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Three Dimensional Finite Element Analysis of Kimplant

Woo-Uoung Kim, Kyung-Soo Jang, Chang-Whe Kim, Yung-Soo Kim
Department of Prosthodontics, College of Dentistry, Seoul National University

In this study, the biomechanical characteristics of Kimplant were compared with that of Branemark implant by using
three dimensional finite element analysis.

Two finite element models were fabricated by inserting each implant into the bone model. The bone model was designed
to have 18mm height, 13mm width and 15mm length. The size of each implant was planned to have 4mm width and
10mm length. A 200N force was applied on the center of abutment top in three directions - vertical, horizontal and
oblique. After analyzing the stresses of fixture and surrounding bone, following results were obtained.

1. There was similar stress distribution between the two models.
2. The magnitude of maximum principal stress on the implant was similar between the two models but the location of
maximum principal stress on the implant was different.

3. The magnitude and location of maximum principal stress on the surrounding bone was similar between the two models.

Key words : Kimplant, finite element analysis, implant design
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Fig. 2. Cross section of Kimplant model.

Fig. 1. Cross section of Brénemark implant model.



FZ2L ol 18mm, & 13mm, o] 15mme] 4
SHA e 2 Y, AT s
o+ 2mm, SHo= Imm7} H =S 3190 9=
7 4mm, o] 10mmE A48k, A 5
# UéEH% 2= ol dEHE Y 7;
€

Ao} Aje] ARR} B2 A

1

m
il

2L Brinemark YZWEES 23 A
Kimplants 2] H3 2715 A1 2531 ch(Fig.1,2)

o mEe -7 Q24 Table 13 2},

%‘1 o

Ayl AHE ZHEQ 2R NS A7
-0 3 Table 2) &

= (homogeneity), 54 (isotropy), A1
€4 (linear elast1c1ty)§ A3 ZF Age] Ame 9
Aot Adeel 2oz 7Hgslh

224 By e BE Wl tiar A
E7F R Ao Sglal, Sue pANgeR
of et uAHES FAxAE AT

3. stz=x=7
#F AT gue] T e dFe
Wi Bz E B 200N 85" & A
Table 1. Nodes and elements of each model.
Model Node Element
Branemark implant 5130 25228
Kimplant 5010 24468

Table 2. Young's modulus and Poisson's ratio of
some materials.

Young's modulus . ' .
Poisson's ratio

(GPa)
Titanium 103.4 0.35
Cortical bone 13.7 0.30

Cancellous bone 1.37 0.30
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Table 3. Maximum principal stress of implant and surrounding bone.
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Legend of Figures

. Stress distribution of Branemark implant under vertical force.

. Stress distribution of Branemark implant under horizontal force.
. Stress distribution of Branemark implant under oblique force.

. Stress distribution of Kimplant under vertical force.

. Stress distribution of Kimplant under horizontal force.

. Stress distribution of Kimplant under oblique force.

. Stress distribution of surrounding bone of Branemark implant under vertical force.

. Stress distribution of surrounding bone of Branemark implant bone under horizontal force.
. Stress distribution of surrounding bone of Branemark implant under oblique force.

. Stress distribution of surrounding bone of Kimplant under vertical force.

. Stress distribution of surrounding bone of Kimplant under horizontal force.

. Stress distribution of surrounding bone of Kimplant under oblique force.
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