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L = a2 011 +a2,09 + a2,033 + 2a11 012012 + 2a11013013 + 2012013073,

o
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In physics, elasticity is the ability of a body to
resist a distorting influence or stress and to
return to its original size and shape when the
stress is removed.

o Linear elasticity

o Finite elaticity
o Cauchy elasticity (FaJFE58ME)
o Hyperelasticity or Green elasticity (FB5HME, HEPREHEME)
o Hypoelasticity (RGHME)
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e Neo-Hookean 1&EY

W=Ci(L—=3), h=XAN+X\+\, oJEFHEE

W= C (I, —3)+ Dy (J—1)?, AJE4EHEE
J=det(F) = X3, L =J"]
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Uniaxial stretch with K=2180 GPa
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—— Neo-Hookean: G = 1.480 MPa
_ . Mooney-Rivlin: C‘ =1.030 MPa, Cz =0.114 MPa

- .. Yeoh: G, = 1.202 MPa, G, = ~0.057 MPa, , = 0.004 MPa
... Gent: G =2.290 MPa, J, = 30
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A hypoelastic material can be rigorously defined as one that is
modeled using a constitutive equation satisfying the following
two criteria ( Truesdell 1963, 2004 ) :

@ The Cauchy stress o at time ¢ depends only on the order in
which the body has occupied its past configurations, but
not on the time rate at which these past configurations
were traversed. As a special case, this criterion includes a
Cauchy elastic material, for which the current stress
depends only on the current configuration rather than the
history of past configurations.

o There is a tensor-valued function G such that & = G(o, L)

is the material rate of the Cauchy stress tensor, and L = F
is the spatial velocity gradient tensor.
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Specific formulations of hypoelastic models typically employ a
so-called objective stress rate so that the G function exists only
implicitly. Hypoelastic material models frequently take the
form:

O .
T=M:é€e

e 7 is an objective rate of the Kirchhoff stress (T := Jo);

o M is the so-called elastic tangent stiffness tensor.
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