Physical bases of dental materials
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Interaction of light with matter = color
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4. Transmission:
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5. Fluorescence
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density, p (g/cm

Comparison of dental materials
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Electric conductance: ceramics, composites, polymers < metals

Thermal conductance: ceramics, composites, polymers < metals

Melting point: polymers < composites < metals < ceramics

thermal expansion coefficient: ceramics < metals < composites < polymers

Reflectance: ceramics, composites, polymers < metals

Transmittance: metals < composites < polymers, ceramics
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In general:

polymers

liquid or solid
low density
low stiffness - elastic

Stress (MPa)

medium or weak strength
ductile

Strain

medium toughness

medium hardness - soft
viscoelastic Important:
medium specific heat © temperature
thermal insulator

medium heat shock resistance

® molecular mass

® degree of crystallinity

electric insulator

diverse optical properties

. . . 27
medium corrosion resistance

metals ceramics i
In general: In general: gm
* solid * solid H

¢ medium density

® large density
* stiff * stiff Ry
° strong (medium tensile strength)

® not ductile

® brittle (brittle fracture)

® crack sensitive”

® strong

¢ ductile (malleable)
® tough (ductile fracture)
® hard

N ¢ very hard
® low specific heat

® medium specific heat

® good heat conduction e thermal insulator

¢ good heat shock resistance e |5\ heat shock resistance
®good electric conduction ® glectric insulator
¢ diverse optical properties

® good corrosion resistance

®opaque, high reflectance

® poor corrosion resistance %
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composites (enta)

In general:

® solid
® low — medium density
® medium stiffness - elastic

Important:

® composition

° Strong ® particle size of dispersion phase
® ductile

® tough

® hard — medium hard

® viscoelastic

® medium specific heat

® thermal insulator

® medium heat shock resistance
® electric insulator

® diverse optical properties

® good corrosion resistance

— microhybrid — nanohybrid composites
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