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A AY £7AY AMFEgY A
(Lang Dental Mfg.Co. Chicago U.S.A.)&
2 AR AAA} YL ALdged, F
ZA& vATE &322 Rexillium I (Jeneric
Ind. Conn. U.S.A)E Azsiglz, 3%
A AlHEE Panavia EX(Kuralay Co.
Ltd.Osaka Japan) & A}8-3-4it}.

AL A3tF AFES A8 A obst HA
Aol =Yl 7 1874, FHEAFPE A8 A
Az el A 300, & 66-0E A3t ).

2. Aguy
1) =dAele] AN PA
WA £4o] gla WA A 6/440] A

A g2 5109 At £FAE #557 high
speed burg ol&3td  AAF}HA. o]

.groove+ Zlol7} 1mm, Z°)7} 2mm HE=E

YA3g.on grooved A=A e Hole
WA 3at AAS e Ax9 HoMtAlE
A &g ot

Az A A A 7] Qe mokt 2
717b FAE 30709 XobE 27202 el 1
T2 grooved PAIA &3, 2FL Holg
T4l grooved: AT F 74 T I2AY
of AM&Eta, uvweiA] 2170E 6718 FoE
wrel AdE sleA e "t Yo AHE-E
t}(Table 1, Fig. 1).
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A oke] FA3 FAE Pele Zaae nye Aololl whal 679 Foz i, #702 low
ARG 3 AHZ Q4AZ LA o2y speed burE o] &3] WY Fol groovent
¥ AAdoz 1849 AAA o} nyS Az2taqy A stgich(Table 2, Fig. 3, Fig. 4).

2w, o]& groove YA oJ¥9} HHuwA o

Table 1. The groups of preparation in natural teeth
NG No groove preparation
CG Groove preparation at the center of distal surface
DB-G Groove preparation at the distobuccal line angle

o

45 NG Load from 45  occlusobuccal direction in NG group
[~}

45 CG Load from 45° occlusobuceal direction in CG group

Splint | Splint two teeth with no groove preparation

Fig. 3. The occlusal view of metal framework

designs in resin teeth.

Fig. 1. The occlusal view of metal framework
designs in natural teeth.

Table 2.

Fig. 4. The variations of surface area in resin

teeth.

The groups of preparation in resin teeth

NG

CG
DB-G

D (1/2)
M (1/2)
BWA

Fig. 2. The figure of resin teeth model.

No groove preparation

Groove preparation at the center of distal surface
Groove preparation at the distobuccal line angle
Metai covers the haif of distal surface

Metal covers the ha!; of mesial surface

Metal covers the 1/4 of buccal surface
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Zulg  XolE: A AA (Provil,
Bayer Dental Co. Japan) & QA& ¥ 3
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AAH FE F2AE 50me] AT
o2 AR F 39t FUl AHSE AAES
AzAZ. Oxy-Etch 477]1(Oxy dental
products Inc. New Jersey U.S.A.)E A}&
3led 10% 3+4kollA 300 mA/cm?9] AF-= 3
27 A7 Aed F 18% Al A 1087 =
3 AAsz, a9t F71 AR AlA A
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AR Eqsle] Hotel 4 FRAdl 2
3 AYA HA7), Oxy-Gaurds =X
& H, 587 £oz2 AN

7 ARAAEY 23

ARe Ao FF4ol 2447 BB

8) &edtFe &3

A3t sllAe "FFFE S35 A%
AHL 712, A2 2.5cm, ¥°] 3cm9 E&
28 AAE AF3} F, 23§ @3 (The L.
D. Caulk Co. U.S.A.)22 d&3lger
4573 3ke] Bl Ael FAL AdAE A
B52 wietg 4571 HEE & F, Aok +
Aoz wiFac}. olu) AAH o} AHANA=
2 Zuhg AE57] #3 30 gauge sheet wax
T AZHHe 34 H dlEe] B¢ F AA
3k, light bodyd] 4A2]E AAAE FY3IA
ot F¥® Al#HE Fig. 59 Z& jigel 24
g ¥, ub5Alg7] (Instron model 1127)E o]
4-3}od chart speed 100 mm/min, crosshead
speed 1mm/minE X o}e] YAlmoz 2y
0.5mm HojA YA load bardl ¢F 3%
2] 35 S434 .

T 7heta,

Fig. 5.

The jig for static load test.



9) A=A

Fig. 63 2% Jigg 3gtsted mAL A
o] wjEdgdow, olul load bargl 3}%ol+=
polyether <14HA] (Impregum ESPE)E 2mm
FAZ 2235l dz2AE A3,

MTS 810 =487 (MTS.Minneapolis
MN.U.S.A.)olA A8 5000 4%
d5¢ Jheta, 74 Alde] g 458 =4k
o stair-casedl o2 A3l ct(Fig. 7,8,9).

stair-case’oll 23 ¥A44], 3}F 15kg
oA Al zbete] A A|Hol| A wEto] WA=

A & 7% 5kg HHZ }FE F7HKAIA F
WA Algol A el 5 #qletn ®Eo]

Fig. 6. The jig for fatigue test.

Fig. 8. MTS 810 fatigue testing machine.

o't APolE SFE HEAA AYA Aol

At B4 15kgd #FE ARFE WHoz

7 Aol $oith SFel A8 THARE ]
24 8g,

10) Bond Failure®] #%

etite] okAHE WA st AFF A
A H2AY A" 7 6/HE Hol FFof
dal  Azez 43dk F IEARA
(Olympus Metallurgical Microscope Model
BHM-363U, Olympus Optical Co., -Ltd.
Tokyo, Japan.)ol4 200¥= #33atg]c}.

12 mm

Fig.7. The diagram of load application in
fatigue test.

Fig. 9. Specimen in place of machine,



Im. M
|. 43l&E slolMe EtErslE
1) A Aol

A3F sl A Aol &atslE, AA
AzEA o "gEbsly, YA Ao
galdl 3o Zztel $F A+ Table 3, Fig.
1034 e},

AA el w2 A" FR72E Folg &
ofrz] S8 YURAFHoZ AHFFL
a4 dE Aelrt UEE HIF F
pairwise t-test® A g3},

Bk a3l 450 wikew 3IF S Mg 7

3} splint#°] 43 3l5E 71lF groove vl¥-
oFolv} groove F-oiF Eroh FAHoz
oA QUAl #Fgtewr (p<0.01) dF ubdke) 3
Agle]l groove #-oiFo] groove u]¥-ofFo
v] 3 ®HebsltFe] o foAgle zbole ¢l
9} (p>0.01) (Fig. 11, Table 4).

AH AEHAY 33 splintZolA tl%
Ztolx 2w, groove P4 ol Yo g xo]s}
A} (p<0.05) (Fig. 12, Table 5), Q4=
AR AL} 31F % splintF7} 45° koA 3}
< 7} groove H|FodFL ohEFo s
FA YA Pgkew, groove HAl o Ho
wE 359 Aozt 9 oH(p<0.01) (Fig. 13,
Table 6) .

Table 3. The comparison of 3 debond forces in natural teeth

Force Debond force Force/Surface area Force/Distal area
S. Type (kgf) (Kg/cmz) (Kg/cmz)
NG 10.50£1.11 1344 £0.74 28.33*1.08
CG 12.401252 18.35+1.34 37771185
DB-G 13.23+£2.72 17.62 £1.48 39.87 £474
45° NG 4.47+0.84 6.25 % 0.45 13.26 £ 1.26
45° CG 7.63%2.30 10.75 £ 3.67 22.56 £6.71
Splint 6.4010.44 495+0.32 21.14%2.04
Table 4. Pairwise t-test of debond forces in natural teeth
splint .
45° CG . NS
45° NG . NS NS
DB_G * % * % * %
CG 'Y - * % * %
NG . NS ** NS *
NG cG DB-G 45°NG 45 °cG splint
NS : not significant
* : p <0.05

*»* . p <001
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Fig. 10.

The comparison of 3 debond forces

in natural teeth.

Fig. 11. The comparison of debond forces in

natural teeth.

Table 5. Pairwise t-test of debond forces per surface area in natural teeth

DB-G 45°NG 45°CG  Splint

splint .

45° cG . -

45° NG . e NS

DB_G . * % * % * %

CG ° NS * % * * »w

NG [ ] * * * * * NS »n
NG cG DB-G 45° NG 45° cG splint

NS not significant

* p <0.05

*s p <0.01

Table 6. Pairwise t-test of debond forces per distal area in natural teeth

splint .

45° CG . NS

45° NG . - *

DB_G . * * » % * *

CG ° NS E X ] * % * %

NG . . % *u NS »
NG cG DB-G 45" NG 45° CG splint

NS: not significant
*: p <0.05
*» . p <0.01
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p
0

0

Deband Force {Kgilcm”)
(5

o

DB-G 45°NG 45°CG  Splint

Sampte Type

dormr
Fig. 12. The comparison of debond forces
per surface area in natural teeth.

2) #AX b

AaF oA AAA LT ="e}alFE, AA
AEEa g g9eE, QA A=A 3
225133l Z7te] $F A Table 7, Fig.
14} e},

Bahi] 315 dAde] HAE 1/22 & &
o] & Fol uldl FAUA 2gke (p<o.
01), <AHE 1/28 ¢ ¥+ d&F3 794
9E o)zt eleh(p>0.01) (Fig. 15, Table
8).

AA H234 g FoAE dA4HE 1/28 &
79 A7 St oyt HA3 g Fell
wid F94 QA =skew (Fig. 16, Table
9), QA= A=A o i} sFAE
AME 1722 & 7L AAdHe g3
groove® Hoid 3 HAHEL FEozx o

caG 0B-G 45°NG  45°CQ

Sample Type

Splint

Fig. 13. The comparison of debond forces per
distal area in natural teeth.

& 2ol vl Fo)4 A Fkes groove
HoFo] groove ul¥odF vk L FFL
vebllow 94 e Aele fiw, 24
dg 1/28 & T2 o2 T3 A 413§
Zg 2.9 }H(p>0.01) (Fig. 17, Table 10).

2}

[+,
o
vl

P
o
ry

w
o

n
o

Debond force (Kgf. Kgt/icm?)
=3

722

NS

DB-G D(1/2)
Sample type

bl

l Debond force area NN F

Fig. 14. The comparison of 3 debond forces in
resin teeth.

Table 7. The comparison of 3 debond forces in resin teeth

Force Debond force Force/Surface area Force/Distal area

S. Type (Kgf) {Kg/cm?) (Kg/em?)

NG 12.03%£3.30 16.71 £4.58 3342915
CcG 14.27 £3.86 18.77 £5.07 35.67 £9.64
DB-G 17.20 £1.31 2263%1.72 43.00 £3.28
D (1/2) 3.93%095 7.28%1.76 21.85+5.28
M (1/2) 11.73%3.15 21.73%+583 3259 +£875
BWA 16.23 £3.91 20.29 *4.88 36.89 £8.88
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Debond Force (Kgf)
5

= P

DB-G  D(/2) M(1/2) BWA
Sample Type

NG caG

Fig. 15. The comparison of debond forces jin

[

8

-

-

:
;
B
i

NG ca bB-Ga O(1/2) M(1/2) BWA

Sample Type

Fig. 16. The comparison of debond forces per

resin teeth. surface area in resin teeth.

Table 8. Pairwise t-test of debond forces in resin teeth

BWA .

M (1/2) . NS

D (1/2) ® * % *

DB-G . s * NS

CG . NS ** NS NS

NG . NS NS x* NS NS
NG CG DB-G D (1/2) M (1/2) BWA

NS : not significant

* : p <005

= : p<o00l

Table 9. Pairwise t-test of debond forces per surface area in resin teeth

BWA .

M (1/2) . NS

D (1/2) . o **

DB-G . - NS NS

CG ] ° NS il NS NS

NG . NS NS * NS NS
NG . CG DB-G D (1/2) M (1/2) BWA

NS : not significant
* :p<0.05
*» : p <0.01
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Table 10. Pairwise t-test of debond forces per distal area in resin teeth

BWA .
M (1/2) . NS
D (1/2) . NS .
DB-G . *e NS NS
cG . NS NS NS NS
NG . NS NS NS NS NS
NG cG DB-G D (1/2) M (1/2) BWA

NS : not significant
* :p<0.05
** :p <0.01

oB-G 6(5/2) M(1/2) BWA
Sample Type

NG caG

Fig. 17. The comparison of debond forces per
distal area in resin teeth,
2. I& A

J2AY Ax g3 Q35 347 ayge
23 2o} (Fig. 18,19).

fatigue stress (Kg/cm?)

[ 2 8 8 10 12 14
Number of samples

Fig. 18. The sequence of failures and non-
failures for non-groove group.
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groove® FAHFA & FolAE 25kg
o] 4] 5 & 7S = 29 A=A =t
o] Adojutx] ¢kgkam, 5709 oA ®ao
WA oY, grooved: FAHE FoAAE 25
kg o] F& 7S = 579 A4
eheto] wkAlalz] ofgict, ‘

of AF}E o]&3ld HEAx9 FFHANE
Aibshe 412 olefot 2o},

X= AL
X—Xo+d(Ni 5

s=1.62aN5-A+0.029)
o] #4¢ F7 A4 4L Table 110l
eht Qledl, i=0& #Hx wehe] do
stress§ ¥A4|38l3, d+ stressd] F7} &
Blle, -$3& =@3e] dolid stress 3
7N1Eez Aise AE 9l d.
AlA" A 3= Table 129 2o}

o £

5128 —
o 4487 |
£
S 384
L 308
a
& 2564
s
o 19.23
)
= 1282
&
6.4 [
o 2 4 M s 10 12 14
Number of samples
Fig. 19. The sequence of failures and non-

fajlures for groove group.



Table 11. Analysis of staircase test procedural data

Stress (Kg/cm2) i ni

38.46 2 1 2
32.05 1 1 4 4
25.64 0 1 0
N= ni A= ini B= i“ni
=6 =6 =8

Table 12. Result of fatigue limit

Sample design Mean fatigue SD
limit (Kg/cm2) .

no-groove - 28.85 3.76

center groove 34.34 4.54

Fig. 20. Bond failure
enamel in static test. (x 200)

between cement and

Fig. 22. Bond failure between cement and metal
in static test. (x 200)
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3. B2t ol

galo] okale A 3FEo 2 ¥ol £
Aol £7AF ngEd, %] A2 FH oA
+ dagdz AuE AlolojA] &ele] dojyte
o, Fdo] s} sHHAE AE A
cohesive fracture”} A3, A= F
o} HIE AUwAMEe F43 AHE Alolg
adhesive fracture 4A4-& Bed, ol A
3% A ¥ (Fig. 20,21,22) % ¥ 24 ¥ (Fig.
23,24,25) ol A xol7h glgiem 29 oE &
AHQ £7AL Uit

ARl A B A Mol HEo] FLrolH,
AE 23 FEo] AlHlEH,

K

Fig. 21. Cohesive fracture of cement in static
test. (x 200)

Fig. 23. Bond failure between cement and
enamel in fatigue test. (x 200)



Fig. 24. Cohesive fracture of cement in fatigue
test. (x 200)

. 3% % 2ot

olp] & A A7A] FAHWoZ QA
AR%Y AL 3AA JFAAY Fod
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oA 7kl 43 AFA e ofFie]
SARAZREY BAE9 Adgo] 0% dA &
o 19929 Williams539-& v|E A FA
ARAE7} Ag A=A vid FAAU9A 7
&3tgl e} Hoje}l dlAAlel HaZ}e uch
£ A3 2-3uw) 7] =Fol A H3A
29 a7l AHo 2 Z v A @
ox 2289, Ulles* e AQae Ad
AR A MA P N vim AAE
Badgen, AARe] s5dlhe Ho| Fx
A3y vHE AHoZ WA Ya AL
I glev, =t did $3E o] £49 B
A3 Avbel AR ®o AR HGol] Ao
2 AF, 424 Aoz}t = gl

H3y F2 oy Hded g $A%E ¥
€ 244 FFE Ao 2 F49x, 53

PR FEAE B UL APH 3

A WA A, B A B B
Hol oG AGYe Felo] o FUT YL
7 i,

FAANY v Bl B Be YA AT
2 o Qe R FAEE 3Hs3
2o, A Aokt ZE YA 8de A

519

Fig. 25. Bond failure between cement and metal
in fatigue test. (x 200)

9] nEEA] g glen fAA e AW}
o) g FFAZE Wl g dFu-eeax
AXFo A A Pg Ao] HF-EL A stz Q)
b, 2y oy ATFAI}e GFor X7
Maryland bridge’} F2 &4, Al=lE, o}
7k 3 A& YR RellA] wlely
A% 1zA FAYAY AFYel F71H
d AAe "o Ag FAEA =it

2+ Ao A AdAoldlAq A3}
2 2AHF7] Y grooved: Boor
grooved] $ixleo] wg Fije] o] A3
7] A3t 5ol AF I Aoz dasE 9
ol groove®s ¥4 ul, dzFoz ALF
groove H|3-o]Fol wldle] EL FFoH ©
go] doixton, FAACRE fo37t Aolst
AR, 53 "ol A== Aoz A7
= 9432 grooved ¥Ad A9 7}
A EL 35S vehlley YA F
Fodd ALk #98 Hole  Yded
Burgess$*99 7oA+ grooved =7y
AAel aeby o3 2ol s Ak ¥
et ole FAY ATt Aol loopE FA
3t FAHE SAE AP 8] =)
Toll ¥ a7 5y X 257 o Fe
2 AsE 9.

THHAF LA FlElAE Sulgte] o &
B35 wishs dopry) g AelAE
FuekE 713 Fo| grooved F, Fol oA

=
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Holm =8 Wil AAQ 5= AL
AEs|ojok & AHo|r},

AAHA L H2AHo] JIFE FE Fed W
gl £ AfolAd= A2 o7t AR
LA Al dehd HAE e Fldl 7o
erbe Geolir]  $E AdAo} 2A4E
splintsted HAg <o 202 F7AA mgh
ot 22 ’EA] dlFe] 238 HlzTe ¢
1/201 £33 F94 e AolE dglen,
FxAY eeto] Ade FAAE JFeR A
ote] A= Aul LAE Y] wll ol o] F
Al g og o] Btoy oA
Nz 2ok F94 dA FL Fo4 =t
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9 Al oH, YAdHe HAg oA
HJAHE 1/22 9 A$ ulo] Y& 3lFolA
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FEYPL 230] 2 =FaElFE &3 Y

22 FFIHJon ol FxAY AHFAHAHE
AAgE Ao A &g 4 gl wahA A
FHA S F/HAFE e WA shFo] A
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A#AHA S FoHAIAk slm, AXFs} =g
Almld Eae] AHe A4S e FA1HQ
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— ABSTRACT —

A STUDY ON THE BOND STRENGTH OF RESIN-RETAINED
PROTHESIS WITH VARIOUS CAST RETAINER DESIGNS

Dae-Won Joo, ik-Tae Chang, Kwang-Nam Kim
Department of Prosthodontics, College of Dentistry, Seoul National University

The purpose of this study was to evaluate the effect of some resistance form designs on the
bond strength of resin-retained prosthesis.

Six sub-groups are designed in natural teeth group and resin teeth group.

.The framework designs in natural teeth group: 1) no groove preparation 2)-groove at the
center of distal surface 3) groove at the distobuccal line angle 4) 45 degree lateral load with
no groove 5) 45 degree lateral load with center groove 6) splint'two teeth with no groove.

The framework designs in resin teeth group: 1) no groove preparation 2) groove at the
center of distal surface 3) groove at the distobuccal line angle 4) metal covered the 1/2 of distal
surface 5) metal covered the 1/2 of mesial surface 6) metal extended over the 1/4 of buccal
surface.

Specimens were treated electrolytic etching by Oxy-Etch and cemented with Panavia EX.
Failure load was measured by Instron.

Another 30 specimens were carried out fatigue tests by MTS 810 fatigue testing machine
for 5000 cycles at different load level.

The following results were obtained from this study.

The failure load was significantly increased by resistance forms.

2. The failure load was not increased by increase of total surface area bonded with teeth. The
distal surface area played an important role in failure load.

3. In 45 degree lateral load group, the failure load was decreased significantly than that of in
vertical load group.

4. Bond failure modes between static test and fatigue test exhibited no differences.

Key words: resin retained prosthesis, design variations, bond strength, fatigue test

525



