Physical basis of dental material science
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Mechanical properties 3.

Viscoelasticity:

materials that exhibit both viscous and elastic characteristics when undergoing
deformation.
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Viscosity (n):
measure of the resistance of a fluid which is being deformed by either shear
stress or tensile stress.
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aterial air water |blood (37°)] glycerine Anomalous (or non-newtonian) fluids:
e.g. at 20 °C: The viscosity depends on the velocity gradient.
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Pseudoplastic: Dilatant:
Viscosity decreases with the rate of shear. Viscosity increases with the rate of shear.

Normal (or newtonian) fluid:

The viscosity depends only on the temperature (independent from e.g. velocity gradient

or speed of flow). Fy 7 = |/ 77 l_/
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Viscoelasticity:

Changing deformation in the case of contant force
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PP Creep Curve

Polipropilene (PP)
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FIGURE 4. Criginal data of stress vs. time obtained by
relaxation tests with films of MPRT.
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type of loads:

Fatigue:

structural damage that occurs when a
material is subjected to cyclic loading.

symmetriC

Com

(The nominal maximum stress values are less than the
ultimate tensile stress limit)

Compress.

(fracture structure in rotating steel)

rapid failure

(fatigue striation in Al)
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5. CURVE FOR BRITTIE ALUMINUR BITH A UTS OF 320 MPA PET: Polyethylene terephthalate PP: Polyethylene terephthalate
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Abrasion (Ioss of tooth structure by mechanical forces)

Hardness!

(e.g. hardness of
enamel)
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