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Table 1. Implant components used in this study

Components Size Material

TS II fixture ?40mm XL 11.5mm CP Ti Grade 4

Ti Abutment ¢5.0mm X H5.5mm CP Ti Grade 3
Abutment Screw © 2.0 mm X Pitch 0.4 mm Ti alloy (Ti-6Al-4Va)
Crown 8.5mm X 11.0mm X 10 mm Gold Alloy (ADA type III)

@ : diameter, L: implant length, H: abutment height, CP: commercially pure, Ti:
titanium

Fig. 1. Mesh status of three dimensional finite element model with internal con-
ical type implant system.
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Table 2. Material properties

Young s modulus  Poisson’s

Components Material (GPa) ratio
Fixture CP Ti Grade 4 105 0.34
Abutment CP Ti Grade 3 104 0.34
Screw Ti Alloy Grade 5 (Ti-6Al-4Va) 113 0.342
Gold Crown Gold Alloy (ADA type 1) 170 0.3
Bone D1 (Cortical bone) 13.7 0.3

CP: commercially pure, Ti: titanium
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Fig. 2. Contact Conditions.

Table 3. Processing of contact

Fig. 3. Loading condition for finite element model.

Contact position Region (contact/target) Process
Fixture/Abutment interface: Conical joint Morse taper of fixture/taper of abutment Frictional
Screw/Abutment interface Bottom of screw head/bottom of inner screw hole of abutment Frictional
Screw/Fixture interface Thread of Screw/inner-thread of fixture Frictional
Crown/Abutment interface Inner surface of crown/external surface of abutment Bonded
Fixture/Bone interface All lateral surface of fixture Bonded
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Table 4. Maximum value of maximum principle stress of fixture for bone

resoprtion
Bone resorption Stress value (MPa)

0mm 208.9

1 mm 508.5

2 mm 5724

3 mm 582.8
g g
q 8| |

g |
0= W 1o o, 5 {-
- . Bone Resorption 1 m

o= Mo I_‘ c.%& I;'
- Bone Resorption 3 m

Fig. 4. Maximum principle stress of fixture for bone resorption.
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Max. Principle stress (MPa)
3
o
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Fig. 5. Maximum value of maximum principle stress of fixture for bone resoprtion.
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ORIGINAL ARTICLE

Three-dimensional finite element analysis for influence of marginal bone resorption

on stress distribution in internal conical joint type implant fixture

Mi-Jung Yun', DDS, MSD, Min-Chul Yoon', DDS, MSD,
Tae-Gwan Eom?, PhD, Jung-Bo Huh', DDS, MSD, PhD, Chang-Mo Jeong'*, DDS, MSD, PhD
'Department of Prosthodontics, School of Dentistry, Pusan National University, Yangsan, Korea,

“Osstem Implant Research Center, Busan, Korea

Purpose: The change of the marginal bone around dental implants have significance not only for the functional maintenance but also for the esthetic success of the implant . The
purpose of this study was to investigate the load transfer of internal conical joint type implant according to marginal bone resorption by using the three-dimensional finite ele-
ment analysis model. Materials and methods: The internal conical joint type system was selected as an experimental model. Finite element models of bone/implant/pros-
thesis complex were constructed. A load of 300 N was applied vertically beside 3 mm of implant axis. Results: The pattern of stress distribution according to marginal bone
resorption was similar. The maximum equivalent stress of implant was increase according to marginal bone resorption and the largest maximum equivalent stress was shown
at model of 1 mm marginal bone resorption. Although marginal bone loss more than 1mm was occurred increasing of stress, the width of the stress increase was decreasing.
Conclusion: According to these results, the exposure of thin neck portion of internal conical joint type implant is most important factor in stress increasing. (J Korean Acad
Prosthodont 2012,50:99-105)

Key words: Internal conical joint type implant; Marginal bone resoprtion; Three-dimensional finite element analysis
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