Strain Transformations
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For the general 3-D strain case
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Principal Strains, Maximum shear

principal strains principal strain directions
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Dilatational (volumetric) strain
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Strain-Displacement Relations in Polar Coordinates

(plane strain)
In Cartesian Coordinates

\\
e = Ou, LY v
Ox
o =2
Yy ay
ou 8uy 0
Vo =2€,=—"+% '
oy Ox
0 X
u (r+u,)do
_Ou, Ou,
" 0s, oOr
ou,
e,y =—=+|(e
00 as, ( 99)u
_Louy U (r+u,)d0-rd0
r 88 r (ege)u = = I

rd@ r



Ou, Ou
- + 2 + (7/7’9)
a Sg 6 5 constant u,

r

7/}’67:

_10u, ou, u,

+ —
rol or r
Summary
ou,
el"l" —
or
~10u, u,

eee_r og r

_1ou, N ou, u,

rod or r

7r6?



Strain Compatibility Equations
(plane strain)

three strains two displacements
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The compatibility equation(s) guarantee that for a singly connected
body (one with no holes) one can integrate the strains to obtain the

displacements
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Compatibility equations for 3-D state of strain

six strains three displacements
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