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Table 1. Young s modulus of elasticity and Poisson s

ratio
. Young' s Poisson’ s
Material modulus(E)  Ratio(»)
Type IV Gold alloy 99300.0 0.30
Dentin 130000 030
Pulp 21 045
Periodontal ligament 50 045
Compact bone 140000 0.30
Spongious bone 1500.0 030
Muocosa 30 045
Resin teeth 26900 035
Acrylic resin 3800.0 035
Co~Cr alloy 206900.0 033
(unit : MPa)



Table 2. Model Define

Model Attachment Lingual bracing
1 intra -
2 intra
-3 extra ~
4 extra +
Extra: Extracoronal rigid attachment
— ! No lingual bracing

Intra: Intracoronal rigid attachment
+: With lingual bracing
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Fig. 1. The measuring points on the model

Table 3. Total Number of Element & Node

Model Element Node
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Table 4. Von Mises Stresses on the measuring points. (unit: MPa)

points
1 2 3 4 5 6 7 8 9 10 11 12
model
1 00787 03577 06720 21029 03719 13845 04317 10273 02720 04691 01557 08038
2 00640 03289 06142 19461 03497 13380 04015 09823 02259 05340 01826 07664
3 01203 04983 - 06412 15522 02763 11454 03542 08107 02316 03491 01082 07070
4 00871 04063 05600 14581 02699 11489 03288 08007 01733 04820 01620 06853
Table 5. Vertical displacement on the measuring points. (unit: mm)
s -
P 2 3 4 5 6 7 8 9 1 1 1
model
1 -00004 -00015 -00027 -00041 -00027 -00016 -00027 -00030 -00016 -00010 -00012 -0.0006
2 -00003 -00014 -00027 -0003% -00026 -00016 -00026 -0.0030 -00017 -00011 -00013 -0.0009
3 -00007 -00019 -00027 -00035 -00023 -00014 -00022 -00024 -00012 -00008 -00009 -0.0004
4 -00005 -00018 -00027 -00034 -00023 -00014 -00023 -00025 -00015 -00010 -00012 -00009
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Fig. 2. Von Mises stresses on the measuring points
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ABSTRACT

A THREE DIMENSIONAL FINITE ELEMENT STRESS ANALYSIS
ON THE FORCE DISTRIBUTION BY DISTAL EXTENSION PARTIAL
DENTURES EMPLOYING ATTACHMENTS

Sang-Wan Shin*, Won-Jun Ahn, Yeon-Jin Jung,
Young-Soo Lee, Kwang-Sup Shim, Kwang-Hee Yoo

Department of Dentistry, Korea University Guro Hospital *
and College of Medicine Hanyang University

Although attachments have been utilized for a retainer of removable prostheses during sev-
eral decades, there is little information on the force distribution by the attachments.

This study was undertaken to evaluate the stress patterns developed by partial dentures
employing rigid attachments on the supporting structures.

Four types of the mandibular removable partial dentures were designed depending upon
the position of the rigid attachment and the existency of lingual bracing.

Under 100N of vertical and 25N of lateral loads on the lst and 2nd lower molar of par-
tial denture, stress distribution patterns and displacement were analysed with three di-
mensional finite element method by ANSYS version 5.3.

1. The highest stresses were concentrated on the distal alveolar crest of posterior abutment
and the second stresses on the apical region of posterior abutment in the models,

2. The greatest displacement were shown on the distal alveolar crest of posterior abutment
and the second displacement on the distal alveolar crest of anterior abutment in the mod-
els,

3. There was little difference between the models with intraoral attachment and those with
extracoronal attachment.

4. There was little difference between the models with and without the lingual bracing.

Key word : Attachment, Distal extension, Finite element, Partial denture, Stress analysis.
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