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Preparation of Titania Coating on Dental metals by Microwave Plasma CVD -In Search o
f White Metal-
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Metal is currently widely used in dentistry, but it has an aesthetic disadvantage

because of its color. For the purpose of whitening of dental metal, titania film were prepared on a pure t
itanium, a dental gold alloy, and a pure platium, by applying a microwave plasma CVD (Chemical Vapor Depos
ition) deposition technique.
Titania film produced was a rutile type at any metal. Some differences were observed in the film forming c
onditions, the films color on the pure titanium and the pure platinum were white to grayish white. Under
the influence of the silver component, the films color on the gold alloy were grayish white. In all of the
samples, the adhesive strengths were not enough. The future tasks are to examine the conditions for obtai
ning the good adhesive strength.
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CVD (Chemical Vapor Deposition)

IC
1
CVD
CVD
CVD
0.1mm

CVD

CVD

CVD

o

CVD

@

o

(diisopropoxy
titanium
CVD cold-wall

Ti(dpm)2(0-i-Pr)2

dipivaloylmethanate

PECVD



Source
@
= = Ar carrier
] JIS2 10 mm x 10 mm x 1
B =]
’:|_ Source heater mm
—
Quartz Stab
chamber tuner
| P77
2.45 GHz
Substrate :| microwave
generator
10 Pa
10 800 850 900
Pump-uJ
(©)
1
1 PECVD Rigaku RAD-C system
200
Ar (CMs-35FS )
D65 2 3mm
Ar CIE L'a’b*
50 cm¥/min 0, 50 cm®*/min 3
Ar 100 cm*/min
200 cm®/min
- K 3
AES AE,
NISSIN MPS-30W-DC-U
2.45GHz
150-26443
20
FUTURE-TECH FR-1le
PECVD 588.6 N 60 kgf
100
(D) (Peor)
() 0.8 4 Class0:
1.2 kw (P 0.2 0.1 kPa




Classl:

Class2:

Class3:

ClassO 1
Class2 3

Scanning Electron Microscope SEM
HITACHI - S-3100H 10 kv
®
@
Tio, TiO
Toxid
850 Pwt 0.2kPa P, 1.0kWw
X 2
200
FikE{L1%:850°C
E1 k&lﬁJA J ]
z /
S CVDRAEH : 1.0kW
= / mﬁm M,uh s \a TS
20/ °
2 X 1

FikE{E 800°C

04 02 01 04 02 01

FRIEE 5P (kPa)
BEABRLOBE

AREEE AP (kPa)
FEVEREDBE

TR 850°C

04 02
RIBES P (kPa)
BEABREOEBE

FUREH Por (kPa)
FEUEREDBE

Fi#EL 900°C

Al vt u
* 8“3172{7:!5& * 8'017247:'5&
00 =57 02 01 B APy 0057 52 o1 HHIPu
FRBREHPe (kPa) ) RIEENPa (kPa) K
FAURREDBE EEAfREDEE
3 AFE
AFE 3
ANES
AE)
Toxid PM Ptot
Toxia 850 Pwr 0.2 kPa
P, 1.0kw 850 Pwr 0.4kPa P,
1.2 kw
AE "
AE "~
Class 0
800 27
Class 1 3 Class 2 13 Class 3
11 850
27 Class1 5 Class 2

4 Class 3 18



Class 1
Class 3 19

900 27
1 Class 2 7

Class 2 Class 2
FwEit s00°c FEit 850°C

,Class 3
FiEmi s00°C

Pt = 0.2 kPa, Pu = 1.0 kW

4
Peoe 0.2 kPa P, 1.0 kw Toxia=
800 850
PECVD
» Toxid: 900 Ti
s Toxid™
900 ,
Toxia= 850 , Py ,
Classl Class3 s
. P, ,
,PECVD
» Toxia=850 Pt 0.2 kPa P, 0.8 kw
Classl
SEM

Toxig=850 Pot 0.2kPa P, 0.8

1.2 kW
P, 1.0 kW
Toxig=850 P, 1.0kw
Pewr 0.1 KkPa
, Pt 0.4 kPa
Pt 0.2 kPa PM 1.0 kW
Toxic=800

Toxic=900

.Toyia=850 Pt 0.2 kPa P, 0.8 kW
Toxia=800 Pt 0.2kPa P, 1.0
kw
,Ti
Fig.7
@
Toxic=850 Piot
0.2 kpa P, 1.0 kw 850 Peot
0.4 kPa P, 1.2 kW
Class?2 Class3
Toxia 850 Pt 0.4 kPa P,
1.0kw
(©)]
70
4.7 6.0 19



CVD
X
SEM
TiQ,
SEM
(A9)
CVD
(©))
99.99%

(PM) 0.8kw 1.0kw 1.2
kW (Ptot) 0.1kPa 0.2 kPa
0.4 kPa

X
SEM

(PM)0.8 kW
class3 (PM) 1.0 kw 1.2

kw

CvD

425-4
DOl :

¢y

&)

class?

59 2012

29
10.2497/jjspm.59.425

(YODA, Masanobu)

(MARUMORI, Ryotaro)

(OKUDAIRA, Yasuhisa)



