
Composites Lesson IF flying
By substituting ( 6. I -1413,14 ) into I 6. I -

Il ) and integrating in

2- direction we have :

(6.1-15)-

where q=q+q ,
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Bu substituting these
, into (6.1-15) we have

.
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And we can rewrite it as :
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Ins For linear analysis ,

we set N and P are

Zero .

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

of Sue ,
SV

. ,
Sw

.
in N

.
to Zero separately :
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Equations of Motion far CLPT Plate

In boundary ed press ions (6.1-19) the parameters

in virtual Variation form give us primary
variables and coefficients of those variations indicate

secondary variables .



geometrical b. c .

Un , Us , Wo , Off , OTI Primary Variables essential b. c.)

Nn , Nns , Qn , Mn , Mns Secondary Variables L natural b. c.)
force b. C .

J¥sn ( G. I -22 )

natural b. c.
 i
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g Mpg - Ming = o

which by considering the coeffisinn of Sw
.

we can say :
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we note that the Egs . ( G. I -
21 ) have the total spatial differential

order of eight .
In other words

,
if the equations are expressed in

terms of the displacements ( U
. , V. ,

w
. ) , they would contain

second - order spatial derivatives of  u
.

and v. and fourth - order

spatial derivatives of Wo .
Hence

, the classical laminated plate

theory is said to be an eighth -
order theory .

So
,

we only have

eight integral constants .
This implies that there should be

only eight boundary conditions . But
, Eq 16.1-22 )

shows five essential and five natural b. c
.

giving a total of ten , boundary conditions
.

To eliminate this discrepancy , in Eq . 16 . I - is the



following integral can be changed by using integrating by
part technique . ( 6. I -25J

- if mnsdfsids-fofns-sw.ds-fnnssw.gs
the term in the square bracket is Zero since the end points of

a closed curve coincide . This term now must be added to Qu

( because it is a Coefficient of Swe ) i

Tn -

- Ant = In LG. I
- 261

which should be balan ed by the applied farce ann .

This boundary condition
, Tn = In ,

is Known

as the Kirchhoff free - edge condition .



un , Us , Wo , Primary Var . ( essential b. c.) ( f. , -27 ,

Nn , rinsing Mn secondary
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