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ABSTRACT
In this paper we discussed about the boundary conditions at outer edges and

at crack-axis. The displacement in-plane and out of plane are obtained in
terms of two constants , one for in-plane & one for transverse direction, in
previous article we obtained the components of displacement and then in-
plane stresses and out of plane bending moments and twisting couple in the

presence of Griffith-Crack(s).

KEYWORDS :crack axis , composite plate ,Griffith-Crack, Strain , stress ,

laminated plate , plane band .
1 .INTRODUCTION

We divide the problem into two aspect :

[A] Buckling due to transverse load
[B] The opening of crack at due to extensional stress at of equal
intensity.

In this chapter we shall consider the [A] part only. We are considering a thin
rectangular plate of length 2a and breadth. There is a crack opened atwe
considered the rectangular plate orthotropic as in elastic property in middle
plane and orthotropic in bending, also. It is called a special orthotropy. The
plate is a composite plate with four laminated plies and having the property in

which coupling stiffness coefficients are all zero.
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There is symmetry about the line Therefore, the shear stress and twisting

moment must be zero.

2. BOUNDARY CONDITIONS
(BUCKLING)

The following boundary conditions, see figure(l) , will given the in plane

problem. . ,
3 1
E,
Fig (1)
(2.1) u’(+a,y) = 0,
(2.2) wta, y) = 0,
N,,(#a,y) =0,
(2.3)
M,,(*a,y) = 0,
(2.4)

Now, using some equations in previous paper then we see that these equation
are identically satisfied.

Now the boundary conditions at y=6 , are given as.
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(2.5) N, (x,8) =0, N,(x,38) = Qx)
My(X, 5) =0, M,, + 2Mxy,x =0 (2.6)

Where Qx is applied strength aty=+6 ,

we get,

t; [A, sinh(a,v,8) + B, cosh(a,y;3)] +

ty [C, sinh(a,v,8) + D, cosh(a,y,8)] = O
(2.7)

> a, cosa,x <t10 | A, cosh(a,y,8) + B, sinh(a.,y,8)] +

t9 [C, cosh(a,y,9) + D, sinh(a,1,0)]) = Q(x,)

(2.8)
Qlx,) = iJ‘a()(x)cosoc x dx
(2.8) (a) nl = o, 0 n
o} | & (E, cosh(a,y50) + F, sinh(a,v55))
+t] (G, cosh(a,,3) + H, sinh(a,7,9)) |
o 2
+Z Bm qsc(arn Bm)cos(mn) -0
(2.9) ) 7,74
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o [ystf (E, sinh(o,y;8) + F, cosh(a,v58)) +

1483 (G, sinh(a,y,0) + H, sinha,y,3)) ] = 0
[tf (E, sinh(o,y58) + F, cosh(a,y33))

+t5 (G, sinh(o,y,3) + H, Cosh(ocny46)>] =0

Simplifying

E, {15ty + 2t ) sinh (0,758) + F, (v5t + 2t )
cosh(a,v38) + G, <y4t§ + 2t§> sinh (o,,8y,4 )

+H, <y4t§ + 2t§> cosh (a,747) = 0 2.10

0 &2 3,

Where, S, 1?71?22 ™ gre defined by in different equation of previous article

respectively .

3 . BOUNDARY CONDITIONS AT X-AXIS

The boundary conditions at y = 0
Ny,(x0)=0, 0<x<a
(3.1)

M, (x0)=0,0<x<a 3.2)
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we get,

A66i o, sino,x [tlan + téDn] =0

n=1

—i o’ cos(ocnx)[thn + tSHn] =0

n=1
Then
tB, +tD =0
1-n 2™n (3_3)
3 3 _
tF, +t;H, =0 (3.4)

Thus, out of eight constant An,Bn,Cn,DnEnFn,Gn,Hn.  we can express three out
of four in terms of remaining fourth one. Thus we are going to find An,Bn,Cain
terms of D, and En Fn Gn interms of Hp.

From above , we get

Bn - _tSDrH Fn - _pSHn7

(3.5)

1,1 3 743
ts =t /t,Ps =1, /4 (3.6)

Conclusion

Present analysis can be extended to most general type of composite
laminated plates (coupling or without coupling).So we evaluated
analytically, the boundary condition of the composite laminated

plate
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