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Table 1. Implant fixture and abutment used in
gach model
Model Feature

1 4mm Implant fixture and ¢ 3.4mm Abutment
% 4mm Implant fixture and 2 4mm Abutment
¢ 5mm Implant fixture and # 3.4mm Abutment,
# 5mm Implant fixture and @ 5mm Abutment
¢ 6mm Implant fixture and ¢ 3.4mm Abutment
% 6mm Implant fixture and @ 6mm Abutment
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Table II. Mechanical properties (bone and implant materials)
. Young Modulus Poisson Strength Tensile yield
Material
atena (GPa) . ratio (MPa) stress (MPa)
Titanium 102.2 0.35 - -
. ' ' 72-76 (tensile)
Cortical b 13.7 0.3 . N 60
ortical bone 140-170 (compressive)
Cancellous bone 1.37 0.3 22-28 (tensile) -
Gold (type 4) 95 0.3 -
(a) axisymmetric (b) symmetric (¢) antisymmetric
Fig. 1. Harmonic load of radial direction.
I.d =
12 BAE o < 2 o
e zyd BARERY Z}Z}Q} 2d= 1_.'-|°]'°:] qUﬂ'%L @y’}'e 1:2}\
tH(Table 11T and IV).
A 1. Model 1
234433
. JEBE 79 AR BoA WA YL 57
: o o4} 0.95 Mpa S8 °], AL o4& 4.5 Mpas
g0l 24T, ATl B AL 5
Fig. 2. Mesh model for finite element analysis. AHo|A 8.1 Mpa &8o] 18)m AAFE A E 53
Mpa?l o] %= Jch(Fig. 3 & 4).
4. SHEX 2. Model 2
UEAE F A AN 0.5mm Dol 299 UZBE F9) A% B A 2EL 57
QZIE Ajx AN 8¢ SHHAT HolM 1 Mpa, AN 4.9 Mpad] S| 23
i Holom, AnFlA Pashe AL o
A 3 FEHe S, AT 5 Mpa, A<l = 29 Mpa2] & o] 245
23ttt (Fig. 5 & 6).
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Table II1. Stress at cervical bony reference point

of each model(Mpa)

Vertical force

Oblique force

Model (50N) (50N)
1 ~0.95 45
2 . 49
3 - 0.65 37
4 ~0.85 41
5 05 -9
6 0.7 ~2.95
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a) Vertical load 50N

Table IV. Stress at abutment reference point of

each model(Mpa)

Vertical force Oblique force
Model

oce (50N) (50N)

1 8.1 53

2 5 29

3 6.5 53

4 3.5 15

5 6.5 48

6 1.8 10
_KM 1 h. ¥ AL 1,667

\i\{»\\l /‘r/ \ P a:vaz; s,

? e &4 % i
ISR
T
g ¥R
i

Fig. 3. Stress distribution at cervical bone of Model 1.
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_b) Oblique load 50N

Fig. 4. Stress distribution at abutment of Model 1.
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a) Vertlcal load 50N

b) Oblique load 50N

Fig. 5. Stress distribution at cervical bone of Model 2.
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a) Vertical load 50N

b) Obhque load 50N

Fig. 6. Stress distribution at abutment of Model 2.
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4. Model 4
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5. Model 5

YEZGE F9 BF Solx 2ste €2 74
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a) Vertical load 50N
Fig. 7. Stress distribution at cervical bone of Model 3.

b) Oblique load 50N
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Fig. 8. Stress distribution at cervical bone of Model 3.

ri

7—f

s
il

7 i
: 1 wire ; -78usae,
= | eaoE: 530011
.| ‘f 7 o » L8}
[ 5409
12
-4.18

8.4

a) Vertical load 50N

3

 EESmaEs SErae
] ¥ SN

1

b) Oblique load 50N

Fig. 9. Stress distribution at cervical bone of Model 4.
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a) Vertical load 50N b) Oblique load 50N
Fig. 10. Stress distribution at abutment of Model 4.
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a) Vertical load 50N b) Oblique load 50N
Fig. 11. Stress distribution at cervical bone of Model 5.
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Fig. 12. Stress distribution at abutment of Model 5.
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Fig. 14. Stress distribution at abutment of Model 6.

6. Model 6
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ABSTRACT

THE EFFECT OF THE DIFFERENCE OF THE IMPLANT FIXTURE
AND ABUTMENT DIAMETER FOR STRESS DISTRIBUTION

Jong-Won Jung, D.D.S., M.S.D., Cheong-Hee Lee, D.D.S., M.S.D., Ph.D.

Department of Prosthodontics, School of Dentistry, Kyungpook National University

Statement of problem: Stress concentration on the neck bone affects the bone resorption,
and finally the implant survival

Purpose: In order to examine the stress distribution on the neck bone and prosthesis abut-
ment for implants, decreasing abutment sizes were used.

Material and methods: Axisymmetric models were used to obtain the data required.
These models were composed of 4mm implants with 3.4mm and 4mm abutments, 5mm
implants with 3.4mm and 5mm abutments and 6mm implants with 3.4mm and 6mm abutments.
All abutments were designed to received a 10mm high by 10mm diameter gold crown. Functional
element analysis was used to obtain these results using data that consisted of 50 N vertical and
45 degree inclination forces.

Results:

1. Changing the diameter of the abutment on the implant affects the effect of the inclination forces

more than the effect of the vertical forces.

2. Changing the diameter of the abutment on the implant affects the effect of the inclination forces

more than the effect of the vertical forces.

3. Experimentation showed that the larger diameter implants provided a decreased neck bone

stress, whereas a larger diameter abutment provided a decrease marginal abutment stress.

4. Experimentation showed that the neck bone and abutment received more stress from incli-

nation forces than vertical forces.

Conclusions: By decreasing the size of the abutment on the implant we were able to
diminishneck bone stress.

Key words : Stress distribution, Abutment size, Axisymmetric models, Vertical and inclination forces
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