
Composites Lesson 16 flame .

The nonlinear Strains are given by :
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If the components of the displacement gradients are the order Ei

En , sofa , If =D let la. 3 ,

then the small strain assumption implies that terms of the order
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are negligible in the strains . Terms of order EZ are
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If the rotations fund and §yI of transverse

normals are moderate L say to -155 ,
then the



following terms are small but not negligible compared to Ei
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Thus for small Strains and moderate rotations cases the

Strain - displacement relations take the form :
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Substituting ( Gn I
- It into ( G. I -51 we have :

( G .
I

- 6)

Try z

Thet

The strains in Egs . (6.1-6) are called the

Van Karman strains and the associated plate

theory is termed theVon Karman plat theory.
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6. I -2 Lamina Constitutive Relations
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is piezoelectric moduli

,
and I E } is electric field .
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3- Equations of Motion

In dynamic problems :
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SV : virtual strain energy ( Volume integral of

Siri virtual work done by applied forces

8K :  virtual kinetic energy
Relation If. I -Ill is the dynamic version of the

principle of virtual work .



SO virtual strain energy
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SV virtual work done by applied forces
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where qb is the distributed force at the bottom ( Zs ¥ ) of the

laminate
, are is the distributed force at the top I E- - ha ) of

the laminate
,

( In
, tns

, Enz ) are the specified stress

components on the portion Pg of the boundary .



8k virtual kinetic energy

k=§lqkiiIvkw9d → Sks µ iisutvsutwsnd}

steel.fi?ie.Cui..zoowizlcsu:-zooaIs+ci..egyiscsvi-zffyIsi-
is sis ]dzdady

G.I -14 )


