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Intensity of Singular Stress Field due to Wedge-Shaped Defect in
Human Tooth after Restored with Composite Resins
(Influence of the Stiffness of the Composite Resin)
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Wedge-shaped defects are frequently observed on the cervical region of the human tooth.
Previously, most studies explained that such defects are caused by improper toothbrushing. How-
ever, recent clinical observation suggested that the repeated stress originated from occlusal force
may induce the formation of wedge-shaped defects. In this study, therefore, two-dimensional human
tooth model after the wedge-shaped defect is restored with composite resin is analyzed by using the
finite element method. To obtain the intensity of the singular stress accurately, a method of analysis
is discussed for calculating generalized stress intensity factors, which control the singular stress
around the tip of the defect. Finally, the relationships between the stress intensity and occlusion are
discussed. It is found that large occlusal forces perpendicular to the tooth axis are harmful to the
resin that is bonded to dentin.
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Fig. 6 Two—dimensional model of human tooth

Table 5 Mechanical properties for human teeth

Elastic Poisson's Tensile Compression
Material | Modulus ) strength strength
(MPa )| ratio (MPG) (MPa)
Pulp 1 0.49 - -
Dentin | 1200 0.30 36~51 | 213~380
Enamel | 4700 0.30 104 ~45.6 | 176 ~608

Table 6 Singular index for different E/E,

E,

E, :Young modulus of composite resin,
w :Young modulus of dentin

B IE 300 500 | 1000 | 2000 | 2500
T75M 1 1200 | 1200 | 1200 | 1200 | 1200

A 0.8239(0.9005/0.9834]0.9114]0.8767
A 10.77760.9087(0.9816{1.0000 11.0000
Ay 10.9144(0.9594(0.9980|0.98490.9703
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Table 7 Conclusions for the edge A
(1)The safest load for the edge A

E, / E, | load
300/1200] - Py;
500/1200 Py
1000/1200 [ Py,
2000/1200| P,

N
7
2500/1200{ P, / %

(2) The most dangerous load for the edge A

P
E, /EM load .
300/1200
500/1200 7

1000/1200 P3

2000/1200
2500/1200 / %

Table 8 Conclusions for the corner B

(1)The safest load for the corner B
p,F

n

EI/EM load

300/1200{ Po
500/1200| P,
1000/1200 Py,

2000/1200| Py,
2500/1200 P,

E, [E,| load
300/1200
500/1200
1000/1200| P,
2000/1200
2500/1200

RO BIEH ARSI AORRIG /5 2 FEMFTIC L 0
ROOGNDZ ERFERLE.

(2) 4B (M1 28 OFRTHNEORS 2 ERIC
R D, ZAOERNEHOBEB OB &7
o, E,1E, <t TIIAHO SR FOISMaER L
o0, B, E, > 1 CrIAHRROEHOEHHIE
B L ZOERE, /E,, <t TIHKEDEORTER
0D L2 % PAN T L. E7s, B,/ By > 1 TiHE
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