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Explanation of figures

Fig. 20. 3-D Cantilever Bridge Model A (disto-buccal view)
Fig. 21. 3-D Cantilever Bridge Model B (disto-lingual view)
Fig. 22. Cantilever Bridge Model A (different colors for each material)
Fig. 23. Cantilever Bridge Model A (different colors for each material, 1/2 section)
Fig. 24. Model A-1. von Mises Stress

Fig. 25. Model A-1. von Mises Stress (1/2 section)

Fig. 26. Model A-2. von Mises Stress

Fig. 27. Model A-2. von Mises Stress (1/2 section)

Fig. 28. Model A-3. von Mises Stress

Fig. 29. Model A-3. von Mises Stress (1/2 section)

Fig. 30. Model A-4. von Mises Stress

Fig. 31. Model A-4. von Mises Stress (1/2 section)

Fig. 32. Model A-5. von Mises Stress

Fig. 33. Model A-5. von Mises Stress (1/2 section)

Fig. 34. Model A-6. von Mises Stress

Fig. 35. Model A-6. von Mises Stress (1/2 section)

Fig. 36. Model A-7. von Mises Stress

Fig. 37. Model A-7. von Mises Stress (1/2 section)

Fig. 38. Model A-8. von Mises Stress

Fig. 39. Model A-8. von Mises Stress (1/2 section)

Fig. 40. Model B-1. von Mises Stress

Fig. 41. Model B-1. von Mises Stress (1/2 section)

Fig. 42. Model B-2. von Mises Stress

Fig. 43. Model B-2. von Mises Stress (1/2 section)

Fig. 44. Model B-3. von Mises Stress

Fig. 45. Model B-3. von Mises Stress (1/2 section)

Fig. 46. Model B-4. von Mises Stress

Fig. 47. Model B-4. von Mises Stress (1/2 section)

Fig. 48. Model B-5. von Mises Stress

Fig. 49. Model B-5. von Mises Stress (1/2 section)

Fig. 50. Model B-6. von Mises Stress

Fig. 51. Model B-6. von Mises Stress (1/2 section)
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Model B-7. von Mises Stress

Model B-7. von Mises Stress (1/2 section)

Model B-8. von Mises Stress

Model B-8. von Mises Stress (1/2 section)

Model A-1. Displacement, X-Direction

Model A-1. Displacement, X-Direction (1/2 section)
Model A-2. Displacement, X-Direction

Model A-2. Displacement, X-Direction (1/2 section)
Model A-3. Displacement, X-Direction

Model A-3. Displacement, X-Direction (1/2 section)
Model A-4. Displacement, X-Direction

Model A-4. Displacement, X-Direction (1/2 section)
Model A-5. Displacement, X-Direction

Model A-5. Displacement, X-Direction (1/2 section)
Model A-6. Displacement, X-Direction

Model A-6. Displacement, X-Direction (1/2 section)
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— Abstract—

A STUDY ON THE STRESS DISTRIBUTION OF CANTILLEVER BRIDGE UNDER
MAXIMUM BITE FORCE AND FUNCTIONAL BITE FORCE USING THREE
DIMENSIONAL FINITE ELEMENT METHOD

Chang-Keun Park, Sun-Hyung Lee, Hun-Young Chung, Jae-Ho Jang
Department of Prosthodontics, College of Dentistry, Seoul National University

Cantilever bridge is widely used by many clinicians, but its worst mechanical character, so
called Class I lever system, makes dentists hesitate to restore the missing tooth with it. Therefore
it is important to study stress of the cantilever bridge. In this study, two models of cantilever
bridges that restores the missing mandibular second molar with two abutment teeth were
constructed. One model was a type of cantilever bridge supported by a normal alveolar bone, the
other one was supported by an alveolar bone resorbed to its 1/3 of root length. Maximum bite
force(550N) and funtional maximum bite force (300N) were vertically applied to the distal end of
the pontic, distal 1/3, and distal half of the pontic. And each force was also applied to centric
occlusal contacts as a distributed force. Total 16 loading cases were compared and analyzed with
3-dimensional finite element method. The results were as follows:

1. The stress was concentrated on the joint of the pontic and the retainer, grooves, and distal
cervical margin of the posterior retainer.

2. In case of maximum bite force (550N) at the end of the pontic, the risk of fracture at the joint of
the pontic and the retainer was high.

3. In case of distributed force in centric occlusion and functional maximum bite force(300N), the
stresses were less than the yield strength of the type VI gold for any loading cases.

4. In case of alveolar bone resorption, the occlusal force to the cantilever pontic caused more
stress on the root apex and less stress on the alveolar crest region of the distal surface of the
posterior abutment.

5. In case of alveolar bone resorption, the displacement was larger than that of normal alveolar
bone in all loading cases.

Keywords; Three dimensional finite element method, Cantilever bridge, Stress,

Displacement, Maximum bite force, Functional maximum bite force
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