ey Revew

Internal Traction Vector T(n) Tu Tin)
Quantifies force per unit area at a point on internal plane e, »
Traction depends on direction of normal to surface t)_ Tem)
Satisfies: T(—m)=-T(n) 2 ;

T(n) =T(e; )y + T(es)ny + T(e3)m

Cauchy (“True”) Stress Tensor

Definition (components): o =T (e;)

a,., ['n

Then: ?}-(n):n,-o'lj T=n-o

Warning: Some texts use transpose of this definition T=06-n

Cauchy stress (force per unit deformed area) is symmetric ¢;; = o ;; , SO both are the same, but

some other stresses eg nominal stress (force per unit undeformed area) are not, so be careful.

Principal Stresses

We can find a basis that makes o components a diagonal matrix

op 0 0

(01.07.03) (eigenvalues “principal stresses”)
[J{m)]z 0 oo 0

_page 1 0 0 oy {m;.m,.m3} (eigenvectors)
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Example: The figure shows a column with mass density 2

The top and side faces have no external traction

acting on them

Show that the stress state o) =-pg(H - )

satisfies static equilibrium and boundary conditions

Boga Q‘Q_Jgd Waf:‘ﬁ/;u n q

Top Y= = 0 =0 =S nag-=0 v

Sides . (I o 01 |9 o o o -
O Jm O = 0
Lo oo\ lol
Also (0o 13T .71 = (6] -
- o\ o\
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B Example: Does stress field cr{-_,-=_3?";’” R=./yy: Satisfy equilibrium with no body forces?
0}166}2 d d—L] — O ?
—_——
dye
\ . P ~N P .
Recall DR Y IR = 3v Gyys-y
oYy Y. R
AR 3 Uy
*a TF (* S - Jﬁ/f aﬂéigfx
Hence 00y - -21Rr ke JvJ) t JR Y + Y Oy
PN an (RS RS 22 RS
uh
_ 2. Je YrY; ?lif
(- R R~ !
\
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