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Abstract: Stress distributions in a non-vital
abutment tooth was analyzed using with three
dimensional finite element method. Two type of
abutment model were constructed namely ferrule model
(F) and without ferrule model (NF), and simulated
metal post (MP) and fiber-post (FP) for each model. In
this analysis, the interface adhesive failure was set
if 20 MPa or more tensile stress and/or 35 MPa or more
shear—-bond stress was loaded. With loadings, adhesive
failure started at the lingual margin of the
artificial crown and limited within the margin for F,
whereas expanded around the post to its apex for NF.
In F, stress concentrated around the middle third and
the apical third of root, while in NF, von Mises
stress concentrated around the outer side of the
labial cervix and around the inner side of the
proximal cervix. Maximum principal stress concentrated
in the lingual surface of the root and in the inner
side of the proximal cervix. In the middle and apical
area of the root, the difference of stress intensities
were not clear between in F and in NF nor amony

various types of post. In the cervical area, the



stress of NF was more intensive than that of F, and
the stress of NF was more intensive in the root
restored with FP than that with MP.

Following the results above, it was suggested that
the materials of posts affected the stress
distribution, but the existing ferrule made less stress
around the cervical area to lead the less influence of
post types, which effected the fracture strength and

fracture mode in various fashion. (250/300 words)

Key words: three dimensional finite element method,
Ferrule, stress distributions, post—-and-core, fiber-

post
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Table 1 Material properties used in finite element models

Young’s Poisson’s

modulus (MPa) ratio
Dentin 1.86 X104 0.31
Composite resin 1.66 X104 0.24
Fiber post 3.5x10% 0.25
Stainless steel 1.2 X10° 0.33
Porcelain 6.9x104 0.28
Gold alloy 9.5X104 0.33
Gutta percha 6.9 X101 0.45
Periodontium 6.9 0.45
Cortical bone 1.37 X104 0.30
Sponge bone 1.37 X103 0.30




