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Abstract (J. Kor. Oral Maxillofac. Surg. 2004;30:175-180)

THE THREE DIMENSIONAL FINITE ELEMENT ANALYSIS OF THE STRESS
DISTRIBUTION IN THE THREE TREATMENT OPTIONS OF IMPLANTS
RESTORATIONS FOR THE POSTERIOR PARTIAL EDENTULISM

II-Kyu Kim, Hyeung-Uk Lee, Seung-Hyun Ryu, Jinho Choi, Ye-Sook Han,
Choong-Yul Son*, Hyo In Byun*
Dept. of Dentistry, Medical College, Dept. of Naval Archi & Ocean Eng®, In-Ha University

In this study, three treatment options to replace two posterior missing teeth were investigated using three dimensional finite element
analysis: two wide( ¢ 5.0mm) implants(the experimental model 1), two standard( ¢ 3.75mm) implants(the experimental model II), and
three standard( 2 3.75mm) implants(the experimental model III).

Two kinds of load case were applied ; 1) perpendicular on occlusal surface(axial load), parallel on occlusal surface(lateral load).
2) perpendicular on occlusal surface(3mm lateral to central point).

The results obtained from this study were as follows; value of Von-mises stress (equivalent stress) was smallest in the two wide
implant among the three experimental models. It was reported that the diameter is the efficient factor than osseointegrated surface
area.

Key words : Von-mises stress, Stress distribution, Finite element methods
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a. Two 5X10mm implant

b. Two 3.75x10mm implant c. Three 3.75x10mm implant
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Fig. 1. Loading condition A : 200N vertical force at the implant center, 20N horizontal force at each two area.
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Two 5x10mm implant b. Two 3.75X10mm implant c. Three 3.75X10mm implant

Fig.2. Loading condition B :

100N vertical force at the each two 3mm off-center area.



PR g

B AFo M ALEE 71Ate] o F e A Y E JEZHE AWo] &)
otz AFH Ade ZAoR JHYsAen, FRY AFE
Imm, 3= 2mm, 452 15mme] 92 &S A48y U
Mz F9= A HEE At T dZRES 279
W2 4H3] FRAE Ao R 7Pdetd AR E FREIEE o

B39 Ao ALLE A 29 Young 7|49} Poisson H] = A&
£ ARWE 7|22 5to] A &3} % rH(Table 1).

2. o7

2 AT E YZHE Yabd o] 7188t Fele dA st
Tl 7P sk a A ZFES] A7 5 Ay W] mE $Ho|
EFG H Bt £HoBE, 32k f3te WS Fate] 57F
- (Equivalent stress)=} ¥ 3 & (Equivalent Strain)2- 3t =45}
Aot

Table 1. Young s modulus and Poisson’ s ratio of materi-
als used in the analysis

PR ZL0IM FE M JHA| ERIE TEHES SEHEM0| 2ot AR REI2AHY HmAT

T84 Bl AHEE 7| FAE YZBE A5 HY s}
A YES AR on, A5 £45 = P 2t XS 2 Z
=& Ao AZE A 7HA B JZAE s
3ol 718 A= 2 (compressive force)ol 3 22 IRt
HES 457 Y5t 13 BAAEE EYE 3} A
Z2(EFex2 A) 2t 100Ne] 48t Ao dZTES]
Fol FHUFOR TRIAE SHEOE 20N FHES BE
=9 A AN FdsHA shetsich weba BEE 717
Z 748 200N, F 38 40N o] YUThFig. 1). 7+ WA AF

&

R
3mm 915+ 2] 4 of) 100N o] 522 22 7}et 3l thFig. 2).

=
olg e fa2arWA AA 2 A2 A4 FEM Package

Progiame] ANSYSE A8l 00 A8 §38 AL

ANSYSe]

A XY= += Surface to Surface Contact Element$l TARGE 170}

CONTAL74% o] X}-&-5] 9t}

Young's Poisson’ s ZJI— /‘\?T_ﬁt‘i_l?_ﬁggl Z\jx'"@?_ %é'o’] ﬂﬂﬂ' T"?_":\E}B]—EH% ‘C')’]é}'
modulus(Mpa) ratio o] 7t7ke] shol Tkl e W Uetve o8 3 W <9
Gold alloy 6.6 X 10° 033 o] A7IHE AEE GEsla APRFERE ASH S wof
Implant 11x10° 03 of 47k YA A o2 Falfshet il (Fig. 3, 4), e 4 E 58 2
Cortical bone 15X 10* 032 HEES Exslste] PR ES AT vastel Cr(Table 2),
Cancellous bone 15x10° 03 2A9% JZHES FHAY AW S T H el 2AHH &
Agka} v w8 1A} 815 thTable 3)
- B "
7| - s
Fig.3. Loading condition A : Distribution of Von-Mises stresses

E B

! E

= -

Fig.4. Loading condition A : Distribution of Von-Mises stresses

177



CHT-2IX| 2004;30:175-180

Table 3. Contact area of implant and bone

Table 2. Maximum Von-Mises stress & strain

Model b Model ¢

25758

Model a

Loading B

Loading A

386.37

353.25
100

Contact area(mmn?)
Percentage(%)

3588
0.000097

5.349
0.000166
11.374
0.000212

Stress [MPa]
Strain [m/m]
Stress [MPa]
Strain [m/m]
Stress [MPa]
Strain [m/m]

a. Two

109.38

7292

5% 10mm implant

b. Two

9.324
0.000127

3.75x10mm implant

c. Three

7.892
0.000111

9.869
0.000186

3.75x10mm implant
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