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Fig. 1. Schematic representation in Model 1.
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Fig. 2. Three—dimentional finite element in Model 1.



Fig. 4. Schematic representation of implant in Model 2 (Unit: mm) and finite element Model 2.

Table 1. The number of nodés and elements in
this study

Number
M
odel Node Element
1 10,201 50,372
2 10,847 50,768

fFe8d AAE A7t Bo) YA A VUit
(Table 1).
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49} (central fossa)ell
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Fig. 5. Three loading direction of loading condi-
tion A, B, C.

Table . Material Properties in this study

Mechanics Research Corporation, USA)S o] 83}
of AEEE oA 7] S-HE TN FESH (von
Z Aol $8 &

Mises stress) 2 7|52 AT

ZE Wl $ASET Avke Adgde 2
A487) 918 HE2E (von-

[ 2H =2
38 W39

o} A

Fig. 6. Three loading point of loading condition
A, B, C.

Property

; E (MPa)

Poisson s Ratio : v

Material Young s Modulus
Cortical bone 13,700
Cancellous bone 1,370
Titanium (Implant) 115,000
Composite resin 9,700
Gold crown 96,600
Titanium screw 115,000

0.30
0.30
0.35
0.35:
0.35
0.35

Fig. 7. The reference points in supporting bone
in Model 1.
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Fig. 8. The reference points in supporting bone
in Model 2.
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Table II. von Mises stresses on the reference points in bone in Model 1, 2 under loading condition A, B, C
: (Unit; Mpa)
Reference
O point a b c d e f
Model
A 0.324871 9.324871  2.618619 2.618619 1.498001  1.498001
Model 1 B 8.126508  26.73356  1.077232 6.306399  0.4047632 2.592066
C 80.55371 96.66421  16.84747 21.37361 4624269  7.216055
A 7.059109  7.059109  3.175594 3.175594 2.706572  2.706572
Model 2 B 5.68179 19.77180  1.869406 8.21554 0.4882734  4.948550
C 57.51923  69.75237  22.87208 28.31256  9.4591772 14.13427
Table IV. Maximum von Mises stress in the bone, fixture, and screw
(Unit; Mpa)
Location Bone Fixture Screw
Loadin
condition
A B C A B A B C
Model C
Model 1 10.28 27.63 106.3  13.57 31.02 123.2 12.79 26.76 84.05
Model 2 10.69 21.25 75.03 11.79 21.25 75.03 1064 2040 61.49
Fol Y58 299 ANgH 2709 oM, B Folo] nhet T sixle] HPmYAM $HE B4,
E 20 E2EY Model 19) A5l M4 dlmdtad 9o 48Ry 1S QEdEd 47
& 90| Zex 312 wide platformel™ H¥ o] 4.0mme]x Zo|7} 11.5mm=A platform®] 2|
¢l Model 29 7 F-& o] 242 $8o] Ae)x U} 73L& 4. 1mme FFE S A5 (Fig. 3)2 ke,
AH 2P 2%= platform?] F7 o] Smmelil YZHE
3. 2 MR 2iiSH 9 AAL AFEE 4 Ommeld AR X2He
3.25mm= AP L o|FH Aol XEY 3 nizby}
AAE, A, Al Zels von Mises 291 11.5mm= 3] ] sl& A A 288

stress?] A= Table V& 2t}
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Fig. 9. The stress contours of Model 1, 2 under loading condition A, B, C.
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Fig. 10. The stress contour of the crown in Model 1, 2 under loading condition A, B, C.
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Fig. 11. The stress contour of the fixture in Model 1, 2 under loading condition A, B, C.




DISPLAY 111 - CEOMETRY WCOELING SYSTEM ( 10.0.0 7 PRE/POST WOOAE . VON-mISES STRESS DISPLAY 111 - GEOMETRY WOBELING SYSTEM ( 10.0.0 ) PRE/PUST MODILE isES STRESS
i VIEM : 0.068U30
vasg: To-3r572 eyt

A
5

o 10,28
%‘5"; 3.87%0
Ny b 9464
R .
NS0
ey a.056 =
s v et
b n2e TR N A
R o ijaﬁm@ﬁ A%
Y 7 S EENTAaNG
U o g

662 A 7
% G217
YA
e '»Wﬂj‘ 5.0tz
NG -~ e
ke H 3,560

EWRC-\T8a/DISPLAY
CT/15/01 15:29:24

[———

cetrasos 17343

: v o

¥ i hi poTx
. B

Bt B kil [T i1

S E T

DISMLAY I11 - GEOMETRY WOELING SYSTEM ( £0.0.0 ) PRE/POST MOGULE

VON-MISES STRESS

A
Mgl

o5

ViEw : 0.0701
RONGE: 2763457

ERC- IS/ DISPLAY
0CT/16/03 16:29:05

-

actrasses 17 5mss

RO v ROTX |
o y o
.o . i

et B [N 1

T TR

i 4z 3

DISPLAY 11T - GEDHETRY MODELING SYSTEN ( 10.0.0 ) PRE/POST MODULI

VON-HISES STRESS

VIEW : 0.08003%
RANGE: 21.25028

DISPLAY TTT - GEOMETPY WADELING SYSTEM ( 10.0.0 ) FRE/POST MODWLE

VON-WISES STRESS

e
Yays Ve
KA é

27
i

fAN
rsw,
K
VAYAY

5 \
SRS
AVAVERLS;
A

R

oA

=

Model 1

VIEW © 0.0380a88
RRIGE: 106.2742

EMRC-ISA/DISMLAY
Nov/26/01 281181 |

VOH-MESES STRESS

viEW ; o.0%7313
RAMGE: 75.02649

AR
(4

EHOOOON £
T o “S
i@é‘mw ERl ey
e §§'§ st

/ yn%mx‘m
R |

o
s
SRA

ekt

%

A
S
y‘gz

P

i

e

,a
e

b
&G

ERC- L6 DISPLAT
NOV/20/01. 15:32:07
r

ks

Model 2

Fig. 12. The stress contour of the supporting bone in Model 1, 2 under loading condition A, B, C.

686




DISPLAY I11 - GEOMETRY WODELING SYSTEM ( 10.0.0 ) FRE/POST MODULE VON-HISES STRESS DISPLAY 111 - GEOMETRY WODELING SYSYEM { £0.0.0 ) PRE/POST MODILE VOH-NISES SIRESS

viEw : 389136

VIEd : 2.0190%7
RRGE: 12.79069 PériGE.

&ao2e

3.439

. 3.399
i s

Lowd 2os

EPRC-NTSArDISPLAY
0CT/16/03 17:30:49

5
ROTY
¥ 550
7 Rie
ot

H i 3.000
belld s
Ermcsts 1S

0CT/15001 15:24:34

| LI 4
-
]

N

BisLaY 11T - GEMETPY MODELING SYSTEW ( 10.0.0 ) FRE/TOST MOOWLE
nists STRESS . .
voneses § BISLAY 111 - GEONETRY WDELIVG SYSTER ( 10.0.0 ) PAE/GST MODULE nontsgs stoEss
view s 1.sz7e

RAHGE: 26.7%622 view ;1181717

: 1
RANGE: 20.39542

0.0

00
[ ey
Leid omso

0CT/48/03 16:24:53
RoTx

[

OCTA6/03 17146122

,
f .
x  wi I i)
byt e bt B
o~ K 2 “giz
hé o VON-MISES STRESS DISPLAY III - GEOMETRY WODELING SYSTEM ¢ 40.0.0 ) FRE/POST WODULE

VONN-MISES STRESS

VIEW : 5640760
RENGE: 84.04681 VIEW : 4.830012

RRNGE: 61.4308%

wa.vs

2330

1.7
i

H 12.%
[ran—
wovzoson 18:a0:31

ENRG-4T5A/DISPLAY
NOV/20/01 15:28:41

O
I« B roE
[ Lok B
> B bt B4
i R

Model 1 Model 2

Fig. 13. The stress contour of the abutment screw in Model 1, 2 under loading condition A, B, C.
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ABSTRACT

FINITE ELEMENT STRESS ANALYSIS OF IMPLANT PROSTHESIS
ACCORDING TO PLATFORM WIDTH OF FIXTURE

Kyung-Min Chung, D.D.S., Chae-Heon Chung, D.D.S., M.S.D., Ph.D.,
Seung-Mi Jeong, D.D.S., Ph.D.*

Dept. of Prosthodontics, College of Dentistry, Chosun University
Dept. of Dentistry, College of Medicine, Ewha Womans University *

Statement of Problem : With increasing demand of the implant-supported prosthesis, it is
advantageous to use the different platform width of the fixture according to bone quantity and qual
ity of the patients. ‘

Purpose : The purpose of this study was to assess the loading distributing characteristics of
two implant designs according to each platform width of fixture, under vertical and inclined load-
ing using finite element analysis.

Material and method : The two kinds of finite element models were designed according to
each platform width of fixture (4.1mm restorative component x 11.5mm length, 5.0mm wide-diam-
eter restorative component x 11.5mm length). The crown for mandibular first molar was made
using UCLA abutment. Each three-dimensional finite element model was created with the phys-
ical properties of the implant and surrounding bone. This study simulated loads of 200N at the
central fossa in a vertical direction, 200N at the outside point of the central fossa with resin fill-
ing into screw hole in a vertical direction and 200N at the buccal cusp in a 300 transverse direc-
tion individually. Von Mises stresses were recorded and compared in the supporting bone, fix-
ture, and abutment screw.

Results : The stresses were concentrated mainly at the cortex in both vertical and oblique load-
ing but the stresses in the cancellous bone were low in both vertical and oblique loading. Bending
moments resulting from non-axial loading of dental implants caused stress concentrations on cor-
tical bone. The magnitude of the stress was greater with the oblique loading. Increasing the plat-
form width of the implant fixture decreased the stress in the supporting bone, fixture and abutment
screw. Increased the platform width of fixture decreased the stress in the crown and platform.

Conclusion : Conclusively, this investigation provides evidence that the platform width of the
implant fixture directly affects periimplant stress. By increasing the platform width of the implant
fixture, it showed tendency to decreased the supporting bone, fixture and screw. But, further clin-
ical studies are necessary to determine the ideal protocol for the successful placement of wide plat-
form implants.

Key words ' Platform width, Finite element analysis, Vertical loading, Oblique loading, Von Mises stresses
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