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The effect of Big & B2b
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4.4 . Special Case of Laminate Stiffness es

A- Single - Layered Configurations
we can prove that for symmetric layered lamiates

( of course for single layered too ) Bijis Zero .
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- Single Isotropic Layer
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A. 2 - Single Speciale orthotropic Layer (8--5,98)



A. 3 - Single Generally orthotropic Layer (8--2)



An 4- Single Anisotropic Layer



B . Symmetric Laminates

Laminates that are symmetric in both geometry and

material properties about the middlesurfaceicalledsymmetricnates . p 45
'

O

2
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3 450

symmetric laminates are commonly Used unless special

circumstances require an uh symmetric
laminate

.



B. I - Symmetric Laminateswithmultiple IsentropicLayers

Alf = A 26=0

DIG = 1326--0

Layers

B. 2
- symmetric Laminates with multiple spatially orthotropic

-

symmetric Cross - ply Laminated I A -5,951

Alf = Az 6 =  a

DIG = Dzg =  e



Layers
B. 3

- Symmetric Laminates with multiple Generally orthotropic

symmetric Angle - ply Laminates ( 8
-

- ther - x )

AIG '
A

26 , DIG , Dzf are small

compared with the other Aijd Dig
.



C. Antisymmetric Laminates

Anti symmetry of a laminate requires
t

- Symmetry about the middle surface of geometry
2. Same kind of a reversal or mirror image

of the

material properties ( [ I ]k ]
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C. I - Antisymmetric Cross -ply Laminates ( 0,98 )



C. 2- Antisymmetric Angle - Ply Laminates



4.5 -
Some Notation

[0/90/45] regular laminate I equal - thickness layers)

[07/952+1457] irregular laminate

[ 8 @ t 195 @ 2448 @ 3T ]

[00/98/45]=[0795/45/45795/0]
[5/0/5/95195] = [53/982]
[5195/4575/95/45]=[5/95/45] ,

649407 =L 01955,

Quasi - Isotropic Laminates = equal en tensional

stiffness es in all in - plane directions of the laminar

All -- Azz g
A 12=0An ,

A , 6=1-26--0



example i [-65/0/65] or [8/-450/45795]


