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Table. 1. Experimental models Dentin 13000.0 0.30
Angle of Length of Periodontal ligament 5.0 0.45
Model guiding plane guiding plane Compact bone 14000.0 0.30
I 90° full length(5mm) Spongious bone 1500.0 0.30
I 95° full length(5mm) Mucosa 3.0 0.45
il 100° full length(5mm) Co—Cr alloy 206900.0 0.33
J 90° Occlusal 1/3 Acrylic resin 3800.0 0.35
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Fig. 2. von Mises stress of Model | .

Fig. 3. von Mises stress of Model | .



Fig. 4. von Mises stress of Model I . Fig. 5. von Mises stress of Model I .
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Fig. 8. von Mises stress of Model V. Fig. 9. von Mises stress of Model V.
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Fig. 10. von Mises stress of edentulous ridge and dis~
tal alveolar bone of first premolar
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Fig. 12. von Mises stress of buccal and lingual
alveolar bone of second premolar.
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Fig. 14. von Mises stress of buccal and lingual
root, surface of second premolar.
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Fig. 11. von Mises stress of distal and mesial alve-
olar bone of second premolar.
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Fig. 13. von Mises stress of distal and mesial root
surface of second premolar.
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Fig. 15. Displacement to X-axis, edentulous ridge and
distal alveolar bone of first premolar
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Fig. 16. Displacement to X-axis, distal and mesial
alveolar bone of second premolar.
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Fig. 17. Displacement to X-axis, buccal and lingual
alveolar bone of second premolar.

Fig. 18. Displacement to X-axis, distal and mesial
root surface of second premolar.
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Fig. 19. Displacement to X-axis, buccal and lingual Fig. 20. Displacement to Y-axis, edentulous ridge and
root surface of second premolar. distal alveolar bone of first premolar
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Fig. 21. Displacement to Y-axis, distal and mesial
alveolar bone of second premolar.
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Fig. 22. Displacement to Y-axis, buccal and lingual
alveolar bone of second premolar. .
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Fig. 23. Displacement to Y-axis, distal and mesial
root surface of second premolar.

Fig. 24. Displacement to Y-axis, buccal and lingual
root surface of second premolar.
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Fig. 25. Displacement to Z-axis, edentulous ridge and
distal alveolar bone of first premolar.

Fig. 26. Displacement to Z-axis, distal and mesial
alveolar bone of second premolar.
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Flg 27. Displacement to Z-axis, buccal and lingual
alveolar bone of second premolar.
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Fig. 28. Displacement to Z-axis, distal and mesial
root, surface of second premolar.
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Fig. 29. Displacement to Z-axis, buccal and lingual
root, surface of second premolar.
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ABSTRACT

A STUDY OF THE STRESS DISTRIBUTION OF THE ABUTMENT AND
SUPPORTING TISSUES ACCORDING TO THE SLOPES AND TYPES
OF GUIDING PLANES OF THE LAST ABUTMENT IN DISTAL
EXTENSION REMOVABLE PARTIAL DENTURE USING THREE
DIMENSIONAL FINITE ELEMENT ANALYSIS METHOD

Yang-Kyo Kim, Cheong-Hee Lee, Kwang-Hun Jo

Department of Prosthodontics, College of Dentistry, Kyungpook National Untversity

The purpose of this study was to investigate the stress distribution of the abutment and sup-
porting tissues according to the slopes and types of the guiding plane of distal extension
removable partial dentures.

The 3-dimensional finite element method was used and the finite element models were prepared
as follows.

Model I : Kratochvil type guiding plane with 90° to residual ridge

Model I : Kratochvil type guiding plane with 95° to residual ridge

Model I : Kratochvil type guiding plane with 100° to residual ridge

Model IV: Krol type guiding plane with 90° to residual ridge

Distal extension partial denture which right mandibular first and second molar were lost was
used and the second premolar was prepared as primary abutment with RPI type retainer.

Then 150N of compressive force was applied to central fossae of the first and second molars and
von Mises stress and displacement were measured.

The results were as follows :

1. Model I and Model IV showed a similar stress distribution pattern and the stress was concentrated
on the apex of the root of the abutment.

2. The stress was increased and concentrated on mesial side of the root of the abutment in Model
Ii. The stress was concentrated on buccal and mesiobuccal side of the root of the abutment in
Model TI. :

3. In Model I, the root of the abutment displaced and twisted a little in clockwise. In Model ¥,
the root, of the abutment displaced to distolingually at apical region of the root and mesiobuc-
cally at cervical region of the root.
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4, In Model I, the root of the abutment displaced to mesiolingually at apical region of the root
and more displaced and twisted in counterclockwise at cervical region of the root. In Mode! I,
the root of the abutment displaced to mesiobucally at apical region of the root and more dis-
placed and twisted in clockwise at cervical region of the root.
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