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FEXE
ARREE 9
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] A

I.M 8
Hole-AZ3 g7 A AF Hoke] Al
& AFGGoA HH3] BAEHE Ao,
otzpde fdRlozE ARG B Wy F
o2 Qg XNEHY BEF 247 Ry
934 agAA, AZeE, TAXNEE QA
Fote] AZ, Aol F o] glon 4%
AEE 9% SEIHoZ AF A% 52
Hol}de god 4 Yok,

EYa3d 959 oo 2L ALY A8
E goz dog & g 94H old wE
Bd9 7MeAdE S 7Y BEY rtede
AZA Aold] A SHH AAHH #A
o] I Hold 7t AE &HH o)) g g
Aze] FAAA U oldle 437t A T
Aol Bl 22089 FA: Ee AA &
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28 7o) HE QY 4AE A5A @ At
6)

TFA e o] T 79 E-8 P
9 JflA AT HHYE 4o F e &
A7} Jow® 53] 27 9ol FAHHE 739
AT AFFHA Fo|7} S/t ol 713
AW GEX) A B ASXFAZ B9 A
A7 doju o]2 Qs Xote} FEBE 9
AHF HAFEoIY ALY +AFE 29
Sta 9l ATt A3 Aole Xobe] o
Ax op7]stA dup?,

5o] FAE Xote FAAYY Lhe o
g TN B F9led X ol sl
FAE 59 o HAd HFAHY B
Ath Vale®& A isthmus F730] FHARF
AAHY 1/4 AA 1/3 AkolS] HAE YAHA
2] oke] spE A3 o] @A 3| FAETL YL,
Christensen®2 isthmus %7 ¢] 45T A
9 1/3& 294 A9de 53 HAE 99
onlay7} @ £.3t}k3 33 3HAth Mondelli 5°&
15 959 F$d<e isthmus 730 FEF3
A A g o] Frhsly 287 9+F A= isthmus
Z7o] §HuUFAR 7 A€Y 14 B & F
tole FEAgHE] FALEY Aolw gk
o, isthmus %70l FHARFAHILAR
12 Bt & Ade 2 $EEE 1F8%
(cuspal protection)S 3l Ao] AFFHolg 3}
At Larson §& proximal box AL $1%



4FY Yuis A% AolAvte] AAEH o
Fol B2 A8 s A AN getha
F38 9

T4, Blaser 53 Re 572 MOD%H50l A
S}EA 9 Ho|7t Fe A9-olE isthmus F7 o]
Wi Foo 9E 338 A¥Ey AP wsle
Ao gen isthmus 73 Buole 9%
Ao} ZE XA 9A 754 o & 9%
u itk Yk Khera 598 MODSM5o) ¥
AE Y AFAE G2 FPA x)o}
BHAYYe Mg & Y A AR
459 Zololir 1 th&o| interaxial dentin®]
E7olY isthmus T3 @& 9% 73 3
Rk s

c#lole FFHA <le], dojd i
BAlo] EolA L gl ole F¥d EfHA
d @& 718ld 23349 FHE FEFHOEHN
A5 4 7IAR 42 N A7 e
2 Morin 52 strain gaugeE °|&% AT
E 3 (cuspal flexure) ZA oA HFA FE-Fo)
2 o}9) 734 (stiffness) S BAA=ote] FF713]
38 Ad F dde 7H5A8E By F=9o.

Aol BH Ao oigh B @Fuswo) A=
o A5 HEE Ao BAY &
ARE AHgele AdYoMe 71849 2 71x
EARel e, AlHog AHgHE Xole
2718 vo], AFY o], 2F A&
T4 T UAE F gle W52 243y 5
zotofl A }FHA A Fo md AYY u
At FY Xotell A chfdt obF Fejo] Wi
wE vue B71s3e,

FHRAYL olHF EANE H2 € £
Ae T8 FAHHo2A o A Byl
obet U R9] 33 43S 339 YA modelE
BE &+ 5oy 9459 s 313 59 W
ZHo] £oJ3ta AT HFAYE 1y
4 & £ de FHo g,

old] Axle ALY ATE EUYE B
A Qo2 T W) 2 & 3, 4% ¥
ol @& 2o} sl WetE 334Y £33
L4902 v, A3y i AHE o
Q7190 olel] B3l wpoltt,

I 4% Mz 3 gy
1. 48 "2

E AN 5ol #ho) fle 49
AAETR ¢} 7HE F/E Qo] § B
Clearfil CR Inlay (shade : US, Batch No. : 00024,
Kuraray Co, Japan)& A% 3t}

2. 4y 2y

D A¥ A&

BAE Hole Y AN R 423S A
Ag ¥ FA3E No.ll71 round end tapered
fissure carbide burE AH8-3te & F43}0
YA THE MOD 245S AN

5o s IHRA isthmus FH )
HARFAZ A9 1/3, 94 proximal box2]
HA7ZLE Aot ¥HAY 13, A4H (pulpal
floor) Zo)9} XA (gingival floor) Z o] H]
&2 & 153 HY AYE 7122 0711
o] HAFAR(Fig. 1) =LA 979 AF(in-
teraxial distance)= o} YA F7 <) 1/29]

Fig. 1. Cavity dimension in natural tooth : occlusal
isthmus width, proximal box width and cavity
depth



Fig. 2. Cavity dimension in natural tooth: interaxial
distance

+

Fig. 3. lilustration of mounting mold

Y= E 392 n(Fig 2) 7 ¥t BAEE 15
ool3 9% Wo RE NZL F3A AYIHA
123

A z2e] W ol Wk Clearfil CR Inlay #1%1&
AP e g $EE & AHAHAF o2 AztE
74 FYU AtsEFoR Iyt
(Fig. 3). ‘

2) 344 YA modeld T&H
AA xope} U 33d IA FFES HAF
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0 -

O

Fig. 4. Vertical position of each section Levels

elevating
- plate

gl 1337 YA HolE A& 249
B A E F83t FHAY Aol g Z
ool HEE HA, FA3ste ol AFA
stofof gt}

et AA| Xo} F4# A AA &
7 3ted Xotg Hr}p €& 239 HHo g
E@sjolstn], 187 98 B A Ao}
A% o] o7 uPHGH (T F
gtod o5mm 71Ao 2 A&AnidEZAbNAGY
(serial grinding-photographing technique)*® &



A g3t A4 dv)Foz 7 9dEE #9339
ok &g &F FAY FAE A3t ARy
Zo] 15m, ¥ 15mm, 7 33me] & FH
o] A B(elevating plate) FYTE &
Aslar o] 4tdTol 05m FAQ HHEL 49
&) A Yol F4 FYo FIE-2 FEIA 05
m% AZEHA & F AnpstAt(Fig 3).

AA v AT 9 EYA Y2 A
A& S X3, 294 94 BEE Y,
AZQFNN LA BEE 2502 A,
zt el #9A) 7|8 9 YA E LAY
93t 14 & frameS A2, LA o7 basedl
F&ate g4 FYo] 3} 4T AR YA
g & IEE .

g€ 72 99 Ao AAY tracing ¥
AE o] 43Y X, Y HFEE RA3Pn o] I}
A& YEZUFAHE Level 12313 X AEHE &
&ta] Level 18 74A] ¥E&E-3l) Xjo} AA 9
H3E S8 (Fig 4). o] FERE HE
22 AutoCAD release 10(AutoDesk Co) E&
2% Aol 329 YA modelE TA AL

£ d3dMe 45 YA & sbee
U 2P isthmus F33 945 oo &
Y Wske) Ao} A A W3E #E3}]
213t A€3 712 modelE ¥H 2.2 Table 1.9
% 6719 model& 7Nt | Tt (Fig 5).

Table 1. Cavity Dimensions of models.

MODEL 1 GD :PD=1:07
CW: IW=1:1/2
MODEL 2 GD ' PD=1:07
CW: IW=1.1/3
MODEL 3 GD ! PD=1:07
CW.IW=1.1/4
MODEL 4 CW Iw=1:1/4
GD : PD=1:085
MODEL 5 CW:IW=1:1/4
GD:PD=1:1
MODEL 6 GD:PD=1:1
CW. IW=1:1/2

GD=Gingival floor Depth PD=Pulpal floor Depth
CW=interCuspal Width  IW=Isthmus Width
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MODEL 1, 2, 3& &}%9] Zolv 13€ A
oA isthmus £73& W42 83, MODEL 3,
4, 5% isthmus 273 & 233 YoM 9% 2
°)& W37 modelo]™, MODEL 62 714 4
i, 2L 9% e TP Ao}

3 T $Y Y
Aol et P, dobd L Qallol g B
B ol )3t B4 X E Table 29 2ol F-o3l4ich

3536)

Table 2. Elastic modulus and Poissons’s ratio of Ena-
rhel, Dentin and Clearfil CR Inlay.

Elastic modulus Poissons’s
(GPa) ratio
Enamel 841 * 0.33*
Dentin 183 * 0.31*
CR Inlay resin 21,08** 0.25**

* ! Craig R.G. ; Restorative Dental Materials, 1989°
**+ | Technical Data, Kuraray Co., Japan.*®

APE F7A9 AFAE hTH ] Helju g
g2 483Kgold 3o, Gibbs $%9& A%
e o 2¥= 9 362% 2 35 o) o whe}
8% 271 474N # 172 N 2.2 A8}, 474
N & 7}¥ 67} model€ H-group, 172 N & 7}t
671 model& L-group®l&} 3tH . 3152 4L
99 A3 YERTF9 A3 A&
59 ¥ZAH 9 Nodedll X103 ZZ}o] A &
Aol 7}3rgih

Yot o] B3 HH 2 FF=E AR
3131 Swanson AnalysisAte] ANSYS 44A T2
138 0] &3] work-station Aol A 538 311 T}

L A8 &%
1. B4} (Displacement)
1) MODEL 1: 3% 71% #HoMe X Y,
7% 2% 599 HYE BHHo XF ek W

JoldE ELFHY AN 7Pg 2 1
Bten] AZATONE o9 4AHE AEe



HIAE HYoy FEuFe HF50=2 WHYd
W, AE2aFe 54 A 7t 458
goojs) NARZ 2 W o Yehdrh(Fig
9). M9l AxE XN BFRE FE +F ZAHY
22 B3 AFA Level?d] HFANA 27t
F7+g Bojn, §&9 Aol middle 3rd. St
cervical 3rd.¢} B A Fobd Ao} X F
7FE o] Yehdtd(Fig. 10).

73 W] Wle A MFAAA M
aA Jeht 85 SHRYG L& a5H o=
o] X1, M & AR F7A] W7t VERA T
P& XA H29 ot "M "
Ao+ (Fig. 1D).

H-group™ L-group®} ¥ Feie= A9 FL3}
L} L-group?] ¥ ¢} o] H-group? 2k 36% B2
YFERSE T

2) MODEL 2 : A4+4 o & MODEL 13} #A}gH
WA JE & Bolu XZ B3] WldAe 45
) 7AR2 WS 7t WYt 43t o Fojso] »
Efuin 73 3k W)= MODEL 13 A9 &
A 3t} H-group™ L-group®] W e = FAH3}
1 Lgroup®] W #E H-groups] < 36% A=
At} (Fig. 12-14).

3) MODEL 3 : H-group® L-group 25 2} &
ugko & MODEL 1, 29 ¥]3te &2 ¥4
EX ¥ste glov X% A ME X E R
W9 27} ¥$)7F MODEL 29) )3} Zu)so]
el MODEL 19 BlsjAle oF 26} &) i &
B AH(Fig. 15-17).

4) MODEL 4 : %719l MODEL# A &el

g oW Jus AERFE AA4RE Y3I

e d&0 2 HeHo Jedth(Fig 18-20).

5) MODEL 5: Axtd oz 47]e] MODEL#%
%83 xpol= f1.em MODEL 2, 3, 49} 2o] A
27 29)9] 73 w9} A7} MODEL 19 v} 3}4
B3 E ke Yehl o (Fig 21-23).

6) MODEL 6 : MODEL 13 %A} A4S H
gom X& Hake] WA A= AR A
Z7} 2914 W9 = MODEL 19 +59F 4
YL 23 ko] Welol A X2 Reo WY
A% MODEL 13 §AMSHA R28 & F4&
o] 1 H(Fig. 24-26).
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ol el AxE %3y MODELZHY H3&
Ho gl Aol glon HEuFE 594
W7} o] 77 W, S AT IEHE F
4o g3dle] d&0 29 73 (Bending) & HAL
™ Z} MODELZF ¥ 9] @<} zpol= A9 Qi 3t
Ax P Axe] F3] w4 g ZolE B,
5 Ao 2 Lgroupe H-groupd < 36%°l &l
Fahe W FS el

2. 83

=X (Distribution of Principal St-
ress)

B Ao Me Fd o 218 vty 9ty
=$-3 (principal stress)& &3 34}

1) MODEL 1 : H-group®] 7% 271 ¢} 358 &
FTALE ¢EGHo] AT H o By
A olet 1] FolA S wet B ¥aty S
ez A 2 BH-E @3l oF 4509 HALE
o]Zm FPHr} Aold Autd] AHME 5
SHo] YeEIYA T Mgd = XF R A
oldole W AE AFSYo] FAHY
(Fig. 27).

B39 g ol AR E 11 MPa B =9
$5-S 8ol Koy 1 apuke] XA 79 g
A3} gobd AR i A= 13MPa B =9
AF-&Fo] eGIL, A FEF A5 9
H| =23k 27]9) Q1F-E o] Ho|il {& X3 Fe
WA Fold AA K 50 MPad] %2 Q1%
389 JFol verdtH(Fig 28).

L-group?] ZASd%x 3527 g 88, A
AE-E mg dAse ¢ESEo] YE
FA FZ XA R AJord Y A& o] Bk
(Fig. 29). 353 S AT R Aurzl
3-89 o] el H-group? 5L3tA §4
2 X574 B9 @5 2B F- AZSHY
AFol Holn 379 2 H-groupd 36% 3
o] H(Fig. 30).

2) MODEL 2 : H-group®} A% 2719 354
AN g=ggo] FFHE ¥4 MODEL 13
FASH 89 =X g2t g FUFH AR H
FEE AR BoE g3 FEE Aopd
BAARZO R S FX7} o] FHAUY FE9



AR WAL AAE Yol FoldFo =
g g ¥ ¥FH(Fig 3D.

P4 AR Foldn WHFE, (LAY
S5 olAoM g A3 £X HHe g
gy e ot AAHAG(Fig. 32). L-
group?] S HEFXE Hgroup¥ 543 3-89
A7) H-group®l 36% ] th(Fig. 33,34).

3) MODEL 3 : H-group® L-group =5 ¥&
kAol g Ho] JolAF o g Fuxo £
¥ay Y £EE F4RG 2 3y AFA,
L&A A 9 Fotdd 7t ¢E&HY 7
&7F Yegth

AurA ¢l 3-8 o) £ ¥ = MODEL 29} #AF3hv
MODEL 19 #l3ld e W& & U938
vehte E30) BtH(Fig 35-38).

4) MODEL 4 : ©] MODEL & MODEL 3% isth-
mus 732 Y 959 Holg FHAA
MODELZA %3839 ¥ ¥ & MODEL 3% A
o) fAFste EAFQ Aolw HolA fFgpont,
AFLHANME AFA F99 A $E5EH
Aoldo A2E F7H7 vEiRed o ¥99
21484 o| Hgroup® %% MODEL 39X & 4
MPa 14121} MODEL 49 A+ 8 MPa ©1 11 L-
group®] 7 MODEL 314 1 MPa, MODEL
49 M & 25 MPa & UrER 9hgo] oo w&
SEANA ] &Y FT7HE HAF(Fig 3942).

5) MODEL 5 : MODEL 4¢} #A¢ 4589
E¥E ¥o MODEL 3, 4, 579 %68 X
Fel= A9 FYIA YErstd. ¥ MODELS
MODEL 3, 41l Hl3t 713 22 959 FdE
B Aoz 454 F99 A FEER Y
ool Yele AF-SE F7 sk ¥4
23 wPdERo g v FuHo YeEgon
$¥ze oF 8 MPa £ MODEL 4%} 543tk
(Fig. 43-46).

6) MODEL 6 : 7} 33 W2 369 4%5&
F##§ MODEL 6914+ MODEL 13 A &
Y EXE Hojn g 5o Yold £E EHFoR
e 43 £E88 459 1 589 ¢4
¥ ZF77 Y AR 95 ol
0E E4 Boe T isthmus 730 &
E4¢ 2o FH(Fig. 47-50).
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3. 22{9| Y&k(Vectors of Principal Stress)

B AFqMEe F5H9Y vectorE T3t wA
o] S #FsA F83(SIG) Y WL
Ao} A&y HaPsiA XolY g wet AFH
A AAFEZE Pl F2 WP U
eldth(Fig 51). 5 2(SIG2) & ot d 7 # A
FEEME §ALFY 45S Bolu Hg2
2 2 45 43 A35E FI AFE e
t}H(Fig. 52). S H1(SIGD & Ao} F41H-oA
& I3 AL Kol AFAH Bue 9F
AR 2 $£2 9% A= F7tE o YR 5
Ao 714 & 9L v d Yo = o FEth(Fig
53),

V. &% % aet

Ao} FRAFS] LI Av|E T
W32 Qlale] B2 AHE-L HA Fheka
Jow 1 HLYAE FARZ Y EH e
ZAo|t}t, E3) F3dE Bie el dME &
B3R Qdole ¥t A /Mg & BARY
e 4 Az B9 42 S
AN A e AZAY A Frtele FRE
;!-7_“ E]giq,lb-zi).

AR AFold AR o5 F QoY A
29 & S 2=, Jackson Ferguson®
9] A7 A e 2158 9 convergent angle©) 10-15
o2 o] X E 3oy Lopes TUL oY &
10-20°9) convergent angle¥} proximal box$] &-&
Ao} A7 1/20] HEE FL3 Y1 Burke
E9.2 W3 isthmus width7} X o} F4 7 9] 172,
%9 Pole 1520m AL} Hojof Grin
FA3A.

919 AT SN A 2 isthmus widthet &5
¢} Zo), proximal box?] &7 & Z7] ¢& 7|
¢ Fgagou g5 A4¢ F2A A
2§ A3} Yz AR F Aol 3
25 B %71819.29 cavo-surface bevel S
Bodha) givhs F5HS 448 Y. 2
g 23 A Qo] 784 9F FHd 2§
&g 71Fo] ARH A &7 & A7



Ae E3ER dd o7t 88 Xotd] g
o o} AFA| & 7133 35S 7t X0 BH-G
EE3 R £EEY $Y BXAE 23
3t Ad BEd FEE FA FE 4F
g 7} FA

olutA o] B B JFHVg A= AL A
o FEE& & F g% 2719 metal ballo]}
barE o] &3t x)ote] A 3tF & 78t HA
o] Yot H9je} wteidle] Fel, wE o WS
& #FFPoY ol AR o2 L3 AF
olgle FAHFY SHE Qe vhd Algog A}
$¥ Xty 27)9 o), 239 A 74
7 3Rl Aol Fo] HiAY F fle MR
ZAg3le AT Uk ol Ut E FEAY &
Aot 2319 43 asWo] Adslo] ALE
3L Yot 3xe BFE YA TRE #e A
olE 2x¢le) FyHow FHUIIE R T
FHE Hojd i TR EQ go) vjA g
2 A7t fFHo derg & de A8 E W
X3t gloh

ojAe] EAHES MNAste 1td 33+
FQAEMHE F2EY] $8 g B} 7
#H o1 A1ZAHQ AER JEIE 4 o o
&gt Rofe] 2AE IUE FAF A €4 Y9
2 093 A0S A E 5 de FF ol
S Fof #rtold 4 Hx} §4 8 (hyd-
rodynamics), A A 8 Fof i H L3 584
o] gois L i,

¥ AYoMe T8 isthmus T3S 4 1
T2+ A9l 1/3, proximal box2) FAH-& o}
HAAY 13, A5A Aol A&A ol y
£< 07 1, convergent angled 15°% Fodja
EE AZE T2 AT o5& AR o3
FA 8t 7|2 model2 AttHFig 1, 2). 718
model& W9 $8 E X9} vdo G E 33
oz 193tr] §-olg 324 (Finite Ele-
ment Method) ol H-8-3}7] )8} A& AnidS &
d ¥ (serial grinding-photographing technique)®?
& o] &3} 339 computer-graphic modelS &
Astaa, o] m B9 WEke Xolo] WS
M AR BEE 5 T FRaiy
ENN ST F de Q7S Hass)d 3

237

grate] Aol A X FR7A) 9] 7k g g H&3)
AZ, ZAF- 9459 S8 & T 2Y, #
Y T Q=T Ko} A5 whet AP A HY
skA 2392 (Fig. 4), ©| graphic model&
vtere 2 w3 isthmus 733 959 QoS
W 3lA1 71 % 6712 8 node isoparametric solid ele-
ment FEM model& 73} t}(Fig. 5).

z|ote] HHLE FEgt EAo Aot =4
FAZe oA ] A FE o ZAd] LA
U Burke’ 9] Aol whe} 3k WAL HF
815 (concentrated load) 2.2 3t} &g ol
A3 A7 I wE g SHAE Ko
=l A7 5 A4 meE ol g AT-ollA
18Mell A 254] Atole] zA7dH AU AFRHF-
A3 E-E 483 Kgolgh 3tH ot olo] e} AR =
Ho A o] 3E-S 7HdEte 474 N 9] &3
< A3, AFY L AvaFY 9 362% &
EpdthE Gibbs 5299 dATo] wil AzE e
7H3e 172 N 9] 35S A3ty d&uFeo 4
SAATG AEST9 FEHAIH Fole 2719
Element2] 67 Nodeoll X2} 2| z}to] = A FA|
o 85L 7} ol F¥esye SN
170¢] Nodedll 3t5& 7H& A5 2AE +=
Je §YY gF& wAs7] Hgtelnh

€Y #| Aol ANSYS 44A Z21H & o] &
e sf4o) HQ 3 HFA Fold e Ela-
stic modulus$} Poissons's ratio= Craig® %) 2] &
914341 Clearfil CR Inlay®] ©471%9} Pois-
sons’s ratio, 3 2% & Kuraray A}¢] technical data
Vg Q43T Xo} YR S BXE #F
3171 9130 37}A9] Normal stress®} X]o} 514 €]
2% 43S 237 98 37149 principal
stress®} principal stress vector®l] &3 A5 & &
ELSi=g

g HoA9 o] g3l Hel U]
2 Ao 85 A HHYEL flolAH o)
] 3-8 583 (principal stress) ©} &} &6
A Wi &8 £X 43S 59379l nor-
mal stress®] W35 #F 3= A o) £0]3l] o] =
el Fez FAHY] o ol 3
AE 3 o] dojue Ve &+ fler
ol fl& FEHE T3l o] & A FY %L H



H 23t gde FEE dSsof F, &
go] A5 #3$E B 374 YeEhie 39
A Agel stdo] dojutAEH, HHAY
27+ % (ultimate tensile strength)® < 10.3 MPa®]
I Aol e AR EPE 517 MPa 0| L& F&
go] o] ojAY AS-olE A 7he Aol =rha
& 4 9ok 3 Clearfil CR Inlaye) &Aoo &
A& gWo] 186 MPao| L Aot Aot g 3 2
2 78 MP2o|E& o] ghg 234% F83Ho Y
i d A FE 2 YA, dold BA R A=
YA FEER A3 g 4T F Ao

B Ao 2345 E 9, ¥ (displace-
ment) o A1&= Zt MODELZH] ¥Hoi& 3z}o|3 o]
UEl A = groktt, Ko} zutel] 23 W9 &
HE A9 FYFAL HYFNME FAISA L
zurgt o] 53] wAlg xpolvhE Bt H-
group® L-group 7+ M= L-group®] H-groupel
] 5ted W9 gFo] ZA Vet B AT ¥
1FE 9] ApojHe 2AY & I TH(Fig 9-26).

2 (stress) 9] 459+ 2 MODELZHY] g
A isthmus Z73 01} 9§ Zolo) w& 533
B ¥oJEl S BoF91t). MODEL 1, 2, 32 95
Zolo B &S 1: 078 FYA FAsE nd}
H isthmus 73S 12% 1/3, 142 34 % MO-
DELZA, 2 isthmus 730 Z4¥ 5
AR FREY FAR 1 o) FopAe) vt
B ¢&-¢80] Zaslea, 3 e g
HAZ A7 1909 Fotdd Jehvde A%
<8 % 725 2t (Fig. 27-38). MODEL 3, 4, 5=
2EE isthmus Z73 & 142 FY8tA 443
S}E oo H &2 1:0731:0851:12 &
Zo] AA ¢ 2gAE FHE T AL &
Zo] ZJol7t F71E £5 F AN A9 AA-3H
BXo] HYrt Yol Y9 A= F7HE
vrebyt o™ (Fig. 3546), 7H3 WL @& 9459
e S 2t+ MODEL 62 A §8¢ £X
¢} 47} MODEL 1% #AFsHAl ekt oH(Fig.
47-50).

Z} MODELS Level@ 2 A#Ed #37 45
29| A¥ulay} AlFtE R ol 4= Level 7
9] A% H-group® L-group®) % MODELY)A

A2 $BEH 4305 YS5H) Bt ¥

238

254

20

=

15111
MPa
10 11

54 E
0+ - : N

1 2 3 4 5 6
MODEL

[ O t-group M H-group

Fig. 6. Maximal tensile stress of 6 MODELSs on Level
7, H & L-group

A9 FESAF HEEHo] T F9d A%
S8 FAFo] veElgen $¥E Fig 63 2
o}, A3 FEES FopATe] HEgo] 7.8 MPa
9 H& 13 9 H-group?l A% &9 3
FEEY Aol ZA R A E EE MODEL
9] 397}t 4= §Zo BARANE
MODEL 1, 2, 3, 6914 3%9] 37} dejd A
o] t}(Fig. 54-59). L-groupd] Agoe $38< A
717} &38| ¥olx MODEL 13 MODEL 69
A& AR X5t A3l w77} o 4 I (Fig.
60-65). Y&t A FEEI} Fopd o £7} A
AW 3 sy AAFIME d&AA Y
A%l BAsE JFH olzI|7tA HEAY
B3 g doZ Aot ugA Hd A=
Y isthmus TF 2] A7 59 Hojofl &
#8lol A a7t AR, ARA o=
W3 isthmus 73 0] 1/2 013 Bg-olvt 37
37t dojum g B3R Qd o] dEANE
W3 jsthmus F73& 4 ZFF0 A 1/3
ol3tz YA 3le ol upE3 A,

Level 9 MODEL 1, 2, 39] X4=# o)) 33 = 1
Level 102 MODEL 4¢] X)4=A 4] 83 =" Level
12 MODEL 5, 69] A 5A ¢l i3}, 254
qxe SHEELE Level 79 ¥5t $8¢ 3
Fol ¥ 2417 Y419 proximal box Z2.2
ol &= e Ho $HX & Fig 79 2t}
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—ABSTRACT—

A THREE DIMENSIONAL FINITE ELEMENT ANALYSIS WITH CAVITY DESIGN
ON FRACTURE OF COMPOSITE RESIN INLAY RESTORED TOOTH

Chull-Soon Kim, D. M. D., Byung-Soon Min, D.D.S., Ph.D.

Department of Conservative Dentistry, Division of Dentistry, Graduate School
Kyung Hee University

Fracture of cusp on posterior teeth, especially those carious or restored, is major cause of tooth loss. Inapp-
ropriate treatments, such as unnecessarily wide cavity preparations, increase the potential of further trauma
and possible fracture of the remaining tooth structures. Fracture potential may be directly related to the
stresses exerted upon the tooth during masticatory function.

The purpose of this study is to evaluate the fracture resistance of tooth, restored with composite resin
inlay. In this study, MOD inlay cavity prepared on maxillary first premolar and restored with composite
resin inlay. Three dimensional finite element models with eight nodes isoparametric solid element, developed
by serial grinding-photographing technique. These models have various occlusal isthmus and depth of cavity,
1/2, 1/3 and 1/4 of isthmus width and 0.7, 0.85 and 1.0 of depth of cavity. The magnitude of load was 474
N and 172 N as presented to maximal biting force and normal chewing force. These loads applied onto
ridges of buccal and lingual cusp. These models analyzed with three dimensional finite element method.

The results of this study were as follows :

1. There is no difference of displacement between width of occlusal isthmus and depth of cavity.

2. The stress concentrated at bucco-mesial corner, bucco-disal corner, pulpal line angle and the interface
area between internal slopes of cusp and resin inlay.

3. The vector of stress direct to buccal and lingual side from center of cavity, to tooth surface going on
to enamel. The magnitude of vector increase from occlusal surface to cervix.

4. The crack of tooth start interface area, between internal slop of buccal cusp and resin inlay. It progresses
through buccopulpal line angle to cervix at buccomesial and buccodistal corner.

5. The influence with depth of cavity to fracture of tooth was more than width of isthmus,

6. It would be favorable to make the isthmus width narrower than a third of the intercuspal distance and
depth of cavity is below 1:0.7.
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