
Navier-Stokes equations:

Balance of energy:
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While solid mechanics equations can also be written in Eulerian framework, we often write them in Lagrangian framework:
1. Balance of mass -> nothing

Do nothing:)

2. Balance of energy: this is automatically satisfied if we have only mechanical effects & linear momentum is satisfied (Cauchy stress is 
symmetric)

3. The only non-trivial equation is balance of linear momentum

Traction and stress tensor:
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This is Newton's action-reaction formula

I told you that there is a stress tensor that maps normal vector to traction, but didn't prove it before.
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We the same approach, if we know that there is a density of 
net heat flux through a surface we can right away prove that 
there is heat flux vector such that:

We proved stress tensor exists and 

Constitutive equations

Elastic stress constitutive equation:
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Message:
If we have deformation map from one time to current time, we can form deformation 
map from any other reference time to now.

We try to choose the reference configuration 
such that it's stress free

Now that we know how to relation deformation map between difference reference times, a question is how to relate the 
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Now that we know how to relation deformation map between difference reference times, a question is how to relate the 
corresponding constitutive equations for stress tensor
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