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3.4
. Restrictions on Engineering Constants

3. 4- I Isotropic Materials
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3.4-22
. orthotropic Materials

we showed that

Sig.  = Sgi  → tfl÷=0Ej
If only one normal stress is applied at a time

,
the

corresponding Strain is determined by the diagonal
elements of the compliance matrix

. thus
,

Those elements

must be positive .
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we can write some other equations which are not so

use full for remembering them
.

3. 5- Stress - Strain Relations for Plane Stress

orthotropic materials

T
y,

It only in plane - load

→ Q.

In 03--0--531=032
↳ a TT

Principal material
coordinates

( principal directions of
ortbotrnpy )



The Strain
- Stress relation for orthotropic materials

reduce to
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must Hg composite materials are used as thin shells
,

therefore Eg is negligible .

For plane Stress on isotropic materials
,

we have
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3. 6
.

Stress
- Strain Relations for a Lamina of Arbitrary

Direction
Sometimes

,
the geometrical coordinate directions of the

body do not coincide with principal material
coordinates

( For eseample wound fiber
-

reinforced Circular cylindrical
y shell )
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3. 6
.

Stress -
Strain Relations for anisotropic Laminae

As a matter of fact
,

there is no difference between Solution

for generally orthotropic laminae and those for anisotropic

laminae .

or in inverted form as



We can write :
Ei El

~
Ez = 5,26,

+52252 t 526712

Before ,
we defined that

Zero

42 = - EE
,

for 9=6 and all other stresses are

92=-4,1 =
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I
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But what can we say about 526 and 5,6



4.
gig

.  = Coefficient of mutual influence of the first kind

that characterizes stretching in the i
- direction caused

by shear stress in the ij - plane

tlisij = { for Tig.  -

- T and all other Stresses-rate

( first Lekhnitskii coefficient of mutual influence ,

( Shear - en tension coupling Coefficient )

Nij
,

Coefficient of mutual influence of

the second kind characterizing shearing in

the ij - plane caused by normal stress

in i - direction .



Zero

Nij , i
 = ¥ for Pier and all other stresses are

( Second Lekhnitskii coefficient of mutual influence)

Nij , re
- Chen tsov coefficient that characterizes the shearing

Strain in the Kl
- plane due to shearing Stress in

the ij . plane .

Mijgkl -

- Y÷ for Iijt and all other

stresses are Zero
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