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3.2
.

Stress - Strain Relations

the generalized Hooke 's law relating stress to Strain can

be written as :
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inverse of eachother

It can be improved that they are symmetric

materials : Cij=Cji & Sij = Sji



and their components are referred to as elastic constants .

Stiffness motrin is symmetric ,
and hence in general form

it has 21 independent Constants

anisotropic
material

( without isotropy )

( 21 )



If there is one plane of material property symmetry C here
,

for eaampk ,
the plane of symmetry is Zeo ) , the Stress - strain

relations reduce
.
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monoclinic

material

C 13 independent
elastic constants )



If there are two orthogonal planes of material property symmetry

for a material
, Symmetry will exist relative to a third

mutually orthogonal plane .

orthotropic
materials

( 9 Can stats )

Note that there is no infraction between normal

stresses 6
, , 62,6 , and Shearing strains 823,8, , , 8,2
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If at every point of a material there is one plane in which the

mecanical properties are equal in all directions ,
then the

material is called transversely isotropic .
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Transversely Isotropic
material

( 5 Constants )



If there is an infinite number of planes of Ind efferent

direction in them :

Isotropic
materials

I 2 Constants )

2 indifferent plane → infinite number



one of the major objectives in studying the strain - Stress

relations is to obtain the deformation response of the loaded

↳ d) -

e.1=51,6
, -15,262+5,35515141231-5154, -151642

!

812=5169+526%+53663 -1546723+55623 , -156642

Accordingly, for an applied Uniaxial stress 4=0 ( all other

Stresses are Zero )

E
,
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- 5,26 , 5=5,35
825 5145 g 831=5155, 8,2=5,66

It means that with a stress we have many

deformation
. on the other hand

,
because S
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the deformation of the body in each direction is different .

Si , .su , Sy : res pose in the same direction

Sassy , saz. coupling between dissimilar normal Stresses

and normal Strains . ( Poisson effect )



The only Coupling that enists for an isotropic material is

en tension
-
en tension Coupling .

3.3
-

Stiffness
,
Compliance ,

and Engineering Constants for

orthotropic materials
.

Engineering constants are measured in simple tests ( Young

and shearing moduli
,
and Poisson 's ratio 's

,
and some others
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