
It‘s the Mechanics, Stupid!

-The Joy of Material Modelling-

*modified from Bill Clinton‘s presidential campaign 1992
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Elasticity



Hooke Model



Hooke Model



Hooke Model

zig-zag strain & stress histories

no phase shift



Hooke Model

sine strain & stress histories

no phase shift



Hooke Model

ramp strain & stress histories

no creep
no relaxation

solid-like



Visco-Elasticity



Newton Model



Newton Model



Newton Model

sine strain history

phase shift
fluid-like



Newton Model

sine stress history

phase shift
fluid-like



Kelvin Model



Kelvin Model



Kelvin Model

sine strain history

medium                                   slow

solid-like
hysteresis
viscosity

slow elastic



Kelvin Model

ramp stress history

solid-like
creep



Maxwell Model



Maxwell Model



Maxwell Model

sine stress history

medium                                   fast

fluid-like
hysteresis
viscosity

fast elastic



Maxwell Model

ramp strain history

fluid-like
relaxation



Plasticity



Saint Venant Model



Saint Venant Model



Saint Venant Model

ramp strain history

yield stress
rigid solid

irreversibility
no viscosity



Saint Venant Model

sine strain history

yield stress
irreversibility
internal var.
no viscosity



Prandtl Model



Prandtl Model



Prandtl Model

zig-zag strain history

yield stress
irreversibility
no viscosity



Prandtl Model

ramp strain history

yield stress
irreversibility
no viscosity



Visco-Plasticity



Bingham Model



Bingham Model



Bingham Model

sine stress history

rigid fluid
phase shift
viscosity



Bingham Model

ramp strain history

overstress
irreversibility

viscosity



Perzyna Model



Perzyna Model



Perzyna Model

zig-zag strain history

overstress
irreversibility

viscosity



Perzyna Model

ramp strain history

overstress
irreversibility

viscosity



Everything You Always Wanted to
Know about Modelling:

…but were Afraid to Ask*m
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