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From last time:
Definition 112 (Noll, 1958) Given an elastic body and a reference config-

0
uration that corresponds to the region B, the material symmetry group at the
material point identified by x in the reference configuration is the set

Msg = {H € Unim V*: G(FH,x) = G(F,x) V F € Lin V*}.

Again, it should be emphasized that the material symmetry group is char-
acterized by tensors H that correspond to the gradients at x of deformations

not the deformations themselves. This is because the mass density and the
elastic response function in the second reference configuration depend only
on the gradient of the connecting deformation. Also, note that H € Msg_ is
not a tensor field, but rather the value of a tensor field at x.

The following theorem presents a property of all orthogonal elements of
Msg, that derives from the Principle of Material Frame-Indifference.

Theorem 174 Let Q € Orth V*. Then Q € Msg, iff

G(QFQ',x) = QG(F,x)Q" V F € Lin V*.

If Qs a rotation, for it to belong to symmetry group of constitutive
equation G, we must have
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| will comment on how this can be simplified for linear elasticity (relevant to HW9)
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9
Cot = Ty

For an isotropic elastic material, we only have 2 independent
parameters

T,
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https://en.wikipedia.org/wiki/Lam%C3%A9 parameters
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2D formulae Kop = Eyp = Mp = Gap = wp =
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Notes

R =+/E* +9A° + 2EX

= i\;EE +90M* —10EM

There are two valid solutions.
The plus sign leads to v > 0.

The minus sign leads to » < 0.

Cannot be usedwhen v =04 A =0

Notes


https://en.wikipedia.org/wiki/Lam%C3%A9_parameters

