
Last time we derived constitutive equation for hyperelastic materials

Linearizing constitutive equation:
For infinitesimal theory
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Derivation of linear elasticity

Most often (but by no means a general statement), S = 0 at C = Identity

We will expand G(C ) around C = I:
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Is this objective?

S = CE is not objective but the error in violating it is very small 
( o(epsilon))

We can use any of the stress tensors S, P, T and the same relation 
holds.

How many terms do we have in 4th order elasticity tensor

   Continuum Page 4    



Symmetries of the 4th order elasticity tensor:

Always true

81 independent terms -> only 36 independent terms

Can be proven only for HYPERELASTIC materials
36 independent components of C -> 
21 independent components for hyperelastic material

Proofs:

Balance of angular momentum

2nd minor symmetry:
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Bottom line this is because of symmetry of C where Ckl = Clk and need 
to treat only one as independent parameter

This is similar to argument from last time:

This is explained in more detail:

Major symmetry (can only be proven for hyperelastic material)

For hyperelastic material we had:
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For hyperelastic material we also have the major symmetry in C
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