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WEE HEHEe & oloh whelA] (5o N
sl (24 2 N e R, P 2
AL tEeE 2 BlRE] whel E R BEM
o] jgtffo] wudslel o] b MM MEE-S  IHHN
g W Bl sl e ) HEea o
= B NE AAide WEEA diBg BNE
SR},
Stanford/t 3 A2 i, w2, ki ghal ol
E, (lMAIE Y obubzlel Wtk ¥at S
Witiskdom, Black”-& i 2} Wofy 13- Ml i

o] fupist MU\ iAol wbel A8 Vet
& W'iebE, Howells} Manly® = L1, /1
WAL el wi'lii- “Kt Wiy el EAIE Gebdg
?i'ji"’7 33l = Manlye} Shiere® = —~RSo2 Iy
13 Uitkol bkl &4 gnsbeba @i e,
th'lH ol Al B M e $ gl
2 oheld ook wbeld l”{“l* ol A g AL
#holl = olo} ) -3+ FE o) (PSR (5fiiin
ML =l 2l 55 Fogh g g 2ok 3t
v},

Cameron™®, Gher?t 3 A7, Goose®, Hawks ¢}
Mullaney’, Silvestri®}Singh' -8 fiigis]  pif ¢
LS %8195, Eakle”, Goldman'?, Lloyd
¥ Ref#t 2 AY, Simonsen/t 2 A* % Zidanth 2
/ C 2 BiEEmE B Bl s

kel #ht Wi ub olch

E Lloyd”, Lloyd2} Mitchell'® -& composite re-

sin [1{ke] ikt bt o) el #1319 0m, Eakle®
< & Hf o] R o RE SFEelAl S
[Efest ol S-S (5fishx -2 Lol Itd)
T BHEEHE VPEH}L«‘: etz e} bt ol
3507, Baxter™ = Composite resin{5fi # &
A S Hﬁo}‘}jc}

e Joynt#h 3 AM & 151k4p o) el wE

BACHIES AL P88 Wi g e Share 4
2N B FERo) wE AU AW

7b el 1 Witske] A2 b S ¥ 4 Ack,
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ololl # &+ composite resiny} amalgam$&  fliH
shod UDEIEGE 2 ¥ Bl A B WIS
shed ORI oRelan BiEENNS st %)
o) HILL-E gl ofdl #Hif5sl wholel

II. REMH & K&
1. W

KB 2s BES HNoR B
o] §la= et EFVNEE 56{E

BT e

fri ghlo b 7

(Aristaloy, #B—Engelhard), 8% 2l (P-30,

3M Co.), fbBEARH A (P—10, 3M Co.) & {#
3%k (Table 1 ).

2. BBHE
1) e

hER @ = Fil e WEDS kst L
f88% (Versamet I, Union Co., Japan) 2.2 {5k
2ol gl ey BFE EEsdY 100% HEiEE
o L BRE) RIEKAAN A T2REE (e # BEe)
et

FHE SR (EK 15mm, Fo] 18mm)N o) Ortho-
resin® (Densply Co.) &2 [ 38— HES Lf BRI {7712
BAS MRS MR 1ond B, stk

R 2 & engine > 24 #57 Carbide bur

Table 1. Restorative materials used in this study

Material Brand Lot No. Manufacturer

Amalgam Aristaloy 01228816 Hankuk-Engelhard

Resin P-10 70-2004-8588-9 3M Co., U.S.A.
P-30 70-2005-0583-5 3M Co., U.S.A.

Table 2. Experimental groups in this study
Group Experiment condition
1 unprepared, intact teeth as control
1 prepared cavity without restoration
I prepared teeth restored with amalgam
v prepared teeth restored with composite
resin (P-10)
v prepared teeth with beveled enamel
margins restored with composite
resin (P-10)
VI prepared teeth restored with light-cured

composite resin (P-30)
Vil prepared teeth with beveled enamel
margins restored with light-cured

composite resin (P-30)

(Midwest Co., U. S.A)E (IiHabed (ko)A 7

of 2.0nm, 2 2.0mm¢] box typel] 2%k S W
Bkl (Fig 1), 812 3% hydrogen perox-
ides 30| vifith wkpeld o, 5L HEE
nle} fErol whel AR E BiEdl KEEo sl
BHe whslden, Elkikd de} ofest 2
ol rffsle] HES #itishink

Mol ¥§ﬂ'§if¥ix RuEH=l s 2 Mash
a, B RS BiRS phsls BHEsa o #,
AR BiAS obzto s 53 B, VRS
LERELH Azl BEiHS s B, HVHS
BB ol M-S RSt (EEREAR #)alo
B OHRS Y B, VRS RESE dxe
B S Fehask B, SRS EIRSE e A
& et X EASH A2 HWFS Fsr B
LB A% pEESI RELS &% S MFE
{# M3l slc} (Table 2).
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Fig. 1. Schematic representation of method of specimen mounting (A) and proximal view (B)

and occlusal view (C) of cavity preparations.

Table 3. Force to fracture in each group

(Unit: Kg. )
Group Mean SD Significancy

I 119.57 14.34

1I 62.65 3.83 *x

11 127.83 28.64 NS

v 148.37 33.88 *

\% 141.60 31.54 *

VI 154.33 37.86 *

VII 147.40 43.63 NS

** . p <0.01 * . P <0.05

2) BEfEBUEIE AR

2 d e BREESERES MiEsl- g 72051
&k 37C Kepoll R % B 5. 0nm2) ball bear-
ingo] ff&x BTFE S (Model No.6025,
Instron Co., U.S. Ao H#&A1A BHEEHS mal
of WS WESIch ol crosshead speed

¥ lmm/min, FARE-S 500kg o2 3}4] 7, BEfEs}
of Aheo] #iiEE wiztx 2] MES BEMERER
3191z, ABRfE K& = BERCESA thald &
#shsich,

3) @AEM ¥ wiEme B

Ao BUEHL WMo R By,
il BEEe Bald #Fl mEY wEne @
S BEY h EEEF B (JSM—20, JEOL
Co., Japan) 0.2 #i%%s} o),

I %5 &8
1. BHREE AE

BEs A gilie] vebd of 7Ax1 o) g
1§ 9] Fiffia= Table 32 7k M3 TRE 1 WA
B2 119.57+14.34kg. {2 vpepybo e BS T
st s ANCE hufrshAl o5 M 1B 62.65+
3.83kg. f9] BIERE L vebtel B MR % P
—30 KEASHE wZ-S Fhgt HVIEE4l 154,33+
37.86kg. f o] 7H =& gEEMIEE el ek
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Fig. 2-1. Schematic diagram of tooth fracture

in group I

SEE
SE=
S

Fig. 2-2. Schematic diagram of tooth fracture
group I1

Si=
SEE
& 23
=

Fig. 2-3. Schematic diagram of tooth fracture
in group III

05z

SEE

Fig. 2-44. Schematic diagram of tooth fracture
in group IV

[

SEE

Fig. 2-5. Schematic diagram of tooth fracture
in group V

SE=

Fig. 2-6. Schematic diagram of tooth fracture
in group VI.

Fig. 2-7. Schematic diagram of tooth fracture
in group VII.

2. pEE BE
7h " Al Bl

1Rl Ao RS EW MBS At (Fig
2—1), #N8 94 @Ho) Ky MlErES
Lo 2 fEfTE g S 2 kSl BAEE s
et (Fig 2—2).

FM Bl A IEE7E= o BiER-e BWRel BHEY
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3 EEL] LR W R A ek 1
g e ﬁb‘ifi‘f(Fig. 2—3)9} EEES] HRIAH oA
tafEsle] pRENSS Hodsled Ef=gich(Fig. 2—
3, 2—4, 2—5, 2—6, 2—7).

) EEE THEENN BE

R M) BT olA BERED Hast Frs

A @EHo) HiT=le] HlENE TR d2r (Fig

3) BA| ETHAEL GFME] £ Hm=
—3 A& & 4 Arh(Fig 4).

s 0 24 BiRS Mels BlEs 33 ¥
Broll Al KaBEEE <] MMy aAA MBlFst L Kol
—E 8k WA HfrsEv(Fig 5) gFdae Ef7

Fiel o2 @] ETR Kol Jepitet(Fig

6).
MEEe amalgamo® & BHEE LBz A
amalgamM 9] %5 Jeb L oet(Fig. 7).
V- L {3 composite resin &% #if-S
ﬂ*{&ﬂ FEoR A BmERES S v AE7 BHG

+ veblE dam, R 2k 3o Jehiz
ﬂﬂ}(lrig 8).
VEL B l[“] ﬁ‘ﬁ(u[so” #hfi S El K dlar Wcﬁﬁﬁ %

bonding agent-& fifliskir {LEH{5H composite
resin® & £ VB4 o] hnslxii= Jii
o] ¥43l composite resin®] HiiFES F—EKiEE 4
tire track®| fffio] velubz e (Fig 9).

Vgl A SEHE5E composite resin® 2 {BH s
BEo 2 B T —resini RHANA resin®
Zio] veh} fifEe] #fol slof g EF—resin

o] HEs Bl velbyteh(Fig. 10).

VIEE-2 g ol fhm-S sl BEmGaL 4
bonding agent& gt o} KEGE composite
resin® @ B{Ee LBz A BOE e ABR 6
1431‘- ol BHe| iy Fjuzke oA el GH

< BEYE 5+ Ak (Fig 11).

V. #4E % 2%

BiEE Ektke] U BT BE A HEY
i, ﬂ\rl’ﬂ W RERS Aol KB, welA
EHED (tHoR £73 BiE BikS A %4

3 Bl £l A HE: WHT BT
Bl B3I WS #Ffﬁfl-—'—’z}' $:x 56 L
H\EI ol MOD #i (18 2. Onm) & F¥BEH2 amal-
gam % composite resing FiEA| 7] # EBEELS
st fhlol dold o 7hA0 WEBES HE
st HEES AR ¥ EARETENEG
BE SHsHch Gherft 3 AT B5F BB A
Boll Hoal FHEEfolA 2 BEEE) s 8§
3}310 7 Cameron® & Wi B f%e] FHo)
o BB B3 FEE M b ok

—E R RS ol sl ERo) mEL
B fEfreldl HHRE Fgdle BFY £ o
B debvzlel @] vl AEeHA #fTEH IR
% EF —H0 Y wEe BRIl olshzte] v
el @ 9 BBHEK (cracked-tooth syndrome)
< MR AMEBEIE D BES FishA ol A
B BUER T2 WAl el x4 1A e =
Ak ololl #3F #F o] | o] B WAl sleh
NG A FE BT o od BFY —&
W SE4 Bagel BEMS Rikol vehds A
/e o #4749 4 vt Talimst Gohil® of
ket FHET WERS SR #®iEN4 ETF 9
o] HEEA BRE"E 2 ##8e THAS
ZFER ERED Ado A, M HRA=
% o] BshA vehtn BEHESY SR b
Lol A WhfESl EREORE e By FiEs)
A #R T O BEo] Jebdeln #iggha 9l
o},

=K PG BRETF S BERE S 119.57+
14.34kg. f, composite resinfEHEF NV - V-
Wzgoll Al 148.37+33.88kg. f, 141.604-31.54kg. f,
154.334-37. 86kg. f, 147.40+43.63kg, {ZF 2.2 }E}
v HRETF o R BT o & g
25 JEbdoh o] Simonsenft 2 A'™ Share 5+
2 A™ Reft 2 A McCullock®t Smith® &) #F%
R |mE B Jelytod, oloizhe M
Hi+= BEYA ke &F 2wl BRI Jehd A
o ohviel BEMERESC] s Al HAzst A T4
(R HEs Bitlsls] a0z Y725, Eakle
W% composite resin®] 55 #F 9| HMBES
veblx] Zgbela @&l olek Stanfordft 3
A'E HAET = SR ER ¥ & Ak 4
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&N Bf 8 EHEREY ERes s
H3 0 resin®ct HARET 7 G Ebiiof
Fob HEsle & ek HEL FHe BE
3Hadch
E K FEONA amalgam® 2 B8 58 127.83
28. 64kg. 2 JER BAET o Bl Mg
Ve AL Joyntsb 3 A S pFEHE - M
£l ek o K IR RS amalgame]
HREo RFBEY e S0 BEEY L BiER
g dong wr o Z EEEN] o o
o2 Bl s & BT FE =
1= o A% -4 (marginal ridge) 2| 5B+ BIE
WIS Abold] T3 o] #£4T=] 7] AT olct (Fig
2—1).

TE A PIEAA BRETA e HRS MK
st B sA G- HE#sE U4 G puEishitE
£ yebd A& (Table 3) Reft 2 AW #hi#ol
Ao} shabslxl 2 Eie] AR S8 EIH e
A HaolA @e) B, WE, #17shs &%
L2 yepll Ao 4A4xc(Fig 2—2).

K fHFeelA piEs HHS Fig 2414 11742
vYeht —ER RES 28 5 dou BREY
v BEs A B2 ol BRo) =l wilE
Ferbal flgEslol BF o] el vebhdg ¢ 4 o
o} (Fig. 3~6). ols}z-2 H# (Fig. 4)& El Mo-
wafysl Watts?™ 9| #itsol|4] §Ho) RFWE F
frel s ol RFME S TfiskAl et
ob @S Az 2 BERoR Adss G
o] BEIS B LRI/ ALH ) 2FMEY B
<+ wel FFHES} RESA $39 BRHY Ao
2 423 (Fig. 6). ©|+ Rasmussens} Patchin
00 PrEdmE ol Aok ol RFME M BIFMIE
BEFlo] RFME £fTH A} BEoZ FFl=]
7] ol Fol] @WZIS Hfo] of MHKE F2rlm A7
Het

Amalgam o 2 BHiF-S BEE 58, RHS ESH
o] mnall=l= Kzt WA &7 gt (Fig 2 ~
3). olshzr& Hiii Silvestrio} Singhol fkat
A {5 SUETHE Jyo] fEAste amalgame) SE4 BhiE
7b vreR e (Fig. 7) olwl S22 BH A 141
5ol RFHoll olZe HEMCE st MRS
2 et A e el vebt A3l amalgam

s
=
B

o| kol vehd Ao Mty

E K Bl A VEbY amalgamiEfE o) GhiEE s
(I13%) = composite resintE{E 2 55,8 (VEF~VIEH)
o] s of4& A vl BE= Elderton®” ¢ #
Frol R KSR K BRFel R BT o) M
f) RS ER 9 fiEo] el MBS BEY
B e o B B0 ER Kl
A, 5 BHEHES £Rd Ko Jehd  #HRER
A2 4 9lom  McCullock®t Smith® 5 4% 3
amalgamEE S composite resiffEEHoll e I
SEEBUES WA 712 Z3E st K B
fi kel B|URE WM&

s A PR o] NEF~VIBEE7x o gHEs i
o HEES dslov BiFEskA & & (MEA)
talbe] BES BoEEAES Veb BES LERE
o] Y)Efstelz Hpl=lc)(Table 3). vt B
B8 (sEM el o el EFHES S
vebd = 9ok McCullocket Smith®® = 51k 5 2]
i BohRel BF Mol iRl & & il
#stgden, = Davidsonft 2 A* 3 McCullock ¢}
Smith* %-2 resinfER#p-& M2 Well A B
b RES PR UES BV R ) st
J&J5#% (incremental technique) 2 FIBsior &rln
sEiEt vk olvk. Snyder®™ o] #frol fkslwd R
HES RAE R#Y &+ JE5 HFY BHEND
o s B = dhofol gela Egslgleh

Foft el REHiflTS AARBEE BARSE K#
= BB ko] BAEE T el ol B4
feigst7) wi B R Bl A5 R Rafl
o] L slr},

A prel VEgsh atol A B 2o #hE
& UL BEeEES FIA, bonding agentE &
figh B+ BRI A B S el i
A MES F~+ olwWE sl e BUEK
FitE-g kA7) 2 resinfER P2 B EK 47
a2} gk Zolr},

Denehy®l Torney®™ = Bij i el Filfdahsl L
H (undermind enamel) & FEHEIE s}A| Brii<7]= A
B} B a3} bonding agent® g fiste Hig
MAS BEHES RLA7] = R BlE Fwst
Ak el A Pigtell A VEEs MEklA 2ot
iR o] Bkl RhfiS AEIA & Niga W
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BEollAl oS 2 pumilhie S Jebolol ok #
SR HEMES dlglond mFHN HEES &
17797152} composite resin Fhil} FiBEC) 8 &
SB G O] PRI Jebybela HEs)
Mondelli/t 4 A** 3} Porteft 3 A% Goel#k 3 A
5 OBCF O] BUEEHNE S B R s ST )
7h B Bzt #e5e vb gomd, Mack
enzie™ 5. 2 # MODE ] 5152 M k<
Mok Aol lFE Résle 713 22 Holet
S o

A Ol A= BEHBED T e B2 2 5
Bk (Fig. 2 ~11)& ARBTFNA et hE
BES & dou(Fig 2—1), B #BL
WS sl oml (Fig 3) @ik a o4
HEEN BR1G9) S5 S ol A thfEel 4 QIFISS
et G (Fig. 5) o] M50 of siRsia &
AME ) A Rl A B o) WES 4 9
vh(Fig 2—2). = @< 5173 48 (Fig 2—
3~2—7) W] WS we} irE e, wigo
s #5461 o (Fig. 8 ~Fig. 11) #F 7+ ke x
O% sl vk IEEmING K (Fig 7) 5t
composite resiny 2| $%(% (Fig. 8 ~11)% VERY
ool MRS RFMEL T B B
fRE Aok Zidandh 2 A2 15814 455 resin
i ol Uile M + oo, miRgg
sbrkolell fritial fifirell A 1554 Mg talE =
< BlEste wibel A WEsY KRG A 1
a5k Vel Hi%ekdcel = Rasmussen®® &
BT o) B (R o] $4ah PRt 4 R — Bl 1R
Mol ATH 1o} RAFHL) EHe] Binsr LF - bt
B UL A B Ao FERS HEdd &
He Sty RS B v oo,

DLEe] 9% @& S 42, P MR
Al B ke oF BUZHIHMES Hin A7 4 glom
B B RFE B gt Her ko
Al HES B AT oo}, wleld gF
el MG Bk o 2o) 51800 BB 2 2R
NEES] MR HIE S A = e BH
Foll B3 BRI AL dEs)e}

V.® @
b5l L3 I 56080l $ 2. Onm, 0] 2. 0nm

o] MOD 2 # B5i-e s BE gl whet
BIRe WM KEED MF 2 e 8
M#e BRS MslD B S 5, sl
L IS bR ro e 1R B, BINEES (LBE
8 AR HRS M B, BVEES S
ol MIES WSz (LBEAN w202 HiF
S FHRE B, HVIES ELOH dxlon RS
FoHiak B, BB BITR&E A kel
TORESH A Ao WS Fg Be 7RO
2 SMEske] KHEE % (Table 2) Bomsie o
HEMS BT AR ohes 2o £HS doloh

1. BRE Mele Bigsta 28 BE(IRD)
A R e S Jelgglon VIRt A
M S BIERIEE Jdeh ol

2. WA #ITS BEEES @SS

3. MRS HEha 5H8 (M~ VIR ol 4 o) g
WIS [fEsk uebyle),

4. IS PG 58 (1 ~VIBY) (st oh
BtRslo) MISREES] MifngRs ol A @o] afEs)e)
t},
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— Abstract —

A STUDY ON THE FRACTURE RESISTANCE AND CHARACTERISTICS
OF TEETH IN CLASS 1l CAVITY RESTORATIONS

dJin Ho Cho, Ho Young Choi, Byung Soon Min, Sang Jin Park

Dept. of Operative Dentistry, Division of Dentistry, Kyung Hee University

The purpose of this study was to examine the fracture strength and characteristics of teeth
with MOD cavity preparation.

Freshly extracted sound maxillary premolars were cleaned and stored in normal saline solu-
tion 37°C for 72 hours before experiments.

The roots of teeth were embedded in a self-curing resin, and the exposed crown were main-
tained in a vertical position by a modelling wax in a brass ring.

The MOD cavities were prepared with No. 57 carbide bur under high speed to a depth of
2.0mm and a width of 2.0mm(Fig.1).

All the prepared teeth specimens were divided into 7 groups according to the mode of cavity
form and restorative materials (Table 1, 2):

Group I, unpreapred, intact teeth as control

Group II, prepared cavity without restoration

Group III, prepared teeth restored with amalgam

Group IV, prepared teeth restored with composite resin (P-10)

Group V, prepared teeth with beveled enamel margins restored with composite resin (P-10)

Group VI‘, prepared teeth restored with light-cured composite resin (P-30)

Group VII, prepard teeth with beveled enamel margins restored with light-cured composite

resin (P-30)

After placement of restorations, all of the specimens were stored in water at 37°C for 72
hours before testing.

All of the specimens were tested on the Instron Universal Testing machine (No. 6025) in
order to evaluate the strength of fracture.

One metal ball 5.0mm in diameter contacting the specimens parallel to the occlusal surface

was used to in this study (Fig. 1).
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The fracture characteristics of the specimens were examined with naked eye and in the
scanning electron microscope (JSM-20).

The results obtained from this study were as follows:

The mean fracture strength was the highest in group VI and that in group II was the lowest.

2. The progress of crack of teeth propagated into the pulp cavity.
In case of the group of the restored teeth, the crack occurred to be accoinpanied with cuspal

fracture.
4. The crack of restored teeth was initiated along the pulpo-axial line angle of the cavity.
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Fig. 3.
Fig. 4.

Fig. 5.

Fig. 6.

Fig. 7.

Fig. 8.

Fig. 9.

Fig. 10.

Fig. 11.

EXPLANATION OF FIGURES

Crack line of natural tooth (group I) progress into the pulp (x 25).

The photomicrograph of the fractured surface of natural tooth (group I) propagated
along the line of the dentinal tubules (x 3,500).

The photomicrograph of the fractured surface of unrestored tooth (group II) to be
initiated by the line angle of cavity wall.

Secondary cracks (arrow) is to be seen.

The photorcicrograph of the fractured surface of unrestored tooth (group Il) appeared
to be perpendicular to line of the dentinal tubules (x 3,500).

The photomicrograph of the crack propagation of teeth restored with amalgam (group
III) to be directed to the inner part of amalgam restorations (x 50).

The photomicrograph of the fractured surface of teeth restored with composite resin
P-10(group IV) formed perpendicular to the axis of applied stress and fracture initiated
to the junction of enamel-dentin, and propagated by the secondary cracks (arrow) (x35).
The photomicrograph of the fractured surface of teeth with beveled enamel margin
restored with composite resin P-10 (group V) appeared to be fractured in appearance
with tire track (x 350).

The photomicragraph of the fractured surface of teeth restored with composite resin
P-30 (group VI) formed along the tooth-resin interface (arrow) (x 350).

The photomicrograph of the fractured surface of teeth with beveled enamel margin
restored with light cured composite resin P-30 (group VII) formed in the enamel and

cracked to the inner part of composite resin by the secondary cracks (x 35).
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Fig. 5.




Fig. 11.

Fig. 10.





