate
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FRiER
AyFNo | EIREBE®KV) (kHz) | Duty®)
@ 2 15 39
® 1 15 20
® 3 15 39
@ 05 15 39
® 2(Anode—LOW) 15 30

Table 1 Condition of Pulse
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Fig. 3 After Coating of ®Batch
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Substrate voltage{kV}

Fig.11 Relation of Substrate—
Hardness—Young Module
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Fig12 Result of Friction Test on Ceramics PSIE
DLC
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Fig.13 Relation of Substrate Voltage—Wear Rate
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Table 3 Result of DLC Coatings
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