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Table I. Dimension of right mandibular first premolar(mm)

Mesio-distal
diameter of
crown

Crown length  Root length

Mesio-distal Bucco-lingual Bucco-lingual
diameter of diameter of  diameter of
cervical area crown cervical area

8.5 14.0

dimension

7.0

5.0 7.5 6.5
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Table II. Modulus of elasticity value & Poisson’ s ratio of tooth and supporting tissues

Material Modulus of elasticity value(Mpa) Poisson s ratio(v]
Crown(Gold Cr.) 77.000 0.33
Cement(ZPC) 22,000 0.35
Dentin 18,600 0.31
Periodontal Ligament 68.9 0.45
Cortical Bone 13,700 0.3
Cancellous Bone 1370 0.3

Table 111, Modulus of elasticity value & Poisson's ratio of post and core material

Young s modulus(Mpa) Poisson’ s ratio(v)
Co-Cr 206,900 0.33
Titanium 102,200 0.35
Gold 77,000 0.33
Ceramic 69,000 0.28
_ Enamel 41,000 0.3
Dentin 18.600 0.31
Amalgam 13,800 0.3
Composite 9.000 0.28
st
j{r? %E%%%\ SN e

Fig. 1. Modeling and loading condition used in
the experiment.
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Fig.'2. Reference points used in the experiment.
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Fig. 3. The stress distribution according to
post materials in the case of Co-Cr core, under
condition of vertical load.
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Fig. 4. The stress distribution according to

post materials in the case of composite core, under
condition of vertical load.
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Fig. 6. The stress distribution according to
core materials in the case of composite post, under
condition of vertical load.
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Fig. 7. The stress distribution according to
post materials in the case of Co-Cr core, under
condition of oblique load.
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Fig. 9. The stress distribution according to
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Fig. 8. The stress distribution according to
post materials in the case of composite core, under
condition of oblique load.
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Fig. 10. The stress distribution according to core
materials in the case of composite post, under con-
dition of oblique load.
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ABSTRACT

INFLUENCE OF VARIOUS PROPERTIES OF POST AND CORE ON
THE STRESS DISTRIBUTION IN ENDODONTICALLY TREATED TOOTH

Jin-Hyun Cho, D.D.S., M.8.D., Cheong-Hee Lee, D.D.S., M.S.D., Ph.D.

Department of Prosthodontics, School of Dentistry, Kyungpook National University

Statement of problem: The various kinds of properties of post and core may affect the
stress distribution to the root of endodontically treated teeth.

Purpose: To evaluate the influence of various kinds of properties of post and core to the
stress distribution to the root of endodontically treated teeth.

Material and methods: Mandibular first premolar, prepared by general shape of post
and core with gold crown, was used to two dimensional axisymmetric modeling for finite ele-
ment analysis. Then property values of 8 different kinds of post and core was substituted
for each. Finally, stress distribution shown areas around the root of post and core was analysed
after applying 50N of vertical and oblique load.

Results:

1. Stress value of oblique load was much higher than the maximum stress value of ver-

tical load.

2. Under oblique load, very concentrated stress was located on post periapical area and
variations in stress were very severe. Contrary to this, stress distribution was relatively
uniform in vertical load.

3. Post materials with higher elastic modulus showed relatively more apically focused stress,
and post materials with lower elastic modulus showed stress focused on cervical area
on the axial wall of post.

4. Stress change according to the properties of core was shown only in the cervical area
of post and below core as the higher elastic modulus, then increased in stress.

5. Post and core with medium value of elastic modulus showed relatively uniform stress
distribution.

Conclusions: Post materials with higher elastic modulus showed relatively more apically

focused stress, and post materials with lower elastic modulus showed stress focused on cer-
vical area on the axial wall of post. Stress change according to the properties of core was

shown only in the cervical area of post and below core.
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