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Abstract

The purpose of this study was to cvaluate the stress distribution of an upper central incisor treated
with dental post and core. Three kinds of dental post and core syslems {casl metal post and core, fiber
post with composite resin core, and stainless steel post with composite resin core) were simulaled through
a 3-dimeniional finite element analysis method. 100N of load was appliad to the teeth Irom three different
directions (center of the lingual surface of the erown at 45°, the incisal edge of the crown at 45°, and the
incisal edge of the erown at 0° to the long axis of the tooth).

The following results were obtained. In the fiber post with composite resin core, maximum prineipal
siress was more decreased than the easl metal posi and slainless steel posi, al the around the apieal dentin
area, Although maximum principal stress of each cores were almost same at the dentin arcund the alveolar

Lone area, the value of the fiber post with composite resin core was more increased then the value at the
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apical dentin area.
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These results suggested thal the fiber post with composite resin core would be the best choice for core

buildup to aveid vertical roct fracture. Tn each cores, ferrule effect is very important to avoid horizontal

root fracture.

Key words ¢ stress distribulion, cast metal post and core, fiber post with composite resin rave, stainless sieel

post with composite resin core
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Fig. 2 Endodontic restoration with prefabricated post (a) and cast post-core(h)
Tablel Mechanical properties of materials c
Mzterial Young' s modulus (Mpa) Poisson' s ratio ) b
Poroelin 69,000 0.28 i
12%Au-Ag-Pd alloy 77,000 0.33 ;
Stzinlless steel 200,000 0.33
Fiber post 45,000 0.25
Compasite Resin 16,600 0.24
Resim cement 3,200 0.38
Demtin L 18,600 031
Cartiizal Bone 13,700 0.30

] Spange= Bone 1370 0.30

Periedontal ligament 6.90 0.45
Guttba—percha 0.69 0.45

Pro4000, Epson Direct, Nagano, Japan) % B\ 7=,
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BFUMICHT B BFE - 37 - £ FOBSE, pE  2° Loading for the center of the lingual surface of the

BRI, MIRAHO 3 RV TRR L e, arown a4

lh ¢ Loading for the incisal edge of the crown at 45°
¢ ¢ Loading for the incisal edge of the erown at 0° to the
long axis of the tooth
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Fiber post

Fiber post

Cast metal post
Loading for the incisal edge of the crown at 45°

AdA

Stainless steel post

Cast metal post

Stainless steel post

Loading for the incisal edge of the crown at 0° to the long axis of the tooth

Fig. 4 Distribution of tensile stress in dentin (100N)

.

13/12/27 14:£



W F3063-075_FAMEskEindd 68

Tensile Stress (MPa)

Tensile Stress (MPa)

Tensile Stress(MPa)

33

30

25

20

a5

25

20

35

30

25

20

15

1o

RS WETAS 45 2013

Fiber post Metal
Material
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the center of the lingual surface of the crown at 45°
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Material
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HBcontact wilh the dentin and the post and core

®dentin arcwnd the alveolar bone

F 1.4

Fiber post Metal
Material

Stainless steel

the incisal edge of the crown at ©° to the long axis of the tooth

Fig. 5 Tensile stress distribulion of Lhe concenlrated area
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Fiber post Cast metal post Stainless steel post

Loading for the center of the lingual surface of the crown at 45°

Fiber post Cast metal post Stainless steel post

Loading for the incisal edge of the crown at 45°

Cast metal post

Fiber post

Stainless steel post

Loading for the incisal edge of the crown at 0° to the long axis of the tooth
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Fig. 6 Distribution ol compressive stress in dentin (100N)
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