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7. 4-2 Bending
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Equation 17.4- 5C ) governing
w

,
is uncoupled from those governing

" "

.

When bath edges are simply supported or clamped , enact solutions

can be developed without any restrictions on the

laminated scheme
.

By integrating the third Eq .
and substituting

it into the other equations we have :
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Further integrations lead to
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Example : Simply supported plate Strip
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7. 4 - 3 Buckling
The equilibrium of the plate strip under the applied in - plane

compressive load In = - Non can be obtained from Eq . (74-3) by

omitting the inertia terms and term al resultants
.

Buckling of plate strip i 7.4 - g ,

by CLPT

From the third equation we have i

D ddtf-tvnw-k.at Kz I 7-4-101

The general solution of I 7.4 - to ) is :
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F. 4-4 Vibration

For vibration in the absence of in
- plane inertia

,
thermal farces

,

and transverse load
, Eq . 17.4 - 3) is reduced to

(74-13)

where Iz = Iz -
B- I

,
.

For aperiodic motion
,

we assume

W.cn ,
t ) = Wise ) eiwt

,
is Fl ( 7.4 - 14 )
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General Solution i
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where

If the applied anial force is zero ,
the natural frequency of

vibration
,

with rotary inertia included
,

is given by
I 7.4 - 181

When rotary inertia is neglected ,
we have

we I ( 7.4 - 191

Is



Example :
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7.5 Cylindrical Bending Using FSDT

7.5
-

I Governing Equations
For finding governing equations of FSDT plate strip consider Eyes

a Governing eq .

b of FSDT

plate strip

c (7--5-1)

:



For cylindrical bending we further assume that 4g so everywhere,

and omit Eq . 17.5
.

- Id ) from further consideration
.

For the

purpose of developing analytical solutions
,

we neglect the in-plane

inertia terms and assume that there are no thermal effects .

( 7 .
5

- 2)

By omitting Uo and v. from Egs . (7.5-2) we have.



(7.5-3)

7. 5-2 Bending .

Bending cops . 17.5-4 )
17.5-3 ) =)

of FSDT plate strips

General Solution
:

17-5-5 )

(7.5-6)
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7.5--3 Buckling
For stability analysis ,

we set of -

- o
,

Nan = - NI and I
,

= Iz -

- o in

EE . I 7.5 - 3)

Buckling of FSDT (

7.5-71
plate strip

⇒ (7.5 - 8)

⇒ ( 7 - 5 - 91

b
⇒

(7.5-10)

General solution :
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7.5-4 vibration

For a periodic motion ,
we assume solution in the farm

Wain , He Win , eiwt
, mln , H - Xin , eiwt

,
is if

where w is the natural frequency of vibration
,

and win , and

Xin , are the made shapes . Substituting of  the above solution

forms into Egs . 17-5-3 ) yields :

I 7.5-131



⇒ I

7.5-141

where

(7.5-15)
General solution .

.

(

7.5-167

where

I. 5 - 171

The frequencies w can be determined from

17.5-
12 ,

where

(7.5-19)



when the rotary inertia is neglected ,
we have Psn and the

frequency is given by

( 7.5 - 20

En ample i

For a simply supported plate strip ,
the boundary conditions give

CEC ,
= Cy -

- o and ,

Sin ( Xa ) so → X ne MI
a

Substituting this X into Eq . (75-18) gives two frequencies

far each value of X. When the rotary inertia is neglected

we obtain from Ey . (7.5-20) the result



By neglecting the shear deformation ( Asg  = 43=01 we obtain

the result

which is the same as in CLPT . Thus ,
the effect of shear

deformation is to reduce the frequency of natural vibration .


