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(a) cortical bone

(b) spongeous bone

Figure. 1. Schematic drawing used in this analysis
@ abutment @ implant @ supporting bone
Table 1. Properties of materials used in the analysis
Young's modulus ,
Part Material Poisson's ratio
(GPa)
Abutment Titanium grade ELI 113.8 0.34
Fixture Titanium grade IV 114.0 0,37
Cortical bone 14.0 0.30
Bone
Spongeous bone 1.5 0.30
wire) 47 W) ¥3 30N Rolsigict 5) |2 24 8 24

(Figure 2).
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03’
.1’
.4’

® Il : vertical load of 100 N
® 2 : buccal oblique load of 100 N

(30 degrees off of the long axis)

6 . crestal bone near the top of implant

5 . bone around the first thread of implant
4 : bone around the bottom of implant

2, 3 : lingual side in bucco—lingual section

5, 6 : buccal side in bucco—lingual section

Figure 2. Measuring points of von Mises stress around the implant

Table 2. von Mises stresses in cortical bone under vertical load

Unit : MPa

1 2 3 4 5 6

Model 1 2.47 1.99 0.84 0.98 1,94 2.84

Model 2 2,67 2,30 1,14 1,16 2,28 2,55
*1,2, 8, 4, 5, 6 : measuring point
29Y 30 QIRE M2 Jund A LAWK shoR Selo] duleld gk i,
cEAY 4 YIUE WS Too] AW T 2 204 ulubAHmicrothread)& ZH= 7%
CEYH 5 UTUE F5 A WA O] @1 of 2 geo] WEEw glon], my 29] HS
4 = 7F 23 19] Z9-Hr}t ZolA sl S8o] thA|

* SAA 61 YIRE HS ARl JFR Mz & ZItHTable 2, Figure 3).
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x| Zel o) §2 HEL 1E 1, 2 mEeq 4
Aze) g =
off Ht) Selo] W ke meon shyo.
2 245 gelo] gadle] Quehee] IRk

measuring point

—+— Model 1
—— Model 2

Figure. 3. von Mises stresses in cortical

bone under vertical load

476



Table 3. von Mises stresses in spongeous bone under vertical load

Unit : MPa
1 2 4 5 6
Model 1 0.69 0.25 1,00 0.61 0.94
Model 2 1.23 0.93 1.39 0.95 1.40
*1, 2, 3,4, 5, 6 : measuring point
Table 4. von Mises stresses in cortical bone under buccal oblique load
(30 degrees off of the long axis)
Unit : MPa
1 2 4 > 6
Model 1 13.6 5.86 1.16 2.26 7.51
Model 2 10,5 5,44 0.97 1.95 5.70
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Figure 4. von Mises stresses in spon—
geous bone under vertical load
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Figure 5. von Mises stresses in cortical
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Table 5. von Mises stresses in spongeous bone under buccal oblique load

(30 degrees off of the long axis)

Unit : MPa

6

Model 1

2.85

Model 2

1,38

2.80

*1,2, 8, 4, 5, 6 : measuring point

—»— Nodel 1
—=— hodel 2

i
s

i

2 3

measuring poirt

Figure 6. von Mises stresses

in spon-— =

K
oflt

geous bone under buccal oblique load
(30 degrees off of the long axis)
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Figure

7. von Mises stresses at point 1
* C ! cortical bone

* S spongeous bone

*\ ! vertical load

* O : buccal oblique load(30 degrees off of the long axis)
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Figure 8. von Mises stresses at point 2
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Figure 13, von Mises stresses in cortical bone under vertical load
(a) Model 1 (b) Model 2
Figure 14, von Mises stresses in cortical bone under buccal oblique load

(30 degrees off of the long axis)

(a) Model 1 (b) Model 2
Figure 15, von Mises stresses in spongeous bone under vertical load
(a) Model 1 (b) Model 2
Figure 16, von Mises stresses in spongeous bone under buccal oblique load

(30 degrees off of the long axis)
(a) Model 1 (b) Model 2
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—Abstract-

Study on the stress distribution around two types of
implants with an internal connection
by finite element analysis

Mi—Kyung Yoo, Sung—Bin Lim, Chin—Hyung Chung, Ki—Seok Hong

Department of Periodontology, College of Dentistry, Dan—Kook University

Adequate bone quality and stress distribution to the bone are of decisive importance for implant
success, Even though the success rates of dental implants have been high, implant failures do occur,
Overloading has been identified as a primary factor behind dental implant failure,

The purpose of this study was to theoretically investigate the effect of two types of implants on
the stress distribution in poor bone quality.

Employing the finite element method, the study modeled a 4,1 mm diameter, 12,0 mm length im—
plant placed in cortical or spongeous bone, A static loading of 100N was applied at the occlusal sur—
face at 0, 30 degrees angle to the vertical axis of the implant, von Mises stresses concentrations in
the supporting bone were analyzed with finite element analysis program,

The results were as follows;

1. The stresses at the marginal bone were higher under buccal oblique load(30 degrees off of the
long axis) than under vertical load.,

2. Under buccal oblique load, the stresses were higher at the lingual marginal bone than at the
buccal marginal bone, and the differences were almost the same,

3. Under vertical and oblique load, the stress was the highest at the marginal bone and lowest at
the bone around apical portions of implant in cortical bone,

4, Under vertical load, Model 1 showed more effective stress distribution than Model 2 irrespective
of bone types. On the other hand, Model 2 showed lower stress concentration than Model 1 un—

der buccal oblique load,

Key words : stress distribution, implant, internal connection
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