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Fig.1. Basic finite element model.

Table 1. Experimental models

CASE 1 vertical force of 50 N | LA, LB
CASE 2 45° diagonal force of 50 N LA, LB
CASE 3 vertical force of 500 N LA LB.LC
CASE 4 45° diagonal force of 500 N LA.LB

* LA : No infraocclusion,
LB : 30 im infraocclusion
LC : 50 mm infraocclusion
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Table 2. Physical properties for each material

Material Elastic modulus(MPa) Poisson’s ratio
Teeth 18300 0.31
Periodontal ligament 68.9 0.45
Cortical bone 13700 0.30
Cancellous bone 1370 0.30
Titanium 103400 0.30
Type I gold 100000 0.33

CAD & olg838e] 23 che A% ©ae] FAx
g A7sid S, Age A 1ES 2e ©
Yoz TAY 344 HetE FRAE 99
o] FzMe A (node)el THHUEE Hois}
I HEZRE TS o) FEEL d@s o
A M3 E g+ 84 (element)E FA

23 A4e st Was o 74 ArEe
E4AQ *AAS, L4 v (Poisson’s ra-
tio)e 3 V9 dFold AR $AE o} &
31520 (Table 2), 4AY 424 28o] A
A FzoN AR FAA Bxe] FUsichs
#44 (homogencity), MB4 FAe| =& W
sto g UAsiche S4H4 (isotrophy), 72
Wajolu} Wil A4 Yol widslz HgHE
b= Fodtche A3 e (linear elasticity)
& 2 Aoz sHAsid

2o 5450] A ZyAAs HYS
077 HAo) oj2) o2 VAR Wl S
#45k7) S weo] #8Y ¥919 4R
ot 295 Asjolo}l gt B Aol MY
o] H 4R FE FIE 4T NP F2o
oz sgrt o2 sfdedE X,Y.Z ¥
o2 YT & PPl HE X.ZH0E T
A Y & o2t Wyo] L4mES 47
ssic}.

Haraldson 522 & qJZe ¥ ¥E4

635

7bA e o 157 N . A2 Al 50.1 N |
o) 3§HA] 144 4 N of 0|2 7108 B 3ol
o Craig® e A el Zge] 200~
2440 Nejl o]2m} ¥ 222 N, 27 ¥ 453
N, o734 390-880 N olztz ¥z sl
ropole s5zAE Haraldson?
Haraldson 2", Graig'® o Q7488 7|12
2 shed Al Aot JEZUE RA T TFA | 7
7 50N & 500N9} +4 5153 HAteha¢ 7
# A2 st}

E L
fFrread $HEML 23 AAsle A}
A7 (Preprocessing), W9} 39 e
TFahe ST (solving), 221 oA °E
ooz IE¥she AMFIA (postprocess-
ing)®] 3 #AL B3 Y=, £ dFelA
AIAFA-L F2 Auto CADE, AL 7t
A 22739l ABAQUS(Revision 4.4, Swan-
son Analysis System, Inc., Houston, PA.)
E o)g3lg e, 8)4-& workstationel] 4 43}
Az, Mol Bt F $A dejelg Aoz
REaste AR S TR
233 2o ZNNE AF2E vehyled,
Heo] FAL 57H-H(Von Mises Stress)
FALE A3t

o
[
=R
=



m oAy

3 2 ks S o] 43l JEUE A
7} oigss Ao} Alelo] ¥i3 Amyt A
Soff ape} Xlole} QI FME H BFF F XA o}
ehleE $7H33 (Von Mises) 2 #WSlE
stdch S7H-HE ?‘*‘%}—"—"—131 ZgozA T4
WA UAR 5 FPE e oz
5 dw A e A

o3 wje} o] g5l FA|o]tt.
Toll A= 21-&-11-?{} Ao e} sh4-

2%

B A

"‘!."17(]

n&
*HU

A2

ol--‘i'—.Q. 2__. ‘}._‘E_
Hee 2718 4 st =l (1
-10), Y22 welel 27171 AR

Hog %ﬁi%ﬂiﬂﬂl a7)7t zetalet

%%

A9 e odaix] e =dlo] 50N o F
AsEe shd ASene e AdAd wet
27 A4 F2Ee e TN thrre)
350 FhlA 2z JENE 9 1 o 2 W9
7 Uehdeh(Fig. 2). o1ad 4 e Fhal]
' $481%9 2717k 500 N 2.2 AAR ¥4

Axledl 3 %) 271 vl alzui A7)
2Edt (Fig. 6). 30me} A9 2gS Fo4g =
doll 50N & 8138 7t Apedxe) 4]
£ He ANAT JSAES) WeE A et
W) r=ch(Fig. 3). 500 N 9 313-& 71 7
Sole Al 2 A Flel AYY YA
M Fe A} AdA Do) WsiFuche A
(Fig. 7). 50 im &) A 2g-& ¥ 2ol
£ 500N 9 $2858 7hslvizte JEWE B
g 5919 TG HRo] ol FoiAA Yo} Y&

636

£ %3]9) Hgiako] ol$ Ack(Fig. 8).
At S5 AS A3 Ao BAE Fola)
A 9h& =3olA] 50N.500N o HAHsHEe 7}
alel JEAE 9]o] Belpo] AdH uct 2}
(Fig. 4, 9). 30im ) 74 $eiaimd § A%
25 JEAE 9o 2 Hdo] o)) A
ol Aldx) ¥9le) Wiake] AHes =3
QEAE 3gl9) Wsizke] Ack(Fig. 5. 10).

2. St EXMEN

APzl & Hote} X XFel ¥4 57}
<85 Fakaich TR §¥e 31E AL
2 EAR 2o Fig. 11-20¢ veht glot

AARgGE Fodslx] o 2l Hfel=
50N2 42 s}g3lell A o “"—BE F-9ol| FHx=gt
S8 AFE Bger(Fig. 11), 500 N 9
shgo] 7l JEMEL AAx] F49] £
o] =7t AL wigA ez Ak (Fig. 16).
30ume] A 2g-E F-Ag 75l 50N 9 53]
HZslolAL Aol Bl AT YEA
Edle AAAQ 3Fe] 7balAA kot (Fig.
12) 500 N ¢} 43 3}Fstoll A x)o} ¥ o}
Uzt EREL 1 3 FRA AT §Hol
AP TH(Fig. 17). z28)vh 50 m o A ag-e
Fo3t 7 ol = A9} AZNE Alo] HF
& Jehix eech(Fig. 18).

73 AVeHEe] A9 A ElEel vle A EWE -TL
Foll o] & 3ol ehin] Y
3o g F5SHAl BAbss 25l v&) $3
o] 7hiAl &3} Hith& Zhofl HEHg xpo]F Ho)
o (Fig. 15) 43815l A9} ob3r1z| 2 A
9}9] Alolol 7kA & FoJEtA] = AP IF
e AFH = S By M (Fig. 13, 19)

S
o

3
=

ZEH A=

30im 2] 7+A3-& H3% A$ell= 50N o 500
N 3lE3lollxs HEo] o]Fof z|x] skt
(Fig. 14, 20)



Fig. 2. Displacement under no infraocclusion Fig. 3. Displacement under 30um infraocclusion
& BON vertical force & BON vertical force

Fig. 4. Displacement under no infraocciusion Fig. b. Displacement under 30um infraocclusion
& 50N diagonal force & 50N digonal force
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Fig.7. Displacement under 30um infraocclusion

Fig.6. Displacement under no infraocclusion

& 500N vertical force

& BOON vertical force

Fig.8. Displacement under 50um infraoccluéion

& 500N vertical force

Fig.10. Displacement under 30«m infraocclusion

Fig.9. Displacement under no infraocclusion

& B500N diagonal force

‘& 500N diagonalal force



Fig.11. Von Mises stress under no Fig.12. Von Mises stress under 30um
infraocclusion & 50N vertical force infraocclusion & BON vertical force

Fig.13. Von Mises stress under no Fig.14. Von Mises stress under 30zm

infraocclusion & 50N diagonal force infraocclusion & 50N diagonal force

a:second premolar b:first molar implant

Fig.15. Von Mises stress under no infraocclusion & 50N diagonal force
(cross sectional view)
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Fig.16. Von Mises stress under no Fig.17. Von Mises stress under 30um
infraocclusion & 500N vertical force infraocclusion & 500N vertical force

Fig.18. Von Mises stress under 50um
infraocclusion & 500N vertical force

Fig.19. Von Mises stress under no Fig.20. Von Mises stress under 30um
infraocclusion & 500N diagonal force infraocclusion & 500N diagonal force
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Abstract

3-DIMENSIONAL FINITE ELEMENT ANALYSIS ON THE
INFRAOCCLUSION OF FIXED IMPLANT PROSTHESIS
FOR PARTIAL EDENTULISM

In-Seob Kim, D.D.S., Choong-Kug Choi, D.D.S., M.S.D.,
Chae-Heon Chung, D.D.S., M.S.D., Ph.D.

Dept. of Prosthodontics, School of Dentistry, Chosun University

The purpose of this study was to examine, by the method of 3-dimentional
finite element analysis, how infraocclusion affected the stress distribution in
surrounding bone and osseointegrated prosthesis.

The 3-dimentional finite element mandibular models were made, in which the
first and second molars were removed and the two ossecintegrated implants
were placed in the first and second molar sites and implant supported fixed
prostheses were constructed.

Analysis of equivalent stress and displacement induced by strong occlusion or

infraocclusion was performed under vertical or inclined distributed loads.

The results were as follows.

1. Under vertical load of 50N or 500N, the model in which infraocclusion had
not been allowed showed greater stress on implants and the supporting bone
than on natural teeth.

2. In the model in which infraocclusion of 30 /m had been allowed. implant-
prosthesis on the molars had no contact with opposing teeth under vertical
load of 50N, However, with the same allowed infraocclusion and the model
under vertical load of 500N, implant prosthesis on the second molar had
contact with opposing teeth, and stress distribution occured properly on
natural teeth and implants.

3. Under 45° inclined load, the model in which infraocclusion had not been
allowed showed greater stress on implants and the supporting bone than on



natural teeth. There was greater stress in the case of 45° inclined load than
in the case of vertical load.

. Under 45° inclined load of 50N or 500N, the model in which infraocclusion of
30 imm, had been allowed showed no occlusal contact on the implants and

occlusal contact on the natural teeth.

. In partially edentulous cases with implant supported prosthesis, we can
prevent excessive load on implants by allowing infraocclusion.
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