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An alter+tivemethod of i3pdipgdhoi tion of strm in a lonf iao-tropic e W c  oylinder mni 
tabin: a @trip crack d t u ' t e 1 ' ~ ~ & 1 ~  on a diametml plan i.pewaM,hp. The problem 
is reduced to the solution of a Fredholm integral equation of second kind by making use of 
.suitable integral repmaentation of complex potentials. . . - .  , 
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Recently Srivastav & Prem ~ a r a h l  have given s method of' determining &rib&- 
tion of stress in a long isotropic elastic cylinder containing a strip crack. They point out 
khbt the problem is equikdent to that of finding the stress diatEibutioa in a circular disc 
of homogeneous ining s GrifEth crack situated on a di_rtme9r. A 
solution af fhis prdblem baed- ok ooxnp1ed vadable.-%&hique 
developed by E n w d  & Green2 is given in this paper. The complex variable technique 
used here is a direct a d  a simf$er way of polving thia type of problem. 
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The baeio equations for two dimensional isotropic elasticity ia quoted here. Ifr , d ' z e  
polar coordinates and 
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2: = reie, f = r+B, 'CI 
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iuve=2[JY(4)+ @ G ) j + 2 ~ ( * ; ) , q ' ( ; ) , I F ) ] s 2 i e  (4) - -n_ ," 
e .  > S*: - -- - .  r:, 3 

where (u?, ud) aie components of displacement and (aw , gee, @re) ire com~onents of ~trem 
Also k = 3 - 4   for-plane strain and k = (3--qu(l+y) fo;genera&zdplane stress, r) being 
Poisson's ratio. The ab6ve expreksions are easily derived from those giCTen by England & 

by using the relaitions - " .  I , .  . - -  
, . - - &'+ 000 amm + cry y - -. 

. !C 

u,. + ue = e-ie [ um + ug ] 

a, - aee + 2 iorg = c 2 i e  [ oar;.- ay y + 21 i ~ e g  "3, . - / -  I r -- li ' 
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Polar coordinates are used. Suppose there is a line crack along the real axis between 
the points 0 g r $1 nn the line 8 = 0, w the region being bounded by the circle of radius 
p > > 1. We assume that the line crack is opened by equal and opposite normal pressure 
on each side of the crack, The fobwing conditions must be satisfied on 8 = 0 : 

where j ( r )  is even and g (r) is odd function of r. We assume that f (r )  and g (r )  are sectionally 
continuous. If the circular boundary of the disc is free from traction, we have 

In order to solve $he problem posed by (5) and (6), we assume that 

where 3' (1) and G (t) are real continuwe functions pf t in the interval 0 < t < 1. 

If we examine the function on the line 8 = 0, we find that 
4 

(Z - ta)% ;= (ra - tB)* , r > t  and 6 + & O  

mi (a -1t2)f = i (28 - ra)* , I ~ l < t ,  6-*+-O 

Taking into account the above definitions of square root we see that the second 
and third boundary conditions of (5) are satisfied. The first oondition of (5) yields the 
integral equations : 
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a,, + 2 b,,) ran = - f (r),  0 r q 1 
0 n - 0 .  , 



whioh on invepthg- and simple adjustment of terw betmme 
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Q"(z )=  2 [ ~ ~ ~ ~ - 1 + ( ~ ) { ( 2 n + ~ ~ ~ ~ z - 2 ~ - ~ + ( 2 n + 3 ) ~ ~ n ~ - " - '  

u=0, 1 ' - .  
where 

Barn? f l P + 2 @ ( t ) d ;  . ) 
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The brmndsrg conditioa (6) a h  some m8Gp-a yieIds foBuPsi~"relatiaa dg the . 

determination.of coeffioienta an and bn in terms of the functions F ( t )  and (7 (1). 
( 



from these expressions we get, for n ;/ 0 
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Go ( t )  = -- - 2nt S x g ( x ) a x  ( f i  - z2)4 * ' 1  ('1 = 
0 

The normal displacement over the surface of a crack may be obtained from (1)  

Particular problems can now be examined, for example;if f ( r )  = 4 p , g ( r )  = p, so 
that the crack is opened by uniform pressure over one half ( 0  < r < 1 $ 8  = 0 )  , and zero 
pressure over remaining half ( 0 g r < 1 , 8 = n), we have 

P t 3 p t  3 ~ t  
F a ( t ) = -  ~ , $ ~ ( t ) = -  x , ~ 2 ( t )  = - 

3 p t 3  . 
' 16 - I), ( t )  = - - 32 (13) 

and 
P Go( t )  = - -- , GI(!) = O,G, ( t )  = --*t* G3( t )  = p t t 3 + 5 t 2 )  4 n  4 ?r 8 n 

If we consider fhe-ease of a crack opened by a uniform pressure p , G ( t )  = 0 and the 
P (t) terms take twice their values in (13). It is of interest in this case to derive the change 
in internal energy of the crack due to opening of crack. After simple calculation it is 
found to be equal to 
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