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Table I. Type of models

Fixture Diameter Length
Branemark 5.00 mm 13 mm
Camlog 5.00 mm 13 mm
3i 5.00 mm 13 mm
Astra 5.00 mm 13 mm
Avana 5.00 mm 13 mm

Branemark Camlog 3i Astra Avana

Fig. 1. Solid model.
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2. stE=A(Fig. 3)
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Table II. The number of elements & nodes
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Fig. 2. Finite element model.

Flements Nodes
Branemark 87,188 144,655
Camlog 86.838 146,278
3i 87.188 144,655
Astra 102,235 171,155
Avana 77513 131,339
288N

288N

Fig. 3. Loading condition.
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Table II1. Material properties

Young s modulus(MPa)

Poisson’ s ratio

Cortical bone 13,700
Cancellous bone 1,370
Titanium 102,195
Composite resin 12,500
Gold screw 99,300
Gold crown 100,000

0.30
0.30
0.35
0.35
0.35
0.35

24

a”ES’Jr WS vy sl
1552 gsl] fsted &4
(stress contour plot) &2 YERAATE. wakA 7t 7
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Avana €22 g¥o| Friete 4#E Jehlln
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o g g8 o] Zrlsle AAE YeRUch

Avana

D) AR ZM e 284 (Fig. 5)
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Table IV. The maximum Von mises stress of models (unit : MPa)
Bréanemark Camlog 3i Astra Avana
Vertical Oblique Vertical Oblique Vertical Obligue Vertical Oblique Vertical Oblique
Bone 28.64 9795 1067 3578 205 816 3651 8147 3547 7244
Fixture 1100 1195 1127 1175 2988 3106 1728 2776 3731 4565
Crown 948 1072 9537 1064 9402 1042 5589 6652 1707 2038
Abutment 3437 7698 3496 1119 37.03 7099 1216 1370 53.66 89.55
Abut. screw 1221 1756 116.6 166 579 644 743.1 8422 9256 9674
Total body 1100 1195 1127 1175 2988 3106 1728 2776 3731 4565
B vertical force Verfical force
= sa00- [ ob liae force. ) 00 [ ob liaue force
s £ 80
8 4000 1 2 e
2000 | g
5 :‘/:, 20
z;; O 1 0 Branemark log 3i Astra Avana
tode Is

Fig. 4. The maximum Von mises stress of total
body.
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[
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=4
—

1000 | [~

3i Astra
Models

Branemark Camlog

Fig. 5. The maximum Von mises stress of bone.

vertical force
2500 1 [T oblique force
2000 T
1500 +

1000 1

Stress Va lues (MPa)

500

b

3i Astra
Models

Branemark Camlog

Fig. 6. The maximum Von mises stress of fixture.
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Fig. 7. The maximum Von mises stress of
superstructure,




vertical force

D oblique force

1000 T
800 T
600 T
400 T
200 1

Stress Va lues (MPa)

Branemark Camlog

Models

Fig. 8. The maximum Von mises stress of abut-
ment screw.
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ABSTRACT

THREE DIMENSIONAL FINITE ELEMENT STRESS ANALYSIS OF
FIVE DIFFERENT TAPER DESIGN IMPLANT SYSTEMS

Sang-Ki Byun, D.D.S., M.S, Won-Hee Park, D.D.S., M.S., Ph.D.,
Young-Soo Lee, D.D.S., M.S., Ph.D.

Department of Dentistry, College of Medicine, Hanyang University

Statement of problem: Dental implant which has been developed gradually through
many experiments and clinical applications is presently used to various dental prosthetic
treatments. To conduct a successful function of implant prosthesis in oral cavity for a long
time, it is important that not only structure materials must have the biocompatibility, but
also the prosthesis must be designed for the stress, which is occurred in occlusion, to scat-
ter adequately of load support. Therefore, it is essential to give the consideration about the
stress analysis of supporting tissues for higher successful rates.

Purpose: Recently, many implant manufacturing company produce various taper
design of root form implant, the fixture is often selected. However, the stress analysis of
taper form fixture still requires more studies.

Material and method: This study we make the element models that five implant fix-
ture: Branemark system(Nobel Biocare, Gothenberg, Sweden), Camlog system(Altatec, Germany),
Astra system(Astra Tech, Sweden), 3i system(Implant Innovations Inc, USA), Avana sys-
tem(Osstem, Korea)were placed in the area of mandibular first premolar and prosthesis fab-
ricated, which we compared with stress distribution using the three-dimension finite ele-
ment analysis under two loading condition.

Results: This study compares the aspect of stress distribution of each system with the
standard of Von mises stress, among many resulted from finite element analysis so that this
research gets the following results.

1. In all implant system, oblique loading of maximum Von mises stress of implant, alve-

olar bone and crown is higher than vertical loading of those.

2. Regardless of loading conditions and type of system, cortical bone which contacts with
implant fixture top area has high stress, and cancellous bone has a little stress. under
the vertical loading, maximum Von mises stress is more higher in order of Branemark,
Camlog, Astra, 31, Avana. under the horizontal loading, maximum Von mises is more
higher in order of Camlog, Branemark, Astra, 3i, Avana.

Key words : Implant prosthesis, Fixture shape, Taper form implant, Three-dimension finite element stress
analysis, Von mises stress
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