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From (6.2-8) by using integrate by parts to revile the virtual

generalized displacements( SU
. , 81,8W . , Spn , Sexy ) we obtain

.

-

(6.2-15)

where
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The Euler-Lagrange equations are obtained by setting the coefficients

of Su
. ,

SV
. , Sw . ,

and Sola and 84g in Do to Zero separately :
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Equations of motion

for FS DT Plates



primary variables : Un , Us ,
Wo , n ,

(6.2-18)

secondary Variables : Nn , Nns , An , Mn , Mns

The natural b. C
. are :

Nn - N^n=o
,

Nns - Tns
.

= 's Rn - In = '

I 6.2
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Mn - M^h=o
, Mns - Mins -

- o

where

Qn -

- Qnhntoynytpcw . )



6.2-3 Laminate Constitutive Equations
" had
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By integrating : (6.2-20)
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- ED tag 16.2-22,

In FSDT The A. Band D stiff hes matrices don't

change from CLPT ones .
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Constitutive Egs .
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G. 2-4 Equations of Motion in Terms of Displacements
The equations of nation ( G . 2 - 17 ) Can be en pressed in terms of

displacements I Un
,

V. No , , ) by substituting for the force

and moment resultants from Egs .  
. (6.2-23)
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Example ; cylindrical bending in FSDT I ¥ .
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Egs . are as the same as the (6-2-36)

II. C

A and D are completelyfull .

# -

( in general ,(6.2-37)
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chapter VI one
. Dimensional Analysis of Laminated composite

plates

7. I - Introduction

Beam The with of a plate is small compared Plane Stress
to the length of the plate and qcn ) .\ cylindrical bending Plate is very long along they and Plane strain

finite along the se and 9rem) . CFy -

- a)

Beam

cylindrical
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numerical solution satisfie a a a

approximately

I Analytical ,
FEM , Finite Difference

, Boundary Elemey
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infinite series I urate Eai Simian ) )
is I

Ulnli ⇐ ai Simian , enact - Analytical Solution
( approximate ,



7. 2- Analysis of Laminated Beam Using CRPF

7- 2 - l Governing Equation
consider only the bending of the beam ( LN} -

-

a) . Therefor

Constitutive Eg . is :

⇐ie . a .
" ⇒

Of course for bending of a beam we have  i

My = May -

- a

⇒ i÷÷÷÷ti¥¥¥¥¥÷÷n÷,"i:i .



If the beam is long enough we can neglect the effect of

Poisson 's ration and shearing deformation
. Thus

w
.

-
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.

In , t ) ( 7.2 - 3)
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17.2- 4 )

OF
= - ¥ Man

constitutive Eq .

of CLPT Beam .


