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©ml. EFFECTIVE IN - PLANE

STIFFNESS
(A¥] = 1/nhf(Q]) dZ
(a¥] = (A*)!

{(6°) = [A¥) (&)
(e} =(a® {a°)

- ®l. FLEX STIFFNESS CONSTNESS

(D] = [(Q) z%dz

(d) = (DI™! x1L/h f(s) dZ
(M} =(D] {k}
{k} =0d] (M)

o714 k& curvature o]e},

A}. NORMALIZED FLEX CONSTANTS
(D% = 12 /h® f(Q)z?dz
[*¥=h%/12,(d¥ =(D¥™!

{ef} = (D% (e&f)
{ef} = (dM {a')
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SANDWICH PLATES

h/2
(D) = 2J1Q) 2?4z

ZC
(D% = 12 /h? (D]
(d*¥ = [(D¥"!
Eyf = 1.7d,f

UNSYMMETRIC LAMINATES
{e} = (e} + Z {k}

(N} = (A {e°}+(B) (k)

(M} = (B] {&°}+ID) {k]

(B) = [Q) Zdz= In-Plane flex
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% laminatesql A%

(B) = 0ole}

. QUADRATIC STRESS CRITERIA

Fijoioj+ Fie;=1
1/ xx’,
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Fxy = Fxy * m
-1/2< Fxy*<0
Fx =1/x-1/%', Fy=1/y-1/y’
aR?*+bR-1=0

Fxx = Fyy =1/ yy/,

Scalar Products ; a=F; ¢;0;,

b=F;ao;

Quadratic Strain Criteria

Gyj €i€j +Gigy =1

Gxx = Fxx Qxx® + 2Fxy Qxx Qxy +
Fyy Qxy?

Gx=FxQxx + FyQxy
aR?*+bR-1=0

Scalar Products : a = G,-j £; &

] ’
b =G;e; 5olth

El. Plate Berding Equations

Bending of Isotropic Plates
Y otw otw
+ 2 + = q,D
ox* ox2oy? Sy?
Large Deflections of Isotropic
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0*F 0*F 0%F
+ 2 +
ox? ox2oy? oyt
ALY oW  §?W
=E (( )? - ]
dxdy o6x* gyt
otW oW W
+ 2 +
ox?t ox%oy? oy?
h q d%F 02w
=—(_(— + +
D h dy? ox?
a iR ow J%F 0*W
- 2 )
ox? gyl oxdy  Oxdy

Bending of Orthotropic Plates

oW 04w oW
Dx +

ox*

2H
ox25y?

+ Dy =q

oyt
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