
The stress tensor

Assume we have a continuum media (gas, fluid, elastic body) in
R3 = {(x1, x2, x3)}. Take any material volume V of this media.The
boundary ∂V of this volume is influenced by a force F = F iei. This
is not a mass force this is a force that acts on the volume from the
contact with outside media.

Since the volume V is arbitrary it is reasonable to express the force
in terms of density:

F n =

∫
∂V

∑
i<j

ωn
ij(x)dxi ∧ dxj, ωn

ij = −ωn
ji. (1)

The tensor ω has 9 independent components. I believe that these com-
ponents correspond to the components of the stress tensor σij.

By definition (formula (1) the tensor ω is defined up to addition of
a tensor

ω̃n =
∑
i<j

ω̃n
ij(x)dxi ∧ dxj, dω̃n = 0.

On the other hand all the equations of motion I know contain the tensor
σij only as ∇σij.
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