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Jochen® Caputox Z=AXEHS diamond bur®
AQAsE o] ZAEH 2Hg FoAdo
A NARY 2¥EE FIAAUGL B3R
122 Bertolotti, Lacy, Watanabe 52, Aol 10
% Hydrofluoric acid4}, 1.23% APF gel® 22 fluo-
ride etchingol] 213t A& B3 7143 #
A Y& £ F silane coupling agentE AT
A FEAR AFHe] TR BAPIL”
w0, o] B & £EE {FAHE FAAF7] A7
ARNe B8 JAHFRY Ao Calamia®,
Horn®, Simonson® Calamia®®, o]®5¢] oz} &
AR

T3 Bertolottiy 50p9) At3EF 1% (ALOY
o]% micro- sand - blastinge] HF\} APF$} f-AMgE
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lane coupling agentE AH&-sof Erin B sttt
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EEAEL AE AL FE2 ¥ATE Ni-Cr-
Be ¥% < Verabond(Aalba Dent. Co. U.S.A)%}

4% Au-Pt-Pb §5 Y Degudent H(Degussa AG.
Frankfurt, Germany)& AF3%3, TA+ Uni-
bond(Shofu Co.,, Japan) A& AHE-3Ft).
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AHE FA3E}7] 98t F4 moldE &3t
o (ZE 1), molddl casting wax(Maves Co.
Cleveland, Ohio, U.S.A)E F#43t 27 10mm,
F7 1.5mm9 $¥2 HENL, 15mmZEeld 10
gauge wax2 sprueE A% Hi- Temp(Whip - Mix
Co., Louisville, U.S.A) & AZ3A} AA)2 mek
st WS F 6087 ALolA AHsAFn
288 F Verabond$} Degudent HE F %3},
AZE FEAIHL 50u9 AH3Y£ 1 (aluminum
oxide) &2 micro - sandblasting®t & #200, # 400,
#800, #1000AIEZ Awiste] RHL FIE
Ho] HA 38R, 259 AFVZ 1083 AR

A
]

it 283 RE FH5AUL HAY 24 &
A3 TR AE A 1780°F7HAl 43] 7pgst
Aot AFE FEANHEE THLYAL olg3dd
A7 18mm, ¥°| 25mme 95¥ A Ho} Ew)3}
(2 2).
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Fig. 1 Metal mold for fabrication of wax pattern

Fig. 2 Figure of cylindcal mold for ebeddmg spe-
cimen
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AZE A8E FH5ANYE degassingdt, HlH
& F4£A18-L micro - sandblasting® ¥ Unibond
(Shofu Co., Tokyo, Japan) = A & A4yl oz}
14} opaque porcelain, 2%} opaque porcelain, body po-
rcelain £28 2233 glazingdtFvh. AlHe =
AREH] F7 lmm A= HHE o] FA 3§
sl #1000~ HEEZ AuE F, A #akx
FEAET A7t A 2 wA ezl Eafsted Al
Bg ¢93AH(HE 3).
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Fig. 3 Figure of fabricated specimen

(NSB), Electrolytic etching(EE), Tin plating(TP),
A4 | Sandblasting(PSB), SB+Tin  plating
(STP)1-&53td A sdn(ad 0, A
ZFE =ANAL 2 77 104 ATz [4
ZHE 1 37% HPO., 1.23% APF(acidulated phos-
phate fluoride), 10% HF(Hydrofluoric acid), ¥}
7+ © Diamond bur(DB), Sandblasting(SB)]— &
o] EAM A F silaneX & FAF(2E 5).

Diamond Bur (DB)
Sandblasting (NSB)
Electrolytic Etching (EE)
Tin Plating (TP)
Precious Alloy ———[:Sandblasting only (PSB)
SB+Tin Plating (STP)

Non - Precious Alloy-

Fig. 4 Methods of surface treatment of metal speci-
men

37% H.PO,
Etching Group'—-{ 1.23% APF
10% HF

Non - Etching GroupyDiamond Bur (DB)
[Sandblasting (SB)

Fig. 5 Methods of surface treatment of porcelain
specimen

+ Silane

3) #3HH

EUAYT NS 4 FUR £H73Y A4
ML silane(Poreelain repair system, Bisco, U.S.A)
)21 3 bonding agent(Porcelain repair system, Bisco,
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U.S.A)E vl23, FE5AHL bonding agent?-S
wEF FEPAA.

28 gol A9} o] B8R (Silux Plus, 3M U.S.
A)E AA 3mm, ¥°] 1.5mm 7|2 FE2FAA
F3stat.

F4E 2 2o ABS S 7AW A E

< i
37°C tap watercll 48X B33 & JPADZZE
Z33 .

Fig. 6 Figure of repair resin bonded to specimen

= YAFEE A &3ld o] FFol
F A 5 AR 7] (Instron Model
§-2000- C, Shimazuy, Japan) 2 43 |3, =9}
AT HRAREEE S84} oy TE
ABAE 719 crosshead speed® 5mm/min, chart
speede 20mm/minZ 3t H .

m, AYAMH
EAARE B¢ 8AF b FPAGT

Ze 44T ¥4 A48 59 10% HF=
AZHg Fo] 15.01 kg/enZ 4 F& BEEE



BROW, 3% HPOZ A e Ffl 3.67 kg/enl 2
g e AfEe 'E%.E}(P<O.(gl~)~,(£ 1,4,5).

F&AHAN HATSTY BF 4ALFS &
Ao HFAGZEE micro-sandblasting A 2T
oA} 8.38 kg/emZ AgYo] 7 =RAP<0.
01), diamond burZ 23 To| 3.61 kg/enz 2
ggo] 7} o (P<001), tin plating® 2
A T2 48A1F AFF olH] FHE o
oA YY) WE) A2FHS FHE & AU
(B 2.

AZEFY B$lME micro - sandblastingTr2

Table 1. Shear bond strength of porcelain
specimens after 48 hrs. (kg/em)

Group Mean SD Cases
H4PO, 3.67 .26 10
AFP 5.27 .25 10
HF 15.01 .24 10
DB 6.80 .26 10
SB 5.77 .34 10

2 A3 R tin platingd F7HA LR HAT
o)X A¥o] B w3tk (P<00D) (E 3).

%9 =AAH v§ AR FEHIA=ES
29 Ao o ®A UEEed, oe
AP0 2 &4l ARt (P<00D) (& 1.2,
3,4,5).

Table 2. Shear bond strength of metal specimens
(non - precious) after 48 hrs. (kg/er)

Group Mean SD Cases
DB 3.61 .13 10
NSB 8.38 .56 10
EE 4.58 .45 10
TP 0.00 .00 10

Table 3. Shear bond strength of metal specimens
(precious) after 48 hrs. (kg/ent)

Group Mean SD Cases
SB 5.03 .43 10
STP 9.03 .75 10

Table 4. Results of ANOVA test for shear bond strength in all groups

Source D.F Sum of Mean F F
Between Groups 4 793.33  198.3 2694.73 . 0000
Within Groups 45 3.31 .0736
Total 49 796.64

pP<0.01

Table 5. Results of Duncan’s multiple range test for difference of shear bond strength

between groups

Comparison 12 3 45 Comparison 1 2 3
1 (HPOY) 1 (DB)
2 (APF) * 2 (EE) *
3 (HF) * ok 3 (NSB) * %
4 (DB) * k% P<0.01
5 (SB) * ok kX

P<0.01
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AEIIE S, Te 2R AFEA 4] Aed
ulel o] mA|Abole] Ao AAE A, F
&I EY A7t FHA A 2 AV AR E
A%, AL FAN RARDGINAY, BAnE 2
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5 o]

®, oled EALFAGTY FEA 2L BE,

22 AF}AY, F5£TRES 0 A=A
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®, F49 =24 =AAAT SHHe Fe
FEEE] EAVL HL AS 5& FAUAA JF
AP 5 e F5 PHLE FEUAIE o] &%
o] @ o] & H I Qo nE®, T AR AYH
HFGA £E& o2 HE A =A 2
4% HXtY JAF, 357 Add wet 3
+8h.

& AL FIAY B FYHY NEE FF
Ede AAA g 2HTZE Yo =N 7]
A FAE FAAFE W] AHE-Eo] e,
Tanaka$* - pitting corrosion technique, Dunn¥
Reisbicks%V< electrolytic etching® =3t T
Ede] A7) 9g A}Y FTUME ARG
a8 ey o]28 &7} adhesive mono-
mer’t EUEHAAN 553 HFT AEEE 2ol
FgAx A om?, H2dE Musil® Tillersdl ¢]3)
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FHREYUY 2 2¥YY B2 9% & 5
AT+ Lubovich$e] B339 1, Lavine® Cus-
terg®e 59 THE AAA oz Ao
1B 718 A& Husgou, Shellsd
Sced5e 49 EURE/ AFHole ¥ o
TS "AA gSg TEFSAT. & Simon-
senTVL H|AZ LT AL FEEH
mAFATF2E A HH A2FEE S
ZIt}3 31HA, Ni-Cr-Be alloyE 10% ato =
A7 o 2 Aol A& micromechanical retention®]
%7} intradendrite gamma - primephase®] ) # o]
2§t SR I= lamellar interdendrite phaseZ}b o
Fog mAUZozN A7A He Aoy, oe
2o JAA Hdd 9% AFY F7to]r)
B7be FAHeg EWFo] HoldozA 3715
© Rolgtx . Daftary®t Donovane =A%
HAZSE 29 2359 i =3 Akshete
4¢ 2437 A8t AANg NE, dT@
b oW, me s0ume] AFEE01E (ALOY) ol
9% micro- sandblasting® £ 72 ] & 4ol)-o} )
ZIAAQ] 28E& FAAF Brtoh)e}-F &9
Aol slip stepe OF7IAIA 4HAFY AxAL
FEEHoZRE B E exoelectrond AL
o719, o] A= FHEHAA o8 38
#qste AALZTE FFANIGD SIS,

$H Bertolottis”& Y F+E 0.5ume]
Sn(tin)€ coating3l A1}, silicoating® & %H-¢ &
&3 #HF0E Hor APANA 1 AFEE
Z3AA2 & JdHoz Badgch.

olo] B ¥ EALFAZE FJ-A F&o
3d A$ 249 g xEAEE, AGS
9] 7% diamond bur, electrolytic etching, micro - sa-
ndblasting® 2 ¢} tin plating* 2] & 3} R3HE 3
A APHAIA=E 543 27 micro - sandblas-
ting Al o] /M L& ZHEL BHgon,
electrolytic etching® 2]&, 12|X diamond bur
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A%de 248 4+ 9. 2 ARE2Y
ASE NATETAN A £ FRAAIES

H.2) micro - sandblastingTr 2. 2 A 2§ F 7} micro-
sandblasting®] 21 % tin plating& ¥7td o2 A3
=& Hud 2F AFTE TN tin platinge] 2
g8 0 AFHE Jeid S ¢ F IR

=A< YA 28 F7E %A mechanical
roughening®] % 2] &3] 2 )7} Jochen®™ Caputos®
€ =AFEHE diamond bur2 AAA &= 27 o]
AR HAE YA FRE S FHNE F
ATt 3} 3L, BarretoS?-& metal coping®] H 9k}
A AR Edo] IS HAXATE FES
ZARJA FAE AFEhL 33} Bertolottis”
3} Anthony5" EAEE B3H4424H10% HP),
1.23% APF gel5 2.2 F-2 X2} 8tA =HH itz
AP IEE PN A 2AY o & 53t
en 7)o silaned M AL Ao F
AT Bustgen, oledE sAREA &

44t 2 silane coupling agent?] AME-& E3
FES 28 S dede B £ glgpesaz
75059, Bertolottiz "< £33 50ume] AT E
ol 213t micro - sandblasting 5§ 4t 218 2 zhs}
FAE A9 E 98 4 ok gk, 283 Sta-
ngel 5?2 silaneX )7} @1 A7 A ZAEE A
7V Fasitka & vk Qloh

EAERE Bgd5saoz AT T silaned

AL8-3le], Calamia®} Simonsens*& 2078 psi<

T=63) O

AAREE o] T¥L 3747 psid ARAEE g9
dFdH oz AHErtEslta .

2 dFdMe =AEAL A zHE(etching
grouph® 8] 4 Z+Z(non - etching-greup) 8] F T
2 BFslo] N4TL 37% HPO, 1.23% APF gel,
10% HFZ @zt HZst3. Bl4Z4Z& diamond
bur®} micro - sandblasting * 2} & £ RE =4
AL silaneM et FHAZ #e) FFAGH
=g 3% Ad, 443 v AAE §
AA 10% BIFiitez AYd Fol Mg L
24%4g 233, diamond burX g7, micro-san-
dblasting™ 8], 1.23% APFAEF, 37% QA
YTF €& YEEeY o FASHez
940l AAFP<00D. 23} o] & AFHo)
AZZAANA A AR 3A JEd AL
AR AFAZE YR FAKYL, A F4A =X
Eo] oFsi A A ghghit A E olo] Wi g A7}
o Ea3ittn AtsE.

=AHe] g A 35HA AFE silane
coupling agentAH& 0.2 o]FojA =], Azt

w
=
0

laned) HEo2 A%y ARPS FANG £
Ao ge Burt JATHD. AFEAAE ¢

#A silane coupling agenty> VA v - aminopropyl
triethoxysilane, vinyltriethoxysilane, vy - aminopropyl
tricthoxysilane 5] ZAFE-& A AlLgn
ow?, o g EAstel B S YWY
J% 7;_]_ QE},I&IS.ZL{(D.

Fig. 7 The chemical composition of metharyloxypropy! - trimethoxy silane and its resction to the porcelain

0 CHs
CHB_%E}— i +
CHj3 - Si-CHz -CHz -CH2-0-C-C=CH;
CHj3~

methacryloxypropy! trimethoxysilane

OH 0 CHj3
I I CHa
-Si-O-Si—(CHz)3-0-C-C=CH2—{EC—CH2RE}—R1
I COOR— a
CH
ceramic silane BIS-GMA
surface coupling agent
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] OH 0 CHs
H20 | J i
—————) 0-Si-0-H-H-0-Si-CHz-CHz-CHz-0-C-C=CH;
- CH30H | |
0 OH
surface of porcelain
- H20
0 OH 0 CH3
I [ il
{ 0-Si-0-Si-CHz-CHz -CHj -0-C-C=CH;
| |
0 0
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5 1 coupling mechanism< silane®] methoxyl
group©] A& 7h4= 83 =) o] hydrated silane(HO - Si)
o2 g1, olZe] =AY filler?] silicaE ol &
hydrozyl group™t &8} filler?) silicanete] 2
o] A, silane}e] B3} g o) F AL
#7727 F¥=o] ZAHLE coupling agent”}
silica fillers} #7127k vhe] 4 €L shAf) Eope

24)

=37 21)

Newburgs™, Highton®, Semmelmens*®, 17
I Paffenberger5& Z=x¢ 3L sistxo=z
ZAFA7171 AMAE silanec] Fostdn o},
2281} Stangel®# Calamia 500l 9]31H = d 9]
21432 7} silylating®. o} AA 2 AP A=) o
& $84% 7}AH, silane couping agent® © £&
Z2HE €& F oz 2o 8k Yok

AANHe2 & o TAZHE Aoz 2ZA17
T°] diamond bur} micro - sandblasting® 2 =] 3
TR ¥ & Z299E& Uehlo] & 53] 10%
Bisaite s AzZtE 2zbHe] diamond burtt
micro - sandblasting®ll 213 7143 2 dFZR G} ¢f
He HAHAS AFss Aoe P}, 3
& -0 2P vjuPed =4 -
9] ZgEo] o ¥& FXE B o
HRAztelE V1A Ajgre] o]Foxx& ubg
A - RN E silaneol] 97 A Ao] H
7bE7] & Aoz Arggch

E PN =A FEELUZE silane couping
agentX 2] ¥ TART A7 L0 < 70% F=7}
EAANA HHo] doltEd ol A9 # R 9
Z¥o] =A R Z3ltr 2 1g Newbergsl Pa-
mijer®2] B3 2 Prats®el A¥A3 e} Ax3}
o, 24£W =& E F&AHY AS -
Ado) A gde] HEd ol Tanaka® o) B}
gz &n] EAURTE F5He] Aol ofFe
22 ZAE 7HA 2 e o e A7t 98
Roz Atz

Cyanoacrylates, acrylic resins, compositess©] =
AR AFBEA] Aol $oU%9, Bowen
o 2]3] silane couping agent”} 7T = =A - &
7ol A A g 2% A Fo] AEEH
gtorm =&d F&H dAXMx 574 555
oz AFL F A AFAA oig 77t I

- 1A
= ams-

e A
’ =]

g3 vk wEbd ERLFAGE GHA F40]
=&2d 3% A dATY FE 2¥HE &
HGHoz ol&37] fs) A bevel& Fof
HAHH S YEFe 270 Pasin], 2o

‘gAs Folxe T&-Gze AYY AL
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g8 £33 71AH FAFH Y Ry =8

F49 o5& A2 E N0 2 maskingd] F F

dE Age NEEd B A77F FH= ook &

Aoz Atgdo.
V. & =

EAEREAZEY] 7Y AL PR AR
& o} v, AEX RV 21, Ed B9t
Hon, Ao AAF ALH Af7t e AE
AAG BHoe FAUAA $EEAE o438ty
FE3 F Ao Eo upEFsivin & 4 Ut
Az B4E SALRAZEEE 58 o
d EaAE go] EFHANE golrrl $isto
EAXNHI FEANHE AZ3Y =AXNH] HL
Nzt v ALFo g BRI 44ES 37% H,
PO, 1.23% APF, 10% HFEo = 4Z3sls3, ¥
22+F& diamond bur®t micro - sandblasting 2. 2
A2g ¥ BF silaneX T EF o, F&5AHY
ASE vASEAHE AZEAHLE BRI
HAFEA) AL diamond bur® 2T, electrolytic et-
ching] 2], micro - sandblasting} 2%, 18] tin
platingx 1222 o] FHAF Y, AF
£ A& micro - sandblasting®] 2] T tin plating*]
PTo2 o] FHAMISFELY, ZEAIUY
YRS FHZsle 48A7HFQL 37°C tap waterdl] B
#3 5 ZA] Universal testing machine(Autograph
§-2000-C, Shimadzuh2 2 2P AR EE A3}
o g 22 2EE 4.

1. 5480 A4AH i3} ARy ZFHEL
ZAAEe] A7t o ERoH(P<00D).
EAAEY A A vddE AAE
53 10% HFZ AZtAZTe] 7M=& 2
ggg 2HoHP<00D.

FEAHY B ¥AFSTAXE micro-
sandblasting A &1& o] Z¥Yo 713 =
gz, AFETAME tin platinge 2 X 2] 3

L= R BN

—L
=



10.

11.

#°] micro- sandblasting® 8]t FH 2F
go] o FAeHP<0.00).

4. Tin plating® AFETAIAT 2EFEE 54
A ZH G (P<0.0D.
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— Abstract—

COMPARISON OF RETENTIVE FORCE OF REPAIR RESIN BY VARIOUS
SURFACE TREATMENT METHODS IN THE REPAIR OF FRACTURED
PORCELAIN FUSED TO METAL CROWN

Heon-Song Lim D.D.S., Seong-Joo Heo D.D.S. M. S.,
In-Ho Cho D.D.S., M.S,, Ph.D.

Department of Prosthodontics, College of Dentistry, Dankook University

Now composite resin restoration is clinically accepted in the repair of fractured PFM case, many mecha-
nical surface treatment methods are performed to increase retentive force.

The main purpose of this study was to compare the retentive force among the possible surface treatments
and to insure the best method for the clinical appliaction to the fractures porecelain and the exposed
metal surface. To compare and to analyze the retentive force of repair resin, porcelain specimen were
divided into 2 groups, etching group and non - etching group, and etching group were treated with 37%
H:PO,, 1.23% APF, 10% HF and non - etching groups were treated with diamond bur, micro - sandblasas-
ting. Also, metal specimens were divided by 2 groups - one was non - precious metal group which was
treated with diamond bur, micro- sandblasting and tin plating and electrolytic etching, the other was
precious metal group which was composed of micro - sandblasting treatment only and tin plating treatment
with micro - sandblasting. Each specimen had been restored for 48 hours and the bond strength of each
specimen was calculated with Universal testing machine. The results were as follows .

1. Porcelain specimen had higher bonding strength than metal specimen for the repair resin(P<{0.01).

2. In porcelain specimen, 10% HF etching group had the highest bonding strength among etching and
non - etching group.

3. Metal specimen treated with micro - sandblasting had highest bonding strength among the non - sandb-
lasting had hightest bonding strength among the non - precious group, tin plating group had higher
bonding strength than micro - sandblasting group between the precious metal groups.

4. Bonding strength of tin plating was increased in precious metal group only.
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