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Table 1. Material properties of finite element analy-
sis model.

Materia]  Modulus of Elasticity Poisson s
(E, MPa) Ratio(V)
Dentin 1.86x10* 0.31
Porcelain 7.0x10 0.28
Resin cement 6.0x10° 0.36
Ni~Cr ailoy 1.80x107 0.3
Pulp 0. 0

4. lingual margin

<. iabial margin

Fig. 5. The reference point for comparison of stress
at each finish line.
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Fig. 4. Finite element model view of maxillary cen-
tral incisor.
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Fig. 6. Fracture strength of IPS Empress crown with
chamfer and rounded shoulder finish line(student t-
test, p»0.05).

Fig. 7. Weibull analysis of 0.5mm width chamfer
and 1.0mm width rounded shoulder finish line.

Fig. 8. Typical fracture modes of experimental specimen.
(left: 0.5mm width chamfer, right: 1.0mm width rounded shoulder)
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Loaded at incisal edge

Reference Point

E Metat die(chamfer)
[ Natural tooth(chamfer)

@ Metal die(rounded shoulder)
O Natural tooth{rounded shoulder)

Fig. 9. von Mises stress of each reference point loaded
at incisal edge.
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O Natural tooth(chamfer)

Fig. 10, von Mises stress of each reference point loaded
at incisal 1/3.

V.2

2k

AREABY AL A Aok 4AA, nPH
Ash 58 A F7b det wABY B
ZAVAR el ek Aokl A Fol BolAlA
9W %) v FAge AN
SHEELe gk 4349 SR A HeA 4
A ske) Ao P,

g Aote] A2t 27)
’\}%% = Ax 55 31315\} #age] x|otEg A
o] Fgas3lt,

A=A T A dubd o2 FHE e Kol
HE 7 AF met ol7h gloy dukHer &
H Az 6°ollA 8, W Fels shouldertt
rounded shoulder7} F=H At 14050 Heke] 2ba 2

o] #&]4 Dykemas®< 1.5mm, Rosenstielg%<
1.5~2.0mme dFsH 3, & A ALe¢d [PS
Empress Al2”lo]AE 2.0mme] At 2k 23}
WA AA & FHstn

S |

1.0mm rounded shoulder®]

O]D} 52)

Boagod s Hte] £ HY= AR

0]7 ) 5 01153‘55)7]\_%_4\_5_%_47\] ) ]%_o‘:_‘?_%
< finish line F91o]A Z93ct. webAl finish
line $912) ek 43 EAB] ZEo] G v)
A 4 9tk Pettrow? = FEA LA 0] §3]0] 2]
o] Helrl ARsA@e] AR nXE 4TS
AR, ALEADE 93 Ko} FAA wF



o gk #7)1 &35 =) 930 shoulderBe] &
slcta 818t Sjogren® Bergman®™-2 =) #9
HAFE 9 SE7FEzRe] FAlo] tigh ATl

g8 2124 finish line®] rounded shoulder?! 7%
7} chamfer§l 7-%-<l vjste} 452271 Al o) F =
acz gk, a8y Pettrow® Y Sjogrenzt
Bergman™ ¢ 97& % HEZHT&% AR A2
A|7)A] & oA BtE 7}5P<I1 71 AR &

T w2 EAr] el @Az sz, A u‘*o“’ﬂ
A A% SATE A PR o%g}—t- o}
o)

A9l &Moo e Aozt Ytkn &
Bernal’s""& A=A @] sAZF = gt 9
¢} finish line Fele] Gk thgt A7olA A
A9} bonding procedureZ} AHE-H = 73 - A

3

1‘
_ll
ot A -

L

l’

o gej HauEd 9FE F4 2o 343
o g A GHAS AT B Ao} T A
2 o} 82 WE Ay At ge &
A€ A fh el EE AR S S
4% & Uoka stdch mebs Fee AREA

AN e 2 Aggsr] fal AdA 4 J+ T2
2l shoulder® WrEAl @t ot 73shd _‘T:ZHS&}
HRAANES] Bgg Q) A2 MAHFAGo] &
LT

Edelhoffe} Sorenson®™-& A x5} X|o}dd ¢z}
Qle]] W 2k o] et Ao AF=AH2 F
&z vlsle] 11%4 = A o] Ak &t
th g AREARE Y Koty S ste At
0.8mm Z9] chamfer finish line# 1.0mm %<
rounded shoulder finish lineoll A 22| b #-&
7Y7t 63%9F 69% = VEREo™ A o2 Hriet
ARG B3 AREHe AREARL 1059 4
Z+7} 0.8mm #2| chamfer finish line©] 4334 ii
AHEE 3 ok et

A7 £ A7Ed] BEd dxE HA
3 Mejsln &4 24l F9E 7| 2Avhd &4
=Agol Ex e gsfeEe] dijle]l B F 3
22 BAFUL ®? Jensens?¥2 HIAHES
A3 ANE oA AT AMge R shEstA |
resin-bonded etched-porcelain full veneer crown
L EAA Q] Fazz 3 vlg) A A& A A /\l-;q]al:

2 997 37 chamfer & knife edge &)<} fin-

ish line, & EAIZH ol ES 93¢ AthA] B

Li

412

Ae)g Fog Aot ”Xﬂ e A
22tk stk E3 Crotherss 2
veneer &2 ©|-&, 71&2| porcelain jacket crown
o Al oz HRFAN =ATE Al
7IAA AAE Y3t detlA ImmE AHAlsha,
ZHo| A& 0.5~0.Tmm 18 12 HANM = cham-
fer finish lineS AHg-3te] Hae] Aot HAE F

3 B0 7h=s ol Atol A AErog AFEE] 1
Qg Hudtdnh T3 4 T2 bevels EHT
Hol g e o & IPS Empress = 3] A7 E
=% _‘} A7}, beveld] HE7A=7F vl wA EA WEl
B #oll M finish line3 Bl = &
%}%ﬁ bevel finish line®] 9/ && 7+&4

0

Elg=2 g -@-7;1]_ /\1—‘:‘/\121]9,] HLr/Loﬂ
H WA gopd HA ’\]i?‘:H ek 0l3}o]
XA Q&) QAo HAANES] W Q)
ato] =9} byt dAgE ez =ae] A
Aol AAgol o] Agtsed o) Ex H3
o} 660 g2 B 7)Ed §A1E 98 ?]?414"? 3}
= E/\}ﬁ Z]l:ﬂx] 6:1 o lﬂo g] AeAE
»\71] HAG® whx] AR EZHT&-"J 73"°r°ﬂt %—’—F-’F
zZ $EEY= & 4930 3
o} FA& A3 fA o] AjaE]ofof ?‘}‘43’— "@ teich,
AR e gl gt 71EH Bt 7

7154 °ﬂ a1 3bgel o8l shdEA ¢
A= Z]‘ﬁ"]: 3t Folth, dwhA e i 917‘}9]
i 7<131* & FAH- A 40No|H,*
F e FHA FooA 172N % :TLX]T"HHE
245N™2e 2 BaEm slck ¥ Ao A= 4
oA IPS Empress A A8-& o] &3to] A2 4
Bode, AzAIA FH3}E 1.0mm 9
rounded shoulder finish line¥} AMAl%E &<
0.5mm Z¢] chamfer finish lineZtell #-<]8t 347}
=9 AolE YehA ¥}z, AAFE E9
0.5mm Z¢] chamfer finish line 7F AR =4 &
AGFH 25T 662.5No|de] HAEFE e
o} o)l et FARRE Z271cA e AFe ofY

Ok1-
B

t

‘

(]



ox.
2

Hg3tn & st o 2ey %
SABT AAANEES A 8gtozs 4
AN HEEAR FEAC] AATE 7o
Ith3 47, aje] Aeo] Ae) o

A S

e no
-

2o b
™

I
4
go

29 chamfer finish line®

k5
2

T A A O |
N

™ 9
i X
2
_OTE
o
N
ol
fu ol
>
S~
>
_O‘L
(=
0,
v

2
e
t
2
R
o,
O
[N
o,
=
1;{ :
ﬂr

Ao Al A
o] %4 (anisotropy)
3 77, dolet 22
F5katr] o Pt
o} #R9] A S
Aol & e, A

2

b

o

7

u
3
oy

K
e
Y
fr
>

N
S0 o
i)
o
"
o R

9,
w
N

fo kI

2
R
o Y Ay 2
b
oﬁt
ro aly Mo g
=2

> g
b

10\—“
>
o
i)

g or
AP

1

a0
o
kY
g
Y
R
e
5

1
>
X,

o
ox
DL

(e}
o,
®
:L

]

E
HU

O
Y
N
~

o v rlr b &R

I

ot

=2

X0
=

el /‘c}ﬁlﬂr é_]xﬂi ==
A AHEEE H A Al (stat-
ic testing) & 24 & I 2 AEH A (fatiguing stress)
stf|xle] AVIA B4 Uig dFE AN &
slod, AR e HEE ZuE & A
% ”E‘“ﬂ EHS} PRE "4—% T o}, w3

o o

o
rlo
o
2
1o

7
el
o

7]5]—‘: 2ok W, ﬂ—r«] 29
2 478 F A 3 %ELE’H Foi7l AFgto 4
24 7heel #el A g & 9

£ AflM e A fdsa 239 ’“ﬁl"ﬂ’ﬁ
AAzjol wdel| X¢E XFAAGY, 28U AFE
8ol A FEFe vAA B2, ole XY &
AAZ7Y ol $ 5o 2 Qe Aol 1f SE R
Aol dg-E v XA ZEvia Hojatie®t Anusavice™
7v Bk vhel A gt} 3 5y o) ’“741 1*1 =

AT

413

72 73)

7}0}

N
9
Ey
S
D)
:
—LJ
o\l
£
N
I
=)
E
l>
:.‘_‘
ol
l..
e
_1

& VERATE olete viEA AAx]o}
slgo| 7188 75 finish line “H A1 F-9 ol A
g3 Vet (Fig. 11-18). o]+ W52
Lo} gdAIF] WE lo] 2 ISt Fétho] &
A g Wol S48l BEAARENAE SHHS

o] A vehte Aoz Helr}

1

oy

S3A &) Webd g o, 4% o} Bl
HE 28 ol B30] AT A4S E50 B
AT 58 SRS BT, Y3 v
Mol uw gudd szl ne A &2
finish linesl 4 EA9] & WA elich(Fig,

15-18). &3} finish line®] Fefell wheA] vimd o,
chamfer®} rounded shoulder?tel] 2 zlo]& et
A AR, gE R —‘?‘iﬁﬂ chamfer 74 % finish
line Aol o WA Uelskon atFo] A 7}
2 chamfer AL AR AR o)
Aoz 28 £ YerddH(Fig. 15, 16).
AA "‘Zﬂ o% Q) AREA T o Fo) tigt
H Heg o EZ HElMe AAAE o] &3 HAF
Q1 AR Fepe] sk ¥4 Wi i 8
)53t 5k 3 B2 Rzde] Hof So] mEFojok
ste], W] FAE g2lsle] Al2HE IPS Empress
SAFe] Au Aol digt A =3 F 83}

o B sz
R

v.Zg B

2 AdE AR AT A dtdog FHE
1.0mm #2] rounded shoulder finish lineol] th3
0.5mm Z2] chamfer finish line®] 34 A4S
ol 7] et} AAdFAX AN 0. 5mme Z9

rir

P}

e



chamfer HAT} 1.0mm F9 rounded shoulder &
of a&tio|E 174 A|Zbetsitt. Zzte] g4&rio]
o) IPS Empress =41 T2 #2351 g7 A|HEE ol
B3l At T whEAET] AdolA Exje e
el 30° AR 71l =g S5
T At FE e AHS 0] 4319 finish lined]
AR} 2R

THS 2y FeA o
o thste] A3 23} E}*‘i} Ze AES AU
1. Finish lineo] W& AL AT S47}w A

ol A rounded shoulder/] 9483 (876N
£ chamfer?] ¥H3-4385(882N)3 f2] gt
o] & Holz] skt (pr0.05). '

2. AR A% ArEAUe] &

NA

e efHow &5 A8 5 ARl
AgHe Fde 5l

3. FEHolM = finish lineo] W& S w3 Alo]
= .

o1F g 4= gllent AR ol £F X7 F
A+ rounded shoulder finish lined| ¥]3}
chamfer finish line2| $-&o] A Yelyit}

4. AU H3E M Aol ARG &5
AT, A boll SES I A9 E ¢35
29 ARAE B 30| BFAE %

5. dubde g F&rjolo Hlgte] xpdAlor] 77t

A7

4e BAG
] L

o] 21 teFatA vehte 43S Bt

X =)
IDL—T,—I ul}

1. Southan DE, Jorgensen KD. Faulty porce-
lain jacket crowns. Aust Dent J 1973:
18:152-156.

2. Anusavice KJ. Degradability of dental
ceramics. Adv Dent Res 1992:6:82-9.

3. Chan C, Weber H. Plaque retention on teeth
restored with full-ceramic crowns: A com-
parative study. J Prosthet Dent 1986
:56:666-71.

4. Grey NJA, Piddock V, Wilson MA. In
vitro comparison of conventional crowns and
a new all~ceramic system. J Dent 1993;
21:47-51.

5. Josephson BA, Schulman A, Dunn ZA,

414

10.

11,

12.

13.

14.

15.

16.

17.

Hurwitz W. A compressive strength study
of complete ceramic crowns, Partl. J
Prosthet Dent 1991:65:388-391.

Ching CL, O Brien WJ. Strength of mag-
nesia—core crown with different body porce-
lain. Int J Prosthodont 1993:6:60-64.

. Probster L. Compressive strength of two

modern all-ceramic crowns. J Prosthodont
1992:5:409-414.

Friedlander LD, Munoz CA, Goodacre
CJ, Doyle MG, Moore BK. The effect of
tooth preparation design on the breaking
strength of Dicor crowns. Int J Prosthodont
1993:3:159-168.

Claus H. Das Hi-Ceram Verfahren met-
allfreie Kronen auf einem Keramikgerust.
Dent Labor 1987:35:479.

Optec HSP laboratory technique manual.
Jeneric/Pentron Inc, Wallingford, Conn,
January, 1988.

Beham G. IPS-Empress: A new ceramic
technology. Ivoclar-Vivadent report 1990:
6:1-13.

Schwickerrath H. Die
Aluminiumoxid- Keramik ein innovativer
dentalkelamischer Werkstoff. Dent Labor
1989:37:1597.

Adair PJ, Grossman DG. The castable
ceramic crown. Int J Periodont Rest Dent
1984:2:32-45.

Dicor laboratory manual, Dentsply Int.,
York., PA, 1987.

Machert JR Jr, Russel C. Leucite crys-
tallization of a heat-pressed dental ceramic.
Int J Prosthodont 1996,9:261.

Kelly JR, Giordano R, Pober R, Cima
MJ. Fracture surface analysis of dental ce-

In-Ceram

ramics: clinically failed restorations. Int J
Prosthodont 1990:3:430-440.

Kern M, Doglas WH, Fechtig T, Strub JR,
Delong R. Fracture strength of all-porce—
lain. Resin bonded bridges after testing in



18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

an artificial oral environment. J Dent
1993:21: 117-121.

Doyle MG, Goodacre CJ, Andres CJ. The
effect of tooth preparation design on the
breaking strength of Dicor crown: Part 3.
Int J Prosthodont 1990:3:327-340.
Friedlander LD, Munoz CA, Goodacre
CJ, Doyle MG, Moor BK. The effect of
tooth preparation design on breaking
strength of Dicor crowns: Part 1. Int J
Prosthodont 1990;3:159-168.

Yoshinari M, Derand T. Fracture strength
of all-ceramic crowns. Int J Prosthodont
1994:7: 329-338.

Pettrow JN. Practical factors in build-
ing and firing characteristics of dental
porcelain. J Prosthet Dent 1961:11:334.
Argue JE. The preparation of teeth for
porcelain jacket crown. J Am Dent Assoc
1988:67:1259-1270.

Oppice HW. A resume of ideas on porce-
lain jacket crown preparation, J Am Dent
Assoc 1934:21:1030-1039.

Rosenstiel SF, Land MF, Fujimoto M.:
Contemporary fixed prosthodontics. 3rd ed.,
Mosby Co., 2001.

Dykema RW, Goodacre CJ, Phillips RW.
Johnston' s modern practice in fixed
prosthodontics. 4th ed., 'W.B.Saunders
Co., 1986.

Malament KA, Grossman DG. The cast
glass—ceramic restoration. J Prosthet Dent
1987:57:674-685.

Dicor: Clinical Procedures Manual, Dentply,
1984.

Futterknecht N, Jincian V. A Renaissance
of ceramic prosthetics 7, QDT 1992:15:65-
78.

Hiils A. All-ceramic restorations with the
In-Ceram system: 6 years of clinical ex-
perience. Vita, 1995.

Kim HS, Ju TH, Oh SC, Dong JK. A Study

415

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

on the fracture strength of the IPS-
Empress ceramic crown according to mar-
gin type. J Korean Acad Prosthodont
1997:35:296-307.

Browning JD, Meador LW, Eick JD. :
Movement of three removable partial den-
ture clasp assemblies under occlusal load-
ing. J Prosthet Dent 1986:55:69-74.
Derand T. Effect of variation in the shape
of the core on stresses in a loaded model
of a porcelain crown. Odontol Rev 1974;25:
11-26.

Ryden H. The laser beams for measuring
tooth mobility and tooth movement. J
Periodonto]l 1979:45:283-287.

Young TM, Altschuler BR. Laser holography
in dentistry. J Prosthet Dent 1977:38:216.
Fairly JM. Preparation of a maxillary
central incisor for porcelain jacket prepa-
ration. Br Dent J 1958:18:208.

Walton CB, Leven MM. A preliminery
report of photoelastic tests of strain pat-
terns whit in jacket crowns. J Am Dent
Assoc 1955:50:44-48.

Park CK, Lee SH, Chung HY, Jang JH. A
study on the stress distribution of cantilever
bridge under maximum bite force and
functional bite force using three dimensional
finite element method. J Korean Acad
Prosthodont 1994:32:484-500.

Lee KY, Chang IT. Three dimensional
finite element analysis of the effects of alve-
olar bone loss on stress distribution in post
reconstruction teeth. J Korean Acad
Prosthodont 1997:35:674-688.

Choi SY, Lee SH, Yang JH, Chung HY. A
study on stress distribution of endodontically
treated tooth according to the various
post length using three dimensional finite
element method. J Korean Acad Prosthodont
1995;33:177-197.

Anusavice KJ, Hojjatie B. Influence of



41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

incisal length of ceramic and loading ori-
entation on stress distribution in ceram-
ic crown. J Dent Res 1988:67:1371-1375.
Anusavice KJ, Hojjatie B. Stress distrib-
ution in metal-ceramic crowwith a facial
porcelain margin. J Dent Res 1987:66:
1493-1498.

Chai JY, Steege JW. Effect of labial mar-
gin design on stress distribution of a porce-
lain fused to metal crown. J Prosthodont
1992:1:18-23.

Farah JW, Craig RG. Distribution of
stresses in porcelain-fused-to-metal and
porcelain jacket crowns. J Dent Res 1974,
54:255-261.

Hojjatie B, Anusavice KJ. Three dimentional
finite element analysis of glass—ceramic den-
tal crowns. J Biomechanics 1990:23:
1157-1166.

Derand T. Stress analysis of cemented
or resin-bonded loaded porcelain inlay.
Dent. Mater 1991:7:21-24.

Peyton FA, Mahler DB, Hershenov B.
Physical properties of dentin. J Dent Res
1952:31:369-370.

Rubin C, Krishnamurthy N, Capilouto
E. Yi H. Stress analysis of the human tooth
using a three dimentional finite element
model. J Dent Res 1983:62:82-86.
Seghi RR, Denry IL, Rosential SF. Relative
fracture toughness and hardness of new
dental ceramics. J Dent Prosthet 1995:74:
145-150. _

Scherrer SS, Rijk WG. Factors in the
fracture resistance of posterior all ce-
ramic crowns. J Dent Res 1991,70:434.
Hobo S, Iwata T. Castable apatite ce-
ramics as a new biocompatible restorative
material. | .Theoretical considerations.
Quintessence Int 1985;16:451-458.
Sozio RB, Riley EJ. Shrink free ceramic.
Dent Clin North Am 1985;29:705-717.

416

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

IPS-Empress manual. Ivoclar, Schann,
Liechtenstein.

Davis DR. Comparison of fit of two types
of all-ceramic crowns. J Prosthet Dent 1988;
59:12.

Dickinson AJG, Moore BK, Harris RK,
Dykema RW. A comparative study of the
strength of aluminous porcelain and all-ce-
ramic crowns. J Prosthet Dent 1989;
61:297.

Vahidi F, Egloff ET, Panno FV. Evaluation
of marginal adaptation of all ceramic
crowns and metal ceramic crowns. J
Prosthet Dent 1991:66:426.

Sjogren G, Bergman M. Relationship be-
tween comparessive strength and cervical
shaping of the all-ceramic Cerestore crown.
Swed Dent J 1987:11:147-150.

Bernal G, Jones RM, Brown DT, Munoz
CA, Goodacre CJ. The effect of finish
line form and luting agent on the break-
ing strength of Dicor crowns. Int J
Prosthodont 1993:6:286-290.

Edelhoff D, Sorensen JA. Tooth struc-
ture removal associated with various
preparation design for anterior teeth. J
Prosthet Dent 2002:87:503-509.
Calamia JR. Clinical evaluation of etched
porcelain veneers. Am J Dent 1989:2:9-
15.

Walls AWG. The use of adhesively retainded
all-porcelain veneer during the management
of fractured and worn anterior teeth. part
I . clinical results after 5 years follow-up.
Br Dent J 1995:178:337-339.

Dunne SM, Millar J. A longitudinal study
of the clinical performance of porcelain ve-
neer. Br Dent J 1993;175:317-321.
Crothers AJR, Wassell RW, Allen R. The
resin-bonded porcelain crown: A ratio—
nale for use on anterior teeth. Dental
update 1993:Nov:388-395.



63.

64.

65.

66.

67.

68.

Jensen ME, Sheth JJ, Tolliver D. Etched-
porcelain resin-bonded full-veneer crowns:
in vitro fracture resistance. Compend
Contin Educ Dent 1989:6:336-346.

Lee SW, Lee SH, Yang JH, Chung HY. The
effect of surface treatment on fracture
strength of dental ceramics. J Korean
Acad Prosthodont 1999: 37:658-669.
Duffin JL, Bales DJ, Johnson GH. Fracture
resistance of castable ceramic crowns (ab-
stract). J Dent Res 1989:68:235.

Hsu CS, Stangel 1, Nathanson D. Shear
bond strength of resin to etched porcelain.
J Dent Res 1985;64:296.
McInnes-Ledoux PM, Ledoux WR, Weinberg
R, Pappold A. Luting castable ceramic
restorations— a bond strength study J
Dent Res 1987:66:245. abstr No. 802.
Deboever JA, McCall WD, Holden S, Ash

69.

70.

71.

72.

73.

MM. Functional occlusal forces © An in-
vestigation by telemetry. J Prosthet Dent
1978,40:326-333.

Kawamura Y. Oral physiology. Kyoto,
Japan, Nagamatsu Shoten, 1966:212-
227.

Korber KH, Ludwig K. Maximale Kaukraft
als Berechnungsfaktor zahntechnischer
Konstruktionen. Dent Labor 1983:31:55-
60.

Wal JG, Reisbick MH. Johnston WM.

Incisal-edge strength of porcelain laminate

veneers restoring mandibular incisors.
Int J Prostohodont 1992:5:441-446.
Ramfjord S. Ash MM. Occlusion. Third ed.
W.B. Saunders Co. 1983.

Ringquist M. Isometric bite force and its
relationship to dimensions of the facial skele-
ton. Acta Odonto Scand 1973:;31:35.

Reprint request to:

Jin-Keun Dong, D.D.S., M.S.D., Ph.D.
Department of Prothodontics, Graduate school, Wonkwang university.
344-2, Shinyong-Dong, lksan, Chonbuk 570-749, Korea
dong@wonkwang.ac.kr

417



R
o

SR

Fig. 11. Metal die ; 0.5mm chamfer finish line.
- Loaded at incisal edge with distribution loading.

Fig. 12. Metal die : 0.5mm chamfer finish line.
- Loaded at incisal 4 with distribution loading.

15

Fig. 13. Metal die ; 1.0mm rounded shoulder finish line.
- Loaded at incisal edge with distribution loading.

1

Fig. 14. Metal die ; 1.0mm rounded shoulder finish line.
- Loaded at incisal % with distribution loading.
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Fig. 15. Natural tooth : 0.5mm chamfer finish line.
- Loaded at incisal edge with distribution loading.

Fig. 16. Natural tooth : 0.5mm chamfer finish line.
- Loaded at incisal -5 with distribution loading.

Fig. 17. Natural tooth : 1.0mm rounded shoulder finish line.
- Loaded at incisal edge with distribution loading.

Fig. 18. Natural tooth ; 1.0mm rounded shoulder finish line.
- Loaded at incisal 4 with distribution loading.
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ABSTRACT

THE FRACTURE RESISTANCE AND STRESS DISTRIBUTION OF
ALL CERAMIC CROWNS WITH TWO TYPES OF FINISH LINE ON
MAXILLARY CENTRAL INCISOR

Tae-Seok Ki, D.D.S., M.S.D., Kyea-Soon Kim, D.D.S., Jin-Han Lee, D.D.S,,
Yu-Lee Kim, D.D.S., Jin-Keun Dong, D.D.S., M.S.D., Ph.D.

Dept. of Prosthodontics, School of Dentistry, Wonkwang University

Purpose : The purpose of this study was to compare the fracture resistance of the IPS Empress
ceramic crown with 1.0mm width rounded shoulder, which is usually recommended in all ceram-
ic crown, and 0.5mm width chamfer finish lines on the maxillary central incisor.

Material and method : After 15 metal dies were made for each group, the IPS Empress all
ceramic crowns were fabricated and cemented with resin cement(Bistite resin cement, Tokuyama
Soda Co. LTD., Japan) on the metal die. The cemented crowns were mounted on the position-
ing jig and the universal testing machine(Zwick 7020, Zwick Co, Germany)was used to measure
the fracture strength, with loading on the incisal edge.

And also, three-dimensional finite element stress analysis was used to measure the stress dis-
tribution with the various types of the finish lines(1.0mm width rounded shoulder, 0.5mm width
chamfer), the loading site(incisal edge, incisal %), and the type of loading(concentration loading,
distribution loading).

Results and conclusion :

1. In the fracture resistance experiment according to the finish line, the mean fracture
strength of rounded shoulder(876N) and the mean fracture strength of chamfer(832N) did
not show any significant difference between each other(p)0.05).

2. The stress distribution of all ceramic crown in three dimensional finite element analysis showed
concentration aspect at loading point and cervical area of labial surface.

3. In metal die, there were no differences in stress distribution between finish lines, but in nat-
ural teeth model, chamfer finish line showed higher stress than rounded shoulder finish line.

4. When force was loaded on the incisal edge, the stress was concentrated on the incisal edge
and the cervical area of labial surface. When force was loaded on the incisal 4, the stress con-
centrated on the cervical area of labial surface and the cingulum area.

5. Generally, natural teeth model showed higher and various stress than the metal die.

Key words ' All ceramic crown, Fracture resistance, Finish line
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