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There exists a 2nd order tensor that delivers traction for any given direction n: R7
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1. Since we define stress components for a given coordinate (definition is based on 1 coordinate system) we need to show that this 2 array matrix is in fact a second
order tensor
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We need to verify this:

In fact stress is a tensor and follows tensor transformation rules. The geometric representation of (*) is the Mohr circle.

To prove that it's a tensor we are going to use
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Once we answer this question, it can be used in the proof that stress is a tensor.
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Figure 3.5: Tetrahedron of altitude h located at z € B,
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Axiom 5 (Principle of Balance of Angular Momentum) ¥ P CB and S
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where X 1s the position vector t»f an ul"ulmr'y fx.rul point :)ft, That is, the '\\’VM \"f\C,WQ%\LW\
total moment of the forces acting on any part of a body about an arbitrary &
50N N

fired point at any time t is balanced by the instantaneous time rate of change
of the part’s angular momentum about the same point. w@( \/\ \A
= e\a
<

Exercise 84 Assume that the forces acting on a body and its velocity sat- ><
isfy the Principle of Balance of Linear Momentum. Show that under this o ’ﬁfl,o
assumption, if the angular momentum about any one fired point is balanced,

then it is balanced about all fl’.lul points in & (not necessarily in the body). )
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Definition 108 A body B is (Cauchy) elastic if 3 a function

G : Lin V*x g‘—» Sym A—)
- - & (7

3 the referential Cauchy stress field corresponding to the motion {f(-,t)} s
given by

- 0 "
T(x.t) = G(F(x.1),X), (x.t) €B x[to, ). A A
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3 the referential Cauchy stress field corresponding to the motion {f(-,t)} is

T(x.t) = G(F(x,1),X), (X,t) €B x[to, ). (% A

and the corre ~1mm/u:_// ﬁl"l/llll Cauchy stress jic Id has the smoothness property

T(y.t) :=T(f (y.t),t) € C'(B,).

The function G is called the elastic response function, and the above equation
s called the elastic constitutive equation.
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