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Bike) BHS WRE, ®Esif . Craig® +
E‘ﬁﬁ‘% WMk &g Ee] HERAMAY JE EN

P& 175t on], Wright®o & fig hnT &Kl

Kol s A= EHE S0, ®Esgo
=3 YettramV 2 T H 2/ A% HRE
o &ML HEM] B BHS 48, HEEY
i, Rubin®"’ - =% HRERES FIASH
TS #L1XxA®Y Bhowmes 7k h

F ARAAE %L FREFHS FliHsIH
Hi i MMETE&EEEs shoulder ##&, 30°,
45°, 60° bevel & 7} shoulder with a be~
vel B#, chamfer B%< BEI 5 BEE
T Bz, B&W EH 2 cement § @775}#?
S 738 FH %Y MRS Y7l o] EHE
wpol .
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0. BEME Y BH&

TH %1 KEES SURd =& Bro K
hir e wiS BiESlY] Rl WM, B &
FH 28 x cement f§& HEse HREXEY
RS REsg 2 TH ¥ 1AAEY BREHY &
# AN, BRI} EEMAe £/ AELI
®REZ FLUT S 7R3 Y= 8BS BRESY
EALY WEH BBoR Zasido (Fig.l).

&BS S 0.4-0.45m, WHE A€ K
AES EEWA 1.2m, @EEAA 0.50.8
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Q 7. 77777

Fig. 1. Axisymmetric Finite Element Model with Shoulder
& Bevel Marginal Configuration (450).
my} B 58 39 20, cement By =
bevel #ifro] 4 40,m®, L #4e) Efrell A= 9
55.m7} =55 @itk ek
mEe) e ERAEE 2.5°2 REsdn
HES £BY THE UL U= WMELY BE
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o) & mEhe Kk, BEHA BWLE 2T #H
ﬂ‘ﬁ o}
g o] FE EES A& shoulder Fif
@fsw chamferéﬁoﬂﬁ &% 26918, 281

=, 22w EEe B #% 30318, 3157t

Table 1. Numbers of Elements and Nodal Points.
Element number Nodal
Margin . ~ point

Porcelain Metal Cement Dentin Total number

Shoulder 65 53 27 124 269 303
Shoulder with a bevel (300) 65 57 27 120 269 303
Shoulder with a bevel (459) 65 57 27 120 269 303
Shouider with a bevel (60°) 65 57 27 120 269 303
Chamfer 69 53 26 133 281 315

—162—



=58 H#5kg of (Table 1).

HRERRAL 4 MBS e 4K
EED o] 3oz m (Fig.2), & B Bl <
BEHERS RE G on], #us £ MBY X
F, BEHHORY BBHRS Bailda, EN
K52 Gauss §53 2ol A2 #RE FA
Aok BN ko] BAEEE WMot FAY B
o] BREE WE BHS MYk

% RS HHS #Bm BES JEhE EE

R2 (Young’s modulus) ¢} Poisson = Ta- -

ble 2 8l ztc}.

Table 2. Mechaical Properties for Materials.
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Fig. 2..4-node Quadrilateral Element and

Gaussian Points,

Material Young’s modulus (Kg/mm?)
Porcelain* . 0.7 x 10*
Linc phosphate cement* 0.23 x 104
Dentin* 0.19 x 10*
Ni-Cr Alloy** 0.22 x 10*

Poisson’s ratio
0.28
0.35
0.31
0.30

*Reinhart, R.A., Pao, Y.C., Krejci, R.F., J. Pros. Dent.
1987, 57, 281.
**Craig, R.G., Restorative dental Materials, 7th ed.
St. Louis, C.V. Mosby Co., 1985.

Photo 1. Computer System for Finite Element Program
(PERKIN-ELMER 3252, C.P.U. 4 MB)
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a, HP 9845 B Computer

b, HP 9872 C Plotter

Photo 2. Data Management System

HBRER MBS £ @R A5+ Per-
kin-Elmer 3252(C.P.U. 4MB,Photo.1)°]4}
on], WEHRES B3 =Tz319-2 Hinton-Ow-
en? WMy zeoalogd £ EE2 HEBE
W, BUENEEEE, MRS #HME, HMESS ANA
A Bfyol EHRSS At B & EiB
K, BEHMoRS] BBRE 500 HAshod
Badtd , FEHN Ko SRz BRe - sk
FE BEHEte FRstg o, Sl BN
oA kS igsly] Rt wgRE  HP
0845 B computer (Photo.2-a)s] A HA|#A HP
0872 C plotter & (Photo.2-b) & Bi/Rskgc)

. HERR

1.8 fr
*t

s ppre] BAREmm el HobEIRe) AR B
frge 500 4% #Ekskel MBmshga, FIRBA=

B, EmEre Ko Frstget(Fig.3-A,B,

C,D,E).
B4 mE®re shoulder #fFalld -1.77

pm, 60° bevel @4 -1.750m 24 bevel
e wel M4 S 893w, chamfer B
A -1.86.mE Bgith

SRR SB LG Tl kF#B= sho-
ulder #ff @&k4 # 0.20pm=4 HE KL
gt ghe wg m, chamfer @4 0.27m &

Fig. 3. Magnified Displacement by Loads. (x500)
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2y ow), MEBME shoulder Bigol4 -0.
71pm, 60° bevel ;&#d|4 ~0.68pm=zA be-
vel AE® M =2l W5 B¢ x, chamfer
Bl -0.07ymE XY GE&R &BTH
2] Brlol|4 Az shoulder@igol 4 0.
20xm, 60°bevel B4 0.22,m=z4] be-
vel fAERme wel ®indlgd 22, chamfer &
#oll 4 0.30pmE 2% o, BEMY = shou-
lder & # ol 4] -0.674m,60° bevel  8#&dl] A
-0.60m=4 At 3, chamfer koA
-0.75,mE ¥ge}

BAERNS % MR BEB - BEme) &
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K, BESM = shoulder Rif @ikl »lsiA
chamfer @4 o ZA] JeRton,
lder Rt #@ikol A2 B%H &\ LK Exbo
KZEB = FUS S gy, T ot
KF @z bevel MERe whel #mskgl ok

2.45° bevel BEFolA EHEH S

BAe 2 HimodlAel EESD T 45 be-
vel s #o E@slgcl(Fig.4). TEHAKS S
% FmHS Gauss A3 REH AL Rl ¥
WA 1 Z7lek g EESl s EE B
st FRSIG A, T Z7|7F £10 kg/em 2 K
Wiol el BRSIR ssoke™, Al A=
HES: BT A4 -694.80kg/ om 2 & B,
WER THBLE Bistze A8 2 B
Ens 2yod, &80 ZHE U1 23w
T SBLAMAA &KX 50.17kg/om 2 2
SRS TS ok

& Bl A= E&BRARAA ‘KX
-322.03kg/ om? o) EFFENS R, MWMEESH
SBARAAE B4 & -200.87kg/om?, F
ol A % -127.91kg/om* 24 @K WIS
owd, axiogingival line angle #{r2 &B4L
ol A -193.09kg/ om 2 o) BEHERE e M),
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Fig. 4. Principal Stress Distribution for Shoulder &
Bevel Margin, (459

o| EEMENL 67.00kg/om® o] FlRHETIC) B
sl o, g Ede| bevel Al A

-122.20kg/em? , Ex} Effell 4 -111.26kg /
om ® o] EEFHEEN-S BSlch

HFH A= axiogingival line angle F
Jiell A -84.27kg/om* , bevel LKA T el A
-80.07kg/om?* & B33, 1 e oA E
ey 4L BEENS 290k

BA NS MEE B TFHAA Baste i
BEE &BEhrol A 2 EEMECl Ao
o, Mkl weld KA Bolx v EWEMR
line angle #ff,
@iz, 181 &/8 bevel Mirol4 KEHY He
< By

3. BEMUAMLY WERSP

Bigwol A o] WEIED, BRAX EEH Em
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B4 FHEH 8BS dolur] il HER )
WimEe| 478 6 M lines(A,B,C,D,E,F)
L #easly] A linest B lined @4%¥ 4B
kfgos ¥ &% 2m, 0.25mpbFd, C
line & GBi@m o= e 4.8m Ko L¥,
D,E,F line& &% 30°, 45,60°¢] &8 be-
vel ke 2 Us 2 ity o (Fig.5), %
lines o] 4 &) PN FE NS RAZS X
2 ek 9ok (Fig.6-20, Table 3-6).

[
i \

2 3 L 5 6

r ( m )

Fig. 5. Specified 6 Lines around Margins

1) gFHEAN A HE R

A line o) EB WEEHKS-E chamfer &
BolA BA 6.12kg/em? & B33, KA E
FEHRSL 60° bevel B#kdl 4 &Kk -6.28kg
Jom* & nglow, K4 EPEHRSL chamfer
BiFol 4 -70.64kg/om? 2 1 gt

B lined|A BUETHE NS -Z 60° bevel &
Bl A Ak -10.80kg/om? o 24 Bk M
o] BfESel MUY =& B3, BRK FEN
B3t &4 EEHRS L chamferi@ifo 4 %

% Bk 8.20kg/om? 3} -54.24kg/om* & B
il

C lined|4 MEENRSIA KK LENRS
2 60° bevel @igol| 4 #% JKA -16.24kg /
om?Z WY, %A FEHRSE chamfer &
FolA -75.08kg/om? & ¥ gk

D,E,F lineoi|4 MHEHRSE &KX -17.
52kg/om? , BK ERENRG-L -17.68kg/om?
a8 a B4 EEHNRS S -83.52kg/om? 2A
30° bevel #7432 =24 el o™, be-
vel gl =2t #ix Bdshdd ok

A,B,C lineo4 BEENRS S BAX EHE
NERG-E PRIES (r (3m) oA A2 KEH] fF
Feka) Wgkont, o] B9 FHigial4 #K #inst
of KEER2 cement fFol BRI WAzolA BAZ
2 ¥ga, B FEHNRSS A,B line o4
o] Hind wlel @S Bg oy C
A= ofzke] #@me vy, D,E,F line o
4% axiogingival line angle FJoll4 &K
£ BolF #iKk WS o

2) &BA A9 EHEL

A lineol 4 MEIENKS-S 60°bevel &k
ol 4 8.88kg/om? © 24 shoulder & & kol
A EEAE 3782 B9 ov chamferg oA =
-5.80kg/em? & RP 3 BAk EEHNRSL ch
amfer @#kol| 4 -7.24kg/om?* S Rgo=, &
b NS L shoulder @ikl &K -156.
84kg/om? & B th

B linedl A MEEHES 3 &K FENKS
£ 60°bevel @fkol4 &% -10.72kg/om?* 3}
~8.48kg/om? © 24 shoulder ®# E#&ollA
BAIRE 2718 w9 o}, chamfer #o)AE
£% 7.52kg/om? 3} -6.48kg/om? B B g ov
B EENRS-S 30°bevel igaid -131.
88kg/om? 24 bevel AWM =l @A}
gl

C lined| 4 BEHE KD shoulder &#
|4 Bk 11.32kg/om? & Y3, KAk TR

line
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RS 45° pbevel @gol 4 Bk 21.16kg/
om? 2 wo|wA shoulder #f @Kol T &
B2 ¥olx] ¥yo} chamfer B#kol|AE 5.
6akg/om? 2 A WAL, Ry FENRGTE
30° bevel @#o4 A -187.88kg/om*E M
%Ak

D,E,F lineo) 4 BIMiE IS -34.32ke
Jom?, K EMEHESE 36.44kg/om? , 2
B B FEHRSES -126.12kg/em? A
30° bevel &#ol4 RAZS Yok

Shoulder %# &&o4 A,B,C line 4+l
RE ENRS-S BT BMegES Ry oy,
lines| 4 7tz 2 #{LE ¥ 1, chamferi®
#oll A= lined] weby &  ERE Hojx| &
ket

3) WA e BRI
A lined] 4 BIERRENES -2 60°bevel B
A Bk 5.2¢kg/omt & RY 3, KA TR
B3t B EHEARS-S chamferigifkolA %
% Bk -6.80kg/om? 9} -62.56kg/om? 24
BEMRY wel Z 2RE R FgtEh

B lineo) 4 BEIENESGZ 60°bevel @ik
o] 4 5.56kg/om?, Wk EEHKGTL -9.84
kg/om?, 22w {P EEHRFS -93. 48kg
Jem? A 60°bevel @ikolA HAZHE w4
3, B Mkl wel 2 ERE RolA ¥
ek

4. BE|OMO THEH 5%

BRI Ao FEN HHES Lotwr] 3o
Wk, €8, T BN KRS S BRSHS B
3} BlEES @RSt BRstch(Fig.21-A,B,C,
D,E). _

Shoulder i&#2 Mattoll A+ €£B=2l M
BREWMuAA -75.94kg/om? 24 HAIS B
ol KW, I #¢ HfroiA = -48.34 ~ 67.65
(kg/om?) B4 HEy H—3 2715 Bg}
&BIpral A 9 BB#E, 51BN axiogingival
line angle #Bfre] LMol #%F -192.05kg

Jom?, 82.66kg/om? 2% HAIE B, 5]
BHENL BHET BEHIA A 15.48kg/om? 02
RA5 ok

S E| 4 2] FEHL axiogingival line an
gle ThHell4 -85.85kg/om? 02 FAghes 2
3 BmALER WALoll 4 -63.47kg/om? 2 2 W
skl o

Shoulder with a bevel & #o A= shoul-
der i@# =l BT o Wtel SFHAN AT M
et sagEHS 24k

Chamfer %#2| WilAE &BS 40 B
Rpprol 4 -87.36kg/em? 24 H{AIHE Hal
K, 2 42 #Mirold+= -53.67 ~ 77.39(kg
/em?) o2 shoulder R #ikal HBH M
Lk #LIES Bk B JBAE WAL
o4 -85.6lkg/em? 2 I7& RGP 3, 2 4o
ol 4= -66.87 ~ -84.30(kg/m?*) & 3t

2+ By 3, GFBAAE -56.87 ~ -77.57(kg
Jom?) o] 278 BRYc)
~ 16
"5 r /
_E: (2 e e \ A
v -8t
16r

-16
16

1N

r

Fig. 6. Shear Stresses along Specified Lines for Should
er Margin. (A, B, C)
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Fig. 17. Minimum Principal Stresses along Specified

/. Lines for Shouider & Bevel Margin (609).
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Fig. 16. Maximum Principal Stresses along Specified
Lines for Shoulder & Bevel Margin (60°).

(A, B, C, F)

Fig. 18. Shear Stress
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Fig. 19. Maximum Principal Stresses along Specified
Liﬁes for Chamfer Margin. (A, B, C)
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Fig. 20. Minimum Principal Stresses along Specified

Lines for Chamfer Margin. (A, B, C)

Table 3. Maximum Shear and Principal Stresses in Line A.

. Material
Margin Stress Dentin Cement Metal Porcelain
Max. shear stress --3.44 —2.96 8.24 3.72
Shoulder Max. tensile stress 0 0 0 0
Max. compressive
stress —46.08 —21.96 —-156.84 -52.28
Max. shear stress —3.48 —2.96 8.36 424
Shoulder with a Max. tensile stress 0 0 0 0
bevel (300) Max. compressive
stress —45.92 —21.12 —153.04 —-52.76
Max. shear stress —3.44 -2.96 8.52 4.68
Shoulder with a Max. tensile stress 0 0 0 0
bevel (450) Max. compressive
stress —45.92 —-21.36 —150.44 -53.32
Max. shear stress -3.36 -2.84 8.28 5.24
Shoulder with a Max. tensile stress 0 0 0 0
bevel (300) Max. compressive
stress —45.40 -20.96 —147.56 —54.08
Max. shear stress —6.12 —1.56 —5.80 1.84
Chamfer Max. tensile stress 0 7.72 0 0
Max. compressive
stress -70.64 ~72.52 —76.20 —62.56
(kg/em?)
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Table 4. Maximum Shear and Principal Stresses in Line B.

Margi _ Material _
argin Stress Dentin Cement  Metal Porcelain
Max. shear stress -10.40 —-11.20 -9.08 2.92
Shoulder Max. tensile stress 0.80 0 0 0
Max. compressive ,
stress —41.36 —26.92 -131.88 -75.92
Max. shear stress —-10.64 —11.48 -9.92 3.96
Shoulder with a Max. tensile stress 0.84 0.44 0 0
bevel (309) Max. compressive
stress —41.16 —-26.84 -129.56 —84.12
Max. shear stress -10.76 —11.64 —10.40 4.76
Shoulder with-a Max. tensile stress 0.84 0.64 0 0
bevel ( 459) Max. compressive ’
stress ~-41.04 —26.72 —-127.16 —88.96
Max. shear stress -10.80 —11.68 —10.72 5.56
Shoulder with a Max. tensile stress 0.84 0.68 0 0
bevel (60°) Max. compressive
stress —40.68 —26.44 ~123.48 —93.48
Max. shear stress —10.48 -12.72 7.52 —-4.96
Chamfer Max. tensile stress 2.36 0 2.88 0
Max. compressive ‘
stress —-54.24 -71.56 —77.32 —85.92
(kg/cm 2)
Table 5. Maximum Shear and Principal Stresses in Line C.
. Material
Margin Stress Dentin Cement Metal
Max. shear stress —16.20 —15.88 11.32
Shoulder Max. tensile stress 7.28 12.16 15.20
Max. compressive stress —44.32 -30.44 —96.04
Max. shear stress —16.16 —15.84 10.80
Shoulder with a Max. tensile stress 0 13.04 19.88 .
bevel (300) Max. compressive stress —44.00 —29.92 —187.88
Shoulder with a Max. shear stress -16.20 —15.88 9.98
bevel (459) Max. tensile stress 8.60 13.52 21.16
Max. compressive stress —43.84 —29.68 ~187.68
Shoulder with 2 Max. shear stress ~16.24 -15.92 8.88
bevel (60°) Max. tensile stress 8.96 13.88 20.88
Max. compressive stress —43.40 —29.28 —~136.08
Max. shear stress —8.36 240 —8.68
Chamfer Max. tensile stress 2.96 0 5.64
Max. compressive stress ~75.08 —77.80 —84.32
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(A) (8) (C) (o) (E)
Fig. 21. Principal Stresses Distributions by Marginal Configurations.
5. Cement OIAS EHSH Bit Shoulder kol 4+ WATMS cement &

odl4l -50.92 ~ -37.61(kg/om?) o] Z+S B Y
i, FMERAA U B rEY $5 EHIY
WA & B @, @R BERA4 -53.
16kg/om 2 o) 37 &, hRiFhro]4 -23.33 kg
Jom® 2] gr& nglon], BTN -42.43kg

Cement Foil 4 &) EHfEN BLE dolrr] 4
ste] BAEMA BMET A% 3@ xLelx, &
Bl 2 M@e) EHRSE BERSHS] Bfsh 5%
¢ Bt Eashgl o (Fig.22), BAME &  /om: o) e vepdoas bF RAHLA
B cement Bl Ao Bk BEEN, /KD @myt K@, dRBLAAE BANE @RS
RENS BMENGS Table 74 Yehlgdel ndch a8)ln, B%% bREzdae) @Y

[NE VIR - V]
=y n=<

{A) {B) (C) (D) 4 (E)
( <«——> 50kg/cm?
>——<-50kg/cm?

Fig. 22. Principal Stress Distributions in 5 Cement Layers.
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Table 6. Maximum Shear and Principal Stresses in Lines D, E, F.

. _ Material _
Margin Stress Dentin Cement Metal

Shoulder with a Max. shear stress —-17.52 ~10.08 —34.32
bevel (30°) Max. tensile stress 6.44 0 36.44
Max. compressive stress —83.52 ~66.84 -126.12

Shoulder with a Max. shear stress -13.32 ~14.24 —12.52
bevel (459) Max. tensile stress 0.08 3.44 27.60
Max. compressive stress —-79.76 --61.40 —112.68

Shoulder with a Max. shear stress ~10.08 ~15.84 5.88
bevel (60°) Max. tensile stress 0 2.76 6.80
Max. compressive stress ~72.88 -49.36 —118.44

(kg/em?)

Table 7. Maximum Shear and Principal Stresses in 5 Marginal Cement Layers.

Margin

Shoulder with Shoulder with Shoulder with
Shoulder a bevel margin a bevel margin a bevel margin Chamfer

Stress margin (300) (459) (600) margin
Max. shear stress -22.96 —-13.12 —17.7 26.32 -10.7
Max. tensile stress 0 0 4.06 23.70 0
Max. compressive stress —85.84 . —83.06 —89.86 -97.47 -70.12

(kg/cm?)

2 65.50kg/om? &} 27, 2232 BAE S T BEE B ou, S hamiret B4t
#ioll A -85.84kg/om? o] Zh> Rt BEI A £% -88.89kg/om?, -70.12kg
Shoulder with a bevel @#o|A = shoul- /em? o ZHS B 5, BAE BB Ax
der Bz L& o WAEMI B 4 «f shoulder /¥ BHnw o}l WA= EBHEEHNS X
£ U 279 BLEES g3, bevel £ gtk
Bl el 60 bevel o B#EE HRITArA
A ENRSGL —54.44kg/om 2z 24 Wik W3}
dory, BAE SEFMA A= -97.47kg/om? 2 .
A @ mske EaS 25 o, bevelAEiE e} wAel AR AR B FRe] &
A Bk EENS B A SIRo 2O B fFehe REOIH, oAYle] #igpel MEY 58
5 BE 24k BHT BEyE Bxch @ mele
Chamfer B#ol|4+& shoulder it @z ®HO HMAzl Z7)& —Eshx] oo, HEL &
B o KAE WiLeh B A o9 L EEfzel RIRSC] ineixx] gome fgsL

V. #iF 9 #i
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BHEE #Fe ¥ BES B #@EEs g%
Rolvl, HREREE BE: wFet 22 BHE
FHE BRI Eye ENS A R,
AT #Ea 3 o8 HmEe T2l
pREEEl o gl o, MR Lt e BEE 5
& (Byres, WENEE, & 9 W) o BuEm
Buoz HRE 3 v} oo,

Flesfel o] biting force = # 45 ~ 68kg
oln MMIFEE, AM, £, K&, HfA =}
A pE - gllowm 282030 Hegn T e, R EE
B, Mo 5558~ AR biting fo-
rced] tal @AE =Z7)E RolX|uk, &K HE
A T B 1 AHES B mMiRSEEs
BRI enz K P4 FAEL HRERH
Hof| = 50kg & pnshgich

ERERSR R EEY #He
der Rt @ikl 4 269HEA #ptll wel fE
Ho] fho] BWmELX Wil EBERS MHIFHA
+dl, Farah® = @S BEIA B2 BRR
HEEAT —E A2 @l HEA o]
Ao ZRE Wolx girlm syl & ARE
FEA S et Ux wer, Rubin
o Mrte] EtkfRiel BBl MiEe A9
fiEel] #ehA] Xdhe Aoz st fRo|
glo] Ao ERE Holx Yerix 3133, Fa-
rah¥: WS mealsl S8 B BN
wme ook gk

& B By EHL EEH RHoz4,
B‘EMES] 279} FES ERY = BEEDS
W o B W £ MEEL BHYL A=A 4
+ K, a8 &8 LA Wi e 5l
REHL &8 wike) THESI e BRI
W ow AAE, BHEAE A HRERAE
BER MBS iR A 2o

Craig® 52 mEHEN SBEEANA KIEY
Fesrat HIBRE SERETMS &8 54 & RE
ho g4 WIHAAE A L EHESHS B4
2 5 o, mam b o el HolE W
Pz oM FgItEEE)e] BEE KRRl H& 5

shoul-

na

EEENS BAES Bikd 4 dcta ko

F proegile] waEM @B Wi HER)
FET (LB Qo EhEE &BIt B =
BEY BMENS] %£RE Bojw gloy, o+
EEN £Bc EEWNES Rk, F#ck T
F wHEAA B3 EHol Bastg o, mhEE
W B BREMES x| S&flcz AEA
T BEES 7h Ao R ARIch BEE MM
Aol A 2] E-E fERiel BEES s B
ohd ohE #prEch Hing S Ry m, sh-
oulder & fgo] WA 3IA v} feather@BFHEY
A ENY f£hE BEY 5 gdon T wd
FFe) WY EEHE-S Bme Aolrk

BEH EEN HAidlA = shoulder Rff &
ol A B%E &8 s BERE 4
W5 TSy £ R Helglenz, &
®I A e pEY HES WEAA
Te BRENS By 5 dsich

Chamfer 8#l 4] 94] shoulder %#r &4
I} FLEE 2712] EHe] stz 9w ok
A Wze BRS chamfer o] FS shoulder ig
3} E—okA] FETE7] o= AAdHcey W
ol Y &B] RIFT THMEES A7 B4
= €8] KEE ] Biio] £ HES 74
ok v}, pgiet £Bo| butt joint 2 A
= FFIlcl  shoulder Rfk B axiogin-
gival line angles 72 4:/S-
o Bof] o]l2 I WENHESS g3, Craig?
+ shoulder &# W) 4] axiogingival line
angle 3 T34 BMEE HEB ENS £HS 1
/2RE B4 £ gtz grf. Chamfer 4
#®iS] &EBol A= shoulder R Bikal HE
o o BEI B WMAE R Em, SETY
Wbt ot RFE| o] & ERE MolR
oe4 B3 EHG#HE A T e B
=2 A7sw, o] Farah® o HIEe} —Hstxn
9t} 22}, Shillingburg!®, Faucher!? X
MM s T B % 8] 8o shoul-
der F#f @#H c} chamfer ##&kd| 4 #|ingl ol

7tz 3 9l7)

0} o
5T
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o P o, BREF WM el o3 BES
ZEHchd SEE B FAE BmAE +
SE BEVEE YA @ Aolrt

Shoulder %#ft @i EEEI A BHEIL B
WEHS Bine &8 < BERE
EEMEY I EER PR BRT Ao
AZE 3, o2& HHe T EiERHd A el
oo, RARYA BEI LT #hEEMArd
A @msle ERS 2%ch

BETHA RF BN EHS e Farah
o] Hge D oA} o] HEY BEY ERE X
o]z ¢kgtrl  Shoulder F#f @#kol| 4= axio-
gingival line angle FTHo|4 %49 @i}
Adgla, bevel FEMind =le} bevel RAH
o FTH FFBEANAE 94 @msle HAS 2
g.00), chamfer Bl A& L5 &BY #
B2 RelA e EHEMme Bolx o
et '

wAmEMe cement B2 k¥ &B3 KLU
KN =719t ARG Rolxm gledl, F ke
B BHARE BRI E 4 o] AR %G
Eflel 4 £B= cement F-& B— iz A7
& 4 9o, BAEM £Be #EES cement
BolAE BEY 5 & AR Y},
I @R8] cement F-% & Bt BET B
HEHS £RE Holx glor, o] cement/d
I &EBRHY BHEEEY 2£Ed el4 cement
B s REAR T J& Aoz Q2sn,
WHER &BAmImel axiogingival line an-
gle proll A vt & @S] ZRE o2y @
Bzo] 439&%13&}\1“/]—1‘:— kT EREEITALC) A 2]
myle) FRY + getm 4k

EhEEE TFoRel cement B3l &Boll4 B4
WERENS 7 HEe SHERA BREBE &
RBY o, #HE ¥ Bolv #fidl< cem-
ent f§o] WAL REY + Js Aoz 4F
ek

Cement Bule] EH =27 & 2o axiogi-

ngival line angle #fr2] cement B2 K&

hebs B4 R B Bme By, &
3| bevel fEsmel weld EfRS ol 3%
Birog Bpslw Ao EBRIok SY B
HEnHS 9% BET bevel o AEEmME 23]
2 cement fFo] WAERLS FEY T lon
REERF bevel o] K43 £BY A2 KN
3 g% BpE ERS ol dAo|r} ) .o
7] B A BBl B3 cement o) AR
7t BASka v A3 Ml 2 @8E ce-
ment [§o| Befire S5 BEEL BEH
o) w2 FE MENS BAES R ZRE oF
Aoz Bzl
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V. &
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1 kFIlol] 540 S8pEe REsld, 5R
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— Abstract —

Stress Analysis of Posterior Porcelain-Fused-to-Metal
Crown by Marginal Configurations

Kwang Seok Kim, D.D.S., Kwang Yup Song, D.D.S., M.S.D.
Charn Woon Park, D.D.S., Ph.D.

Dept. of Prosthodontics, School of Dentistry, Chon Buk National University

To study the mechanical behaviors of the margins of porcelain-fused-to-metal crown on the
posterior teeth, 5 types of margins on the lower first molar were chosen, and then the finite
element models were constructed. 50kg forces were applied to the porcelain on the axial wall
supported by the metal vertically.

The displacements and stresses of the porcelain-fused-to-metal crown were analyzed to investi-
gate the influence of the type of margins.

The results were as follows;

1. High tensile stresses were exhibited on the porcelain of the portion of the coronal line angle
insufficient metallic support.

2. In case metal coping had a good supporting form to vertical force, uniform compressive
stresses were exhibited on their supporting form.

3. Tensile stresses in the inframetallic margin on the series of the shoulder with a bevel margins
were decreased in the bevel portion.

4. Principal stresses on the metal of the chamfer marginal portion were decreased comparing
with the series of the shoulder margins.

5. The noticeable compressive stress gradients were exhibited between axial cement layer and
metal on the series of the shoulder margins.

6. The principal stresses on the marginal cement layer were higher than that of the occlusal
surface and axial wall.
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