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TABLE 2-1 Range of Linear Thermal

Coefficient of Expansion of Dental Materials
in the Temperature Range of 20° to 50°C

Material Coefficient (x10%/°C)
Human teeth 8-15
Ceramics 8-14

Glass ionomer base 10-11

Gold alloys 12-15

Dental amalgam 22-28
Composites 25-68

Unfilled acrylics and sealants 70-100

Inlay wax 300-1000
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TABLE 2-2 Thermal Conductivity of Dental

Materials
Thermal conductivity

Material {cal/sec/cm?[°C/cm])
Unfilled acrylics 0.0005
Zinc oxide—eugenol cement 0.0011

1 Human dentin 0.0015
Human enamel 0.0022
Composites 0.0025
Ceramic 0.0025
Zinc phosphate cement 0.0028
Dental amalgam 0.055
Gold alloys 0.710
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FIG 2-1 Diagrammatic sketch of opposing teeth with a gold
crown and a temporary aluminum alloy crown indicating how
galvanism can occur.
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FIG 2-2 Good wetting of a solid by a liquid with a low contact
angle (left); poor wetting by a liquid on a solid forming a high
contact angle (right).
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FIG 2-3 Cross-sectional model of a tooth under distributed
force (A) and concentrated force (B).
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TABLE 2-3 Relationship of Force, Area,
and Stress

Force (N) Area (mm?) Stress (MPa)
111 645 0.1724
111 64.5 1.724

111 6.45 17.24

111 0.645 172.4

111 0.0645 1724.0
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Deformation of Dental Materials

oot

& %
Elongation -@Q 8 &5{13%' 9%9 Bending
- x
3 % N\ -,
75 2=
Shrinkage .
- K- e
Shear M)
S
Solid
———

FIG 2-4 Schematic representation of tensile, compressive,
shear, twisting, and bending forces and their corresponding
deformations.
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