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1. o7 X

7h. A7 AR

EEly A2 25 ASTM Grade I19] ©4 EEF
<, Hely A4 A2 EAE Titankeramik®
(Vita, Bad Sackingen, Germany)& AH&-31tt.

U, FEAH Az

FEAHL B AAY| Hrie BE HEE uF
371 el 2t EE 804, 1SO 9693 we 33
ZIANYE 2 7% SNH 22 AFHT. F5A
He A7) el 30x40x0.55 mn 271¢] ek
932 ol GA vl S (Selevest CB®, Selec,
Osaka, Japan) & w1232 §32Q Wi o g 238
&3 AF2A EeE A8F%27) (Ti-cast
super-R®, Selec, Osaka, Japan)& ©]§38t Fx
AT, F2H FE&u WEAE AAH] A5t
25 me ¢Fv]E SA]=(Cobra® Renfert,
Hilzingen, Germany)& ©]8-8te] M=t 82 3}
o jEAE AAL FTFFE AT F28
43S 0.2 m 79 copper wireE ©]8-3t] 5
mn/ming] £E2 Aaksle] 7kz 25X 3X0.55 mne)
& A9 S AFE. 24 A U 7129 &
22 8] 913t A" XA #9712 Digora®
(Soredex, Helsinki, Finland)& °]-&3t4th. ISO
0693 THA | 2A RE AJHL 25X3%0.5 m7}t =
T2 #1200 grit®] SiC paperg |43l F&%L
dAnjgt & FHFE AT

1

Table 1. Classification of groups in this study

o YT BF

25402 22 YTl weh Table 2 2ol
7 Zo 167014 ERAYT A2TL2E 1200
grite) SIC paper® ol&-stel kg F A A
A% AR 16748 Agsgon, ARER A2
SST¥ LSFo2 73t 2447t 50 w3} 250 i<

&RulF Ao =(Cobra®, Renfert, Hilzingen,

Germany) & BAFE 10 m2] A A 4 bard
gdoz 202zt Megetad . HCTH
NFZe oA Edxe dgos HCES FAR
10% H¥]&9 gat £89 o F72 3083 #Y
o224 AAY a9th2 NFE2 Fite 842 74
7} Byjulg 2:19 vjg2 3 F 17% 84
o2 Azsto] 587 ottt SHCE# SNFT
& 747 9STF $YE 2AcE M=Eaad A
22 Agstn 22 HCZ3 NFolAM9 10 % ¢
At A} 3087 Fole AT AR E4te] F3
¥ 2:1¢) Hlg2 E99 17 % FEH Eofsio

PSS LS HC NFSHCOSNF

Fig. 1. The photograph of titanium surface after
treated.

Classification Surface treatment Number
P As Polished 16
SS 50um Sandblasting 16
LS 250um Sandblasting 16
HC 10% HCl 16
NF 17% HNOs/HF at 2:1 ratio 16
SHC 50um sandblasting and 10% HCI 16

SNF 50um sandblasting and 17% HNOs/HF at 2:1 ratio 16




A% siach. 722t £ A

2 B8 AR7) B B ¢
9 Agd F5AHe 39 AANE Hrisi)
88 MSP(Mechanical stylius profilometer,
Surfeorder SE 1700%, Kosaka Lab. Ltd., Tokyo,

H} 331 2F3A9

A9 BlebEel 2¥AEE FH3) A8 U
A&7} (UH-100A%, Shimazu, Kyoto, Japan)l
w9t Bl s ARE 4% AA W20 m 7H4) 23l
A7) 3 AlE F4ol 1.0 mm/min® cross head
speed @ 3% 7hate] 3 FIAEE AW

Japan) & AHgsioich 24€ 89 AV e 744 o 243 2Ae] Bel7t dojut 715 FelA &

Ra(#H# A& E Brtetdet. Zo| gA3 PastE A 5L FYstAL,
EA S 487 Y3l SEM(Scanning ke Ao met AR EE ALk

Electron Microscope, S-2700%, Hitachi, Tokyo,

Japan) & o351t 2 =%k - F(N/w)

(k © 4.7/mar)

o}, 24 34

AL A=A Titankeramik®(Vita, Bad
Sackingen, Germany)& ©]-&3to] A 23|49 A|A]
tl2 Table 18] &4 F7)9 g} 2 & 483
U}, 54 A|He] Fohol Fig. 29 #Zo] 8x3X1 mm
719 =AES A Y8 55 A LE A
o Alg8tgnt. BEbE AME Degassing T4
N 23 HAE 2FA (BondenE 28 =X34L
BEY w2 23], dotd A 2819} glazing £28&

|
20.0 mm ——’——————-1‘

NIt kel 24 AL AzAre] A A “‘L%_HT'
waba] AlslE ch(Table 11). t %

——— B0 MM —————
A 2% AEE o) Ao FAVE L=

Fig. 2. An example of specimen and diagram of
three—point bending test.

Table 11. Firing schedule of titanium porcelains

Base Holding Heat rate Final Holding Vacuum
temp(C) time (min) (C/min) temp(C) time(min) time(min)
Powder bonder 400 2.00 67 800 1.00 6.00
Opaque 400 2.00 98 790 1.00 5.00
1st dentin 400 6.00 53 770 1.00 8.00
2nd dentin 400 6.00 53 770 1.00 8.00
Glaze 400 - 93 M0 160 800
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714 F £49 aEgtoln, ke Alne 94
A%st A0 we AREE Agold, St AF
e el

3 ElebEe] kRA W
#e =AY A o F
ElEo2HE =AY &
glstrl -‘Hﬁﬂ ¥
Ao UJrF/} v watdm A3
© @) cherdel ol SPSS Ver. 10.0 for
WIN(SPSS Inc., Chicago, IL, USA)2 ©]4-3} one-
way analysisE Al&3lAth. 24 = 2ol 94 A%
< 93| Scheffe s testE ©]&3te] 95 %] T

o2 g
il

i)
R
=
)
m

T ALY FHPLS BRI MSPE &4
3 A7 BT 79 AL7)e B8 A Pl vt
A tekaiA vEerse, 3 A7 84
A2 A el Fvlehes FPoE dxFd
pPTo] 74 wre 0.908 mol® LSTol 7P e
1.943 mo] HFFAAL7|FS Bt SSTH
LSTe 747+ 1,580 ¢} 1.943 mz M=o} 27]7b
Z7138ko) wet HF B8 AR S
SHCZ T SNFT-9) B3 53 Adrle 44 1.798
ume} 1.466 mz M=Bekaw) T axe] i o
gt H B8 AV ol A2 23H(Fig. 3,
Table I11).

EebE ¥9AE £ SEM ARAA P2 #1200
grit9] SiC paperd] Quist Hako] el g 22

FH *
I
..u.

A A e e g BAch SSvd Lswe Amgstay
oz Agste T4l deh(undercut) & 2He w5
o}, st #F Bag gdodel Yelyen, HCT2 F4wt
34 2= AP F 4 aFdA ddE F2F %‘49} 2o e madel vest NFE<
AlE - o] g3 oA @i SEME o] &3t 3td Bkl ofs H*‘Q‘% o) B &3 FA-S e
#e| g Ptg #Estn EDS(Energy dispersive o} SHOTE-& SLA EWxe] 9} %3 A=gas
x-ray analyser Spectroscope)Z ©]&38l] 5000, Hoz dAH Ff"‘?ﬂ FAd tgadel xS
2000u19] B =2 s el JE-S FA 8 < 290t SNFt& NFwo}h Al v 53 B89 &
ol Zglolg] ofe] T vEhte ZUFHE B
.z = o F=AH(Fig. 4-a~g).
1.2f Zoxe| gol| 2 1H ARV AY 2. 2gdsel £
4=
IS0 9693¢1 N 2IAE 3302 Hekad
7} FEE 8712 AH-E MSP(Mechanical stylus AL AR EA 9}4 A7 s 2339 (Table
profilometry, Surfcorder SE 1700%, Kosaka Lab V).
Ltd., Tokyo, Japan)®} SEM& S48t 2zt B4
Table II1. Average surface roughness of titanium surface after treatment
Classification Surface roughness(Ra, um) SD N
P 0.908 0.452 8
SS 1.580 0.444 8
LS 1.943 0.301 8
HC 1.084 0.288 8
NF 1.067 0.042 8
SHC 1.798 0.445 8
SNF 1.466 0.202 8
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%k% 25 MPa&A1 S8, LS,
SHCTo] o] 215 w&a1 e P, HCZ2 25
MPa &% 2, NF SNF#2 25 MPa®th o

2.500

opP
ass
BLS
HC
anNF
& SHC|
asNF

2.000

1.500

1.000

0.500

Average surface roughness (m)

0.000

Fig. 3. Means and standard deviations of average
surface roughness.

ugL_7

1‘
2

Zroll A 247} ek ey ul AR

73 HOE, A ZA e o n|A 3
P& 191 SNF-# SHC & vlwd A+
A7) e @o] fol Aol GAD
o Aol 7P Yt (Fig. 6).
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34 23N WAl doju} F wAst 25
o] AW-E

Spectroscope) & ©I

EDS(Energy dispersive x-ray analyser
gsled 1000m 9] St = oA

Table IV. Mean & standard deviation of bonding strength after 3-point bending test

Classification Bonding strength(2', MPa) SD N
P 24 97 5.76 8
SS 61.74 9.87 8
LS 4473 16.71 8
HC 26.13 10.12 8
NF 21.50 5.32 8
SHC 38.35 11.90 8
SNF 18.33 7.04 8
86.00 " ss “
70.00 225 &0 ®
s

o NF
ESHC
®SNF

50.00

40.00

30.00

Bonding strength (MPa)

20.80

10.00

0.00

0 SHC

30 HC

Bo

20 = SF

Bond strength (MPa)

4 6 5 1.0 12 14 18 18 20 22 24

Average surface roughness (49}

Fig. 5. Means and standard deviations of bond
strength.
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Fig. 6. Relation between average surface roughness
and bond strengths.



F-A% A7} S35 (cohesive failure)
7 (adhesive faillure)7} &7 #2d &%
Byr} F8 EHe) 23
A7 o Agd 1 AE

FHo A= T8 A7 s g o]
dol FEHAA et SEMI
A% A7 FH Sig} Tio] 2 VERs L.
v SS, LS, SHCE ¢Fulw SAtolurt Hzd v
A, SNFZo A & 451§ SAlo| =7t AEHA] &
skt 229 Siel Atomic volume? P2 6.80 %,
SSw2 7.11 %, LS+ 6.89 %, HCE2 4.97 %,
NF#€ 3.12 %, SHCT< 5.16 %, SNFT2
1.98 %= Aol Fdi v&d ARE HoF
et 9 F AjHe] SEM ARlelA SS, LS, SHC
T E e &AEd Sivh WA #2Ee
A P, HC, NF, SNFtellAl& ¥ 2E8 Sie o
G 2 o] HEEE IAE F UMK (Fig. 7).

D oox
‘i Mz
to £ do

o
oz i

> o (%
%-‘EE

%
o,
i

LT
R 4
ot

e

=
7
T

F FHEo)

By 3Z3

o (o 4
to

1‘
O

e £

V.o &

S et "J%”PE sl g A3

KThe 4 =R
= V=

HoR *}3-547] AN e Tl 7

Aol Fas olF FANIEe
Puo] g =AY 359 2
& F&7 24 AHE Al 7HA
< B P 55 A
A%, 3% A9 EAs
Zoll ot Ee]a Agd,
& Ao 2 Q13 4&EY Tl o
wettn 3EY. 18 B3 A8 E
40 F493% C’JX}i Van der
Waals I 7&&‘}9\9\‘3}.“ o] & Hlgto 2 =9 F

x#oz oy 7pA d+

i
fr
N
ik
op
tﬁ‘
=
N
N,
nZi

Eala A3 3'—7(4

i
rﬁ

o
N,
)

. 1o
fog
j=v]
)
S
=4

n:°l

o
N

2

oA Ty B T
__L?i_',

o2
o

SAlsh 24218 B
AARE|A 2471 S

91¢] Lautenschlager 52
23 Tkt mARgE e

FA, AF 59 TSt v
ol E u]akoj/\-‘io] Absel 4

oA, F

3 =A% =56 Aleld 2%E 3Tt dES

594

i el=

olgigt statd AWy ol B ARE
wA e} T4 AN S8 4L F)” 1966
d Lavin & AR FZ2He] dvtd FxHET 2
7wt 2718k ol AWdA ZH-gAel F7s8t
o LAYRte] ato] o] & o] FolA]7] W Eol2la
3} t}.® Papadopoulous $-2 50 m¥r} o & 24
2l 250 yme] ¢FwF UAE AL 7B ElEkES
Ao AFEE F/MFI 2 ofE o & A
7} F&o EUEA &) wiEola SR ®
Derand $< 250 wellA 50 mE ¢F0lF AAE
AEANAL W) AR R Aol & BFE)
At

B A8 E ISO 96939 whet 33 2% &
AL 23 vewy ALidzAee] 2R =E
223 A3 7|4 A oM o & AFEE
AR} ol Fz2E EHElF ®EE #1200 grite)
SiC paper® Anke Alastal oF 50 mH =9] E]E}

FHE AAsG e dirEel Fx Hebge] A

2o FAE 40~50 um ol2te SH AT <3
ol AtalE R¥o] AAHD 01-?- EHANEE

A eats] 7] W iel] AkstEol A ki e |
e A 24 A AtsiE 37‘?‘}5101 ol&
9 AR sk TR Pl BT A= 4%
& st} 3 B Ao EAw) 23dn

Ao F40 ARAEE EHE) skl & A
FAME 3H FFAEE AHESIHEY 1 ol
A A ddgg o] gelska wHEA AHol 7P
Fotn] A2 S F&e] FAVE dHeR

grgAel glow Fzslelo] gl7] wEelth” ol
3 34 FFAEL 130 969391M ZATHA L2 A
Aetn g WHeg =A-84% A= FH
ga) AHgE 3 sl Bielth. 31 F3AAM A
AL wAe] FA7L % AF 2AF WA 3

4o] Qoig & glom o o FPTE e 2
REA offet Bl Q4R ES EHsE Aol
2 353 Eale] A vgo] 1:201 0] Slofot &
q_23

33 ZIe 2447 Jietagod AP
SS##} LSTo] 7MY e ARAEE HoFa §)
THP(0.05). o) 743 Ko B AdriAo] 3



o] o] FEoZ EY B3t ZA7} Fdl 9
3 Aze] Agol vehd Ao R Helth Ko-
nonen S& MzigirEloz A gelg 79
AR EAL FH3 vhe-Fo] A5Ad PAS oA
gt Aoz e gl B wEo A
cigrg A A gl Hole AFATIt fol

A S7tE ok dle B Ad Ao} B3l s
AdEHA 2T P LS+, P SSEE ]
WAL, mlAlEH Al HCT S NPT g, ¢
I ANEEAY T oA RAA S AP SHCE
I} SNFZE A2 vjwaid g4 3d1 A7)
gL 7ol vlud & APPEE 2  F
Ao} ST LS Hlusiey 03] B i
| AR gto] Tk ey w7} Akl
ok g Hebsd mAeke) A= et 3
T BH AY7Y) YR B Fio] A=Y
‘: 13 2 #A7 e Ao r Helth Fung 3ol @
A A2 AV E AR 29 F59) AES
A S Ao stk ST ElelEe] Hd
AR W2 A we) S Hrlelr] 9
T4 BRFEe] ThHojof Avhn e
A e F7HQ Ayt doE o2 AR

A=

FHE

OEEREL !
oi‘ 3 7%7.4_71%;%—2— THIASE ABiF o] A9 gl
Pz Aol AU Lol Fp7) W 2
$i7} gad slee e

Reyes Bl o8PH ZAY 10% G #8deg
308 BYe=EH ﬁ‘ﬂx{a}e A e FToA
7P o34 A ‘% °é°i°f'4 ElEhf FHo
7]_;% Z A3k )\]@]_u_T %
Rk o}crl VY Ee @?&7&5% E%iﬂ, CASES
gag & A TR ARt 2 =
getaw A B A AFUE SAjol=r)

595

W&ol stk Naylor 5

1o 2 334 A g Alfe A9t

arZogn A2FdE S AT

. 2 AFAM = Reyesd] 97

o] dato 2 BUAE APl ovt At

gt FHT o ‘5:“’ 2= E Ve
‘%

, DS —E" @401]1\1 817}
o8 e 749& Ho} o) Bleby ﬁ‘?iJM
71AZ 3)o] o] oA A] gotM AAre] Fa
2 olojd Ao ® ¥t}

2 ATl Beted 2 AlzEda 4 A%
Az MeBgrelor TW A S A3 3¢
7189 F&-wA e Aladel 2= FA

BwE weity 33 U= AY AT SS, LS,
SHCTME Hepadt BAl9 27 =e #Ha 9
% 715 25 MPakth E3toy P HCw2 25
MPa A&9 Z2Z72=E BH32 NFTH SNF&&
o] 71&& FH3A BT Ao vehde s B
A7} gebgd =xete] 287w oA o
=83}

B A7 AUEANE T nAEEA e Z
223 A ERAE F uAEEALIE AAG F
o2 A BRF 4 low AdEdEAeTe] vl
EAAeTEGg o 22 2LEE /e 298
B2oh, a8v AQERAY F uAEEAYE A
3 7 AHER AgEHAgzZEe 23
9 9 3e HaoH oy o3 Aol & B3]
THP(0.05). Reyes 52 ANERAE AP &
ol EHA DS AP o)A Aeld EH 2
_g] TAA L vl o}cq B A éa} 242-_71-,9. o}7] 0]'.1‘
Elebgd TA) A Atole] ZYE S stAlT)E
&2 v ek & d7dMe ﬂﬂ%i@ﬂﬂ
T nAEAAEE AYsHA =HH 2H AduA
AAGA AR FHE FaA717] digl Hﬂhi
e woe gade slos »}E}kxu}

25t A AP L A F2 7%l BA3F
P ww 9e Hlebre 2 ASNSL B S

Qo e A7E g Hskd TAlske) 2
o= voA e Ao HriEn 9rt. Pro-
bster 52 Eleb g A4 =AY 237457t UA-=2

p

J

L_

OO\

mwm



2 339 dbt w A 287 5o 38~58%2] HHd
s M? Saadet T 33~60%ek R
Yilmaz $-& UA-2& LG 2PAEe 2o
Hax9l 25 MPas 23gcttn stAth” 3
AR AL A F2IE0] @A FIH
JdE gebg2 1 AN 97 AA goH
U odlad v mAlekel A¥Te obF 7ol
Zestd &% ety E=AAGR g 37179
oAy} fkalslofok & ot}

olo

V.4

rtu

A7 e Elehge] FHEAE ddeiA &t
Pt xW ARV B9 e Hrhetn AL
wAete] ARAEE 1SO 96934 =t 33

—

doz 23 et e A e At
1. 3% 2RREAY A% 50 me] FFOUE A
=¥l Ag)g SS7o] 61.74 MPaZ 7V &
IS EriRlon ole feld Folg
ERITHP(0.05). EJEbES] ERd] M=t
T oA AN BAom s AE)
5l ARD Zxjote]

ole o AolE

e

ok

[o M o
S

[o?
tlo
i
o
=
32
o
i
ultd
rz
FEoad U oofh i

=]
¢

o X
=l

4
|
i
2
i)
o
=l
rlo
o
(1]
ot
4

[e2

SNy
>,
SUNS LU A

vehiglen A=getsdy

2
Bk
ol

e
=
B
(1)
=51
ne
=
HE
RS/t

ikl

e
k)
>

lu

=4

[

B offt,

Op

ox o

!

M

f
¥
o
v
g2
ok
4
2
>,

Mot orlo | orle
2 o
(2R 3

B B Bl

=R
2=
2 X

9l HC#3 NFE, A Ed s
gt A2l SHCT SNFT
| A7 SrretE AR
T2 vt Fd &
17|18 che e o] APHme o

iy r2 [
of L t =

596

]

[

T

1. Bagby M, Marshall SJ, Marshall GW.
Metal ceramic compatibility : A review of
the Literature. J Prosthet Dent 1990;63:
21-5.

2. Federation Dentaire Internationale. Alte-
rnative casting alloys for fixed prostho-
dontics. Technical report no. 34. Int Dent
J 1990:40:54-5.

3. Kelly JR, Rose TC. Nonprecious alloys for
use in fixed prosthodontics: literature
review. J Prosthet Dent 1983:49:363-
70.

4. Kononen M, Kivilahti J. Fusing of dental
ceramics to titanium. J Dent Res 2001;
80:848-54.

5. Kononen M, Kivilhti J. Bonding of low-fus-
ing dental porcelain to commercially pure
titanium. J Biomed Mater Res 1994:
28:1027-1035.

6. Lautenschlager EP, Monaghan P. Titanium
and titanium alloys as dental materials.
J Mater Sci Mater Med 1993:42:245-
253.

7. Hruska AR. A novel method for vacuum
casting titanium. Int J Prosthodont 1990:
3:142-145.

8. Togaya T, Suzuki M, Tsutsumi S, Ida
K. An application of pure titanium to the
metal porcelain system. Dent Mater J
1983:2:210-19.

9. Kimura H, Horng CJ, Okazaki M, Taka-

hashi J. Oxidation effects on porcelain-

titanium interface reactions and bond
strength. Dent Mater J 1990:9:91-9.

Craig RG. Ceramic-metal system. In:

Craig RG, Powers JM. Restorative dental

materials. 11th ed. St. Louis: Elsevier;2002.

p. 276-92.

11. Bondioli IR, Bottino MA. Evaluation of shear

10.



12.

13.

14.

15.

16.

17.

18.

19.

20.

bond strength at the interface of two
porcelains and pure titanium injected in-
to the casting mold at three different
temperatures. J Prosthet Dent 2004;
91:541-7.

Reyes MJD, Ohida Y, Andres CJ, Barco T,
Hovijitra S, Brown D. Titanium-porcelain
system. part 111 : Effects of surface mod-
ification on bond strengths. Bio Med Mat
and Eng 2001:11:117-136.

International Standard Organization(ISO)/
DIS 9693 (1999) Dental ceramic fused to
metal restorative materials. Draft Inte-
rnational Standard.

Sherill CA, O Brien WJ. Transverse
strength of aluminous and feldspathic
porcelain. J Dent Res 1974:53:683-7.
Root NS, Findley MM. The bond between
porcelain and gold alloys @ characteristics
and practical considerations. Quintessence
Dent Technol 1976:1:93.

Borom MP, Pask JA. Role of adherence ox-
ides in the development of chemical bond-
ing at glass-metal interfaces. J Am Ceram
Soc 1966:49:1-6.

Szantho von Radnoth M, Lautenschagler
EP. Metal surface changes during porce-
lain firing. J Dent Res 1969:48:321-326.
Lautenschagler EP, Grenner EH, Elingtion
WE. Microprobe analysis of gold-porcelain
bonding. J Dent Res 1969:48:1206-1209.
Lavine MH, Custer R. Variables affecting
the strength of bond between porcelain and
gold. J Dent Res 1966:45:32-35.
Papadopoulos T. Effect of aluminium ox-
ide sandblasting on cast commercially

21.

22.

23.

24.

25.

26.

27.

28.

29.

pure titanium surfaces. Presented at 34th
IADR/CEO, 18-20 Semptember 1996,
Madrid, Spain.

Derand T, Hero H. Bond strength of
porcelain on cast vs. wrought titanium.
Scand J Dent Res 1992:100:184-188.
Lenz J, Schwarz S, Schwickerath H,
Sperner F, Schafer A. Bond strength of
metal-ceramic system in three-point flex-
ure bond test. J Appl Biomater 1995:6:55-
64.

Barghi N, Lorenzana RE. Optimum thick-
ness of opaque and body porcelain. J
Prosthet Dent 1982;48:429-31.

Fung LW. A study on bond strength of fired
porcelain on nitrided-pure tianium (Thesis].
Indiana University School of Dentistry,
Indianapolis, 1994.

McLean JW, Sced IR. The gold alloy
porcelain bond. Trans Brit Ceram Soc
1973:5:235-239.

Naylor PW. Introduction to metal ceram-
ic technology, Quintessence Publishing
Co., Chicago, 1992.

Probster L, Maiwald U, Weber H. Three-
point bending strength of ceramics fused
to cast titanium. Eur J Oral Sci 1996:
104:313-9.

Saadet A, Semih B. Bond strength of
three porcelains to two forms of titanium
using two firing atmosphere. J Prosthet
Dent 2000:84:567-74.

Yilmaz H, Dincer C. Comparison of the bone
compatibility of titanium and an Ni-Cr al-
loy to dental porcelain. J Dent 1999:27:215-
22.

Reprint request to:

Mong-Sook Vang, D.D.S., Ph.D.
Department of Prosthodontics, College of Dentistry, Chonnam National University

8, Hak-Dong, Dong-Gu, Gwangju, 501-757, Korea

msvang@chonnam.ac.kr



e. 17% HNOs/HF at 2:1 ratio during
S5min.

x5.0

g. 50um sandblasted and 17% HNOQOs/
HF at 2:1 ratio during Smin.

1 o 4 Jur

f. 50um sandblasted & 10% HCI pick-
ing during 30min.

Fig. 4. SEM photographs of titanium
surface after surface treatment.



3 15.0kV 11.0mm x1.00k SE(U) 12/9/04

¢. 250um Sandblasted surface.
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g. 50un sandblasted and 17% HNOs/
HF at 2:1 ratio during Hmin.
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f. 50un sandblasted & 10% HCI pick-
ing during 30min.

Fig. 7. SEM photographs of fractured
surface after 3-point bending test.
Porcelain remaining on the titanium sur-
face indicates a mixed failure mode
for the titanium-ceramic bonding.



ABSTRACT

EFFECT OF SURFACE MODIFICATION ON BOND STRENGTH
IN TITANIUM-PORCELAIN SYSTEM

Sung-Wook Roh, D.D.S., Mong-Sook Vang, D.D.S., Ph.D., Hong-So Yang, D.D.S., Ph.D.,
Sang-Won Park, D.D.S., Ph.D., Ha-Ok Park, D.D.S., Ph.D., Hyun-Pil Lim, D.D.S.

Department of Dentistry, Graduate School, Chonnam National University

Statement of Problem: Titanium has many advantages of high biocompatibility, physical por-
perties, low-weight. low price and radiolucency, but it is incompatible with conventional dental
porcelain due to titanium’ s oxidative nature. Many previous studies have shown that they used
the method of sandblast for surface treatment prior to porcelain application, the researchs are pro-
cessing about the method of acid etching or surface coating.

Purpose: The purpose of this research is to study the effect on bond strength between titanium
and porcelain when using macro-surface treatment and micro-surface treatment and macro and
micro surface treatment .

Material and method: In this study, we evaluated the bond strength by using 3-point bend-
ing test based on ISO 9693 after classified 7 groups - group P : polished with #1200 grit SiC paper,
group SS © sandblasted with 50 um aluminum oxides, group LS : sandblasted with 250 um alumium
oxides, group HC : treated with 10 % hydrochloric acid, group NF : treated with 17% solution of
fluoric acid and nitric acid, group SHC : treated with 10 % hydrochloric aicd after sandblsting with
50 um alumium oxides, group SNF : treated with 17 % solution of fluoric acid and nitric acid.

Results: Within the confines of our research, the following results can be deduced.

1. Group SS which was sandblasted with 50 um aluminum oxides showed the highest bond strength
of 61.74 MPa and significant differences(P¢0.05). The bond strengths with porcelain in groups
treated acid etching after sandblasting decreased more preferable than the group treated with
sandblasting only. It gives significant differences(P<0.05).

2. After surface treatments, the group treated with sandblasting showed irregular aspect formed
many undercuts, in the SEM photographs. The group treated with hydrochloric acid had the
sharp serrated surfaces, the group treated with the solution of fluoric acid and nitric acid had
the smooth surfaces, the group with sandblasting and hydrochloric acid had irrigular and porous
structure, the group with sandblasting and the solution of fluoric acid and nitric acid had crater-
like surfaces. But all of the groups treated with acid etching was not found and undercut.

Conclusion: In above results, average surface roughness increase, bond strength also
increase, but surface topographs influences more greatly on bond strengths.

Key words : Titanium, Porcelain, Surface treatment, Bond strength
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