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The Effect of Restorative Material Stiffness on a Saucer-Shaped NCCL
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Fig. 1 A finite element tooth model: (a) Enamel, (b) Restoration,
(c) Dentin, (d) Pulp, (e) PDL, and (f) Bone

Table 1 Mechanical elastic properties of the materials

Materials Elastic modulus (MPa) Poisson ratio
Enamel 69,000 0.3
Dentin 16,700 0.3
PDL 12 0.45
Bone 14,700 0.3
Tetric Flow 5,300 0.28
GIC 10,800 0.3
Z100 15,200 0.28
Amalgam 50,000 0.24
Gold Alloy 89,500 0.33
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Fig. 2 Scheme of loading condition
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Table 2 Mechanical properties of teeth (MPa) ©

Tensile strength of enamel 10-24

Tensile strength of dentin 32-103

Table 3 Summation of stresses in three regions of five models

Restorative . Objective function (GPa)
] Region
material S, S, Sum
Occlusal 1.192 0.598 1.790
Tetric Flow Apex 1.234 0.797 2.031
Cervical 1.617 1.165 2.782
Sub total 6.603
Occlusal 1.440 0.772 2212
GIC Apex 0.837 0.703 1.540
Cervical 2.202 1.599 3.801
Sub total 7.553
Occlusal 1.561 0.845 2.406
Z100 Apex 0.989 0.662 1.651
Cervical 2.541 1.853 4.394
Sub total 8.451
Occlusal 2.397 1.312 3.709
Amalgam Apex 0.773 0.578 1.351
Cervical 4,140 3.041 7.181
Sub total 12.241
Occlusal 3.140 1.747 4.887
Gold Alloy Apex 0.708 0.565 1.273
Cervical 4.934 4.409 9.343
Sub total 15.503

Table 4 Number of critical nodes in five models

Restorative . Critical ~ Semi-critical
- Region

material nodes nodes
Occlusal 6 37

Tetric Flow Apex 0 3
Cervical 0 3

Occlusal 3 64

GIC Apex 0 2
Cervical 0 3

Occlusal 3 72

Z100 Apex 0 3
Cervical 0 28

Occlusal 48 164

Amalgam Apex 0 2
Cervical 0 124

Occlusal 53 185

Gold Alloy Apex 0 3
Cervical 0 138
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