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Fig. 1. Finite Element Model and Load Applied

Fig. 2. Finite Element Model :
1. sponge bone 2. Cortical bone
3. Fixture 4, abutment screw
5. abutment 6. gold cylinder
7. gold screw 8. C Crown



Table 1. Mechanical Properties for Materials

Material Young's Modulus (kg/m?) Poisson’ s ratio
Titanium 2.0 X 10 034
Type NV gold 1.0 X 1¢0¢ 0.30
Type M gold 1.0 X 10 0.30
Ceramic gold 88 X 10° 029
Porcelain 7.0 X 10° 0.29
Composite resin 1.7 X 10° 0.26
Acrylic resin : 02 X 10° 0.26
Compact bone 2.0 X 1¢¢ 0.27
Sponge bone 15 X 1¢° 027

* William J. O" Brien : Dental materials & Properties and selection. 1989 : p. 550.

* Branemark, Zarb : Tissue-integrated prostheses, Quintensence Co. 1985 : p. 118.

* David F. Williams : Biocompatibility of clinical implant material. CRC Press, Inc
1989 : p. 19. :

Table 2. Number of Elements and Nodal Points.

-
""" Model A Model B Model C  Model D

Element number

Gold screw 26 26 26 26
Gold cylinder 14 14 14 14
Abutment 15 15 15 15
Abutment screw 47 47 47 47
Fixuture 60 60 60 60
Compact bone 29 29 29 29
Sponge bone 48 48 48 48
Porcelain 55 0 0 0
Type 1 gold 0 0 0 119
Composite resin 0 55 0 0
Acrylic resin 0 0 94 0
Gold framework 64 64 25 0
Total 358 358 358 358
Nodal point number 442 442 442 442
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Al 2% 9 ajAlAel Tt AR MRS got
7] 9fsto] 10008) Zeiiste] EASHGIAL o5 A
o7 AAsAh(Fig. 3, 4, 5, 6). 47119] Ha oA ¥
Qe HIT REPES B AA|H 0= s
Holon 4712 2E9] abutmentF-ollA |48k
WO g o] HePZF TAE I Y B,Co 4 gold
cylinder, gold screw ATFet S8 sPEEoA
HAlspo R o) W7t W=, B3R coping}
2o A AARE} okmdY #HR framework} of
8 gz FAFNA Aoz o] Wy
solct, 2 DO 9= o P olA YAlst
Hogo] Wt HAEYY, BE A9 Fe=
abutment §-915 AQlstile =2 Fslgto] Ay
ok, 29 CO A= aeElolA A,B,DoA] Kt
2 HYE 2ok 24 B, ColA gold screwet
abutment screwf-o|A ZE A DEUF 2 H7}
TAE I,

[6)

wrol| A 2 dlof whe} 781 6kg/er(model A), 787.2
kg/em(Moldel B), 811.5 kg/em(model C), 780.2kg/
ar(model D)2 UEFGTE

A. Model A

A& ol =A et 9= abutment sPYF
Z fixture®} abutment 7 AF$1(216.3kg/ard),
abutment screw®] screw’} AJZFEE 9J(201.9
kg/end), abutment screwATHE-2} fixture?] A H

(128, Tkg/erd) FLt,

Aol =A Yehd F9)+= abutment screw
ZHE21(124.3 kg/ert), abutment screw ATH(52.
3kg/ar), abutmentA (26, 3kg/ar) o] Tt
fixture base 2Py 82 0.97kg/ar, &= 5.75
kg/en ©] 1T,

B. Model B

d5-sgo] =7 vehd F9l= abutment screw
9 screw’} AlAEE H9(206.9kg/er) abutment
st = fixture®t abutment AAFEH
(204.2kg/cr), abutment screw AT} fixture?]
ZA1%-$1(138. 2kg /) At

Aol =A UERt F-9l= abutment strew
ARH 9118, 9kg/ar), abutment screwATH
(57.1kg/en), abutment ATHH(44, Tkg/en) FLh,
fixture base /5P S22 A% 0.98kg/ar, U=
5.67kg/en %Lk,

C. Model C

HE-sgo] =7 vehd F9l= abutment screw
9 screw’} AlZEE K91(225.9kg/er), abutment
SR = fixture®}t abutment AAIF195.9 kg/
arf), abutment screwAT5-2} fixture?| 7 A%
(144.2kg/cm) T,

Aol =A YeRd F9)+= abutment screw
ZHE(107, Tkg/ent), abutment screw ATH(65.
Tkg/er), abutment AEH-(56.8kg/em) FTt, fixture
base AsH 582 A% 0.98kg/aw, 4= 5.67 kg/
argich,

D. Mdoel D

AE3gol A et F 9= fixturedt
abutment 7 A1%9](208.5kg/cr), abutment screw
9] screw”} Al2tEl= F-91(203.4kg/ar), abutment
screw A2} fixture 7 AlF-H (138, 2kg/en’) AL,

SOl =A YERE F-91+= abutment screw
AEE9(122.3kg/ar’), abutment screw AFHE-
(54,0kg/ar’), abutment ATE(39,4kg/cr) F Tt
fixture 2P S22 18-85 0.99kg/ar, U= &

2 5.73kg/ar$lct,
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2 SIS =

BPoll A HAE SEREE 1 7] w2} 67
AR EFsto] 15kg/aro|dh= =4 15-30 kg/ar
£ A=, 30-60kg/are HEF, 60-90 kg/are
8 90-150kg/ar= 154 150kg/ar 04 2
M 5 659 Aoz EAISHITH

57198 LEE 73T AR PSR

Fig. 3. Magnified Displacement of Model A(X1000)

47HA] 2 oA mjA)A] FREF abutment
AR abutment screw, fixture WAR] Z7Ho]
SEo] A YEsaL, AX 2 Ao A= AdE AR
A2t screw W&o 29| T2 Mokl 2o {
FEoH, R S fixture sPHY W=

ool MZEQIthFig, 11, 12, 13, 14).

Fig. 4. Magnified Displacement of Model B(x 1000)
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ot

ARF20] A A framework?] TS AEIA|
gold cylinderd €83 133 silver -
palladium alloy, high palladium alloy, type III

alloy 5°] AgPEE=d| Sones®+= frameworkA|

Aol oGkl T4 ZotaL, FEko] 79,
7} &=+ silver— palladium alloy7} A21E 4= QL
U, silver—palladium alloy?] %2 4842 <¢
71 8AF 22 FE Q3 3191, Lundquist
5(34)2 UHN;‘(“E_ o] ot:T_]_- /\]-01— ’7X4/\4 EZ‘] Z«HZ_}-}\]
oA Y HRA9] F25 3f gold frameworks

ol-gstal, A& W e E Anfsie] A|skglet,
Zarbe & WjAA|E o] g2t sl 1A HHEA R}
Al silver—palladium alloy2 "AAE AL of
age Ao afgoy 12 AupE o3 e
g 219 2 oA 2AfE 2|4 o] TAE R 7|7t
O] 7 S Sleliile A2HE SEH 2R FEfof
gt skt 2 ALl A= metal framework®)
SHEHS B8535 93-S 7M1 type III gold= A4
aeict.

2 Aol Tt 1kgd St 7FEHA], ARt
Ao g spto g HE T Type III gold crowno|
i AA] 2 ROl A fixture SPE7IA] o EEo
vs 2 7 vepgen wjAA L2EF gold
cylinderFH AT A5 gold screw o4 2 H
A7F A= SITE o] FojoM ] & Hele skt
<8 7] Wl ® ARRET, 53] type II gold
crown® & 9= g FEAR HOE EARR
o At A2 A] SZo] mfA Aol AAH o2 At
go] Yo Ao g AtrETE WAA| FRE|A
42120l 87} gold screw, gold cylinder AMH
At FFoNA ZA et o, abutmentiEolA]

Z+45l7] ARVEY fixturedPy 74| 43 HAs
Holom ST A= o2 d Y%A

B FEI AT 7P 2 HSIE B, OE e EAR

S Jo BN

Hr} 2 g A7RAL oFA kL S0 S aTE 7}
A LG5 ATBL 3} 42 Q)2 A 07 AlgHLh &
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7o gold cylinder AFHAT ZHHoA 27
LERHIL gold screw gold cylinder #$12] W9+
ofR AN 7 A, oleie Heke 24
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o] AdstA FAME Qo Bl
momentZ I8t $-39] gold cylinder®} abutment
£ O|7)A7]2L screw jointol] Rt} £ Y32 of
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A zA oAM= AUE FFe} fixeure 1 A
Hoo] AE5EHY HeS Holom AUg G
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crown® 2 FEESu7t 7Y 2 580 e v
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2 5 A AR SYEES Bl B3t
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The stressanalysis of supporting tissues according to crown
restorative materialsin Branemark osseointegrated implant

Gwan - Ho Jeong, D.D.S,, Tae Seong Bae, M .E.,
Kwang-Yeob Song, D.D.S,, M.SD., Charn -Woon Park, D.D.S.. M.S.D., PhD.

Department of Dentistry, College of Dentistry, Graduate School, Chonbuk National University

This study was to analyze the stress distribution of implant and supporting tissue in Branemark
osseointegration implant. The analysis has been conducted by using the axisymmetric finite
element method and type of model according to crown material.

Tests have been performed at 1 kg load on central fossa of crown portion.

Each type of model was designed differently according to crown material.

1) Porcelain fused to metal crown(Model A)

2) Composite resin veneered crown(Model B)

3) Acrylic resin veneered crown(Model C)

4) Type Il gold crown(Model D)

The displacements and stresses of implant and supporting structures were analyzed to
investigate the influence of the type of crown material.

The results were obtained asfollows:

1. Displacement of implant was shown uniformly downward displacement in all models and

abutments were observed distally downward displacement.

2. In supporting tissues, stress was concentrated on the crest of compact bone and the spongy
bone below implant.

3. The PFM and the type |11 gold crown showed the largest concentration of stress at the crest
of compact bone and the spongy bone below implant, respectively. Acrylic resin artificial
teeth and composite resin veneered crown indicated almost the same distribution of stress.

4. The gold screw, the abutment screw and the top of abutment showed the concentration of
stressin implants of every model.



