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which are located at the boundary
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In addition, the displacement and stress fields in the two-domain 
half-space region should satisfy the regularity conditions 

function x im)(r, z) applicable to the matrix region (re(a, °o); 
ze(0, 00)) takes the form 

Oa/3 0 as (r2 + z
2 ) " 2 - o o ; i=f,m. 

The solution of the mixed boundary value problem defined by 
(6) to (14) yields the appropriate singular stress field at the 
boundary of the penny-shaped crack which can be used to evalu­
ate the stress intensity factor at the crack-tip. 

The Governing Equations 
For the solution of the axisymmetric problem governing the 

corrective stress state, it is convenient to employ the strain 
potential approach proposed by Love (1944). It can be shown 
that in the absence of body forces the displacement and stress 
fields can be expressed in terms of a function x M(r, z), (z = 
/ , m) which satisfies 

V 2 V W , Z) 

X > , z ) = - 2 K r s~3F2(s)[2v





r)R3(s, t) = sinh (sf)(a7a15 - al0aI2) 

- (a15/0 + «io/i){sinh(jO(2^/- 1) + st cosh (st)} (51) 

r]R4(s, t) = sinh (rf)(a7a16 - anan) 

- (a16/o + aii/i){sinh(jO(2^/- 1) + sfcosh(if)}- (52) 

Considering the integrals of Eqs. (32) to (35) containing F1(«), 
the integral expressions (36) to (39) and the representation 
(43) it can be shown that 

{2(1 - uf)fi + uf2] — J0{ua)du 
ix Jo • u 

+ sli{sa) I uh{u)e s"du + 
J ti Jh 

h(u)e s"du + ug(u)e mdu 

0 < s < oo (58) 

_ _ 2 r 
n Jo 

(3 — 2vf) sinh (su)K0(sa) 
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M ( 0 = — m ( r ) , 

and the



and subjected
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a, = s2a2(I2 - I2



The expressions for Pj(s, t) (i = 1, 2, 3, 4) occurring in the 
kernel functions Si and S2 defined by Eqs. (65) and (66) are 
given by 

C,Pi(s, t) = ~[{(anI0 + ajl^ajl, + (a87, + a13 /0) 

X (ata6 ~ chaA)}Li(s, t) - {a2I,(al2I0 + aih) 

- (a2a4 - aid5)(anI0 + flg/i)} 

X {2;/ ,„L,( j , t) - s ^ s , t)}] (A28) 

C,P2(s, t) = -[{(anIo + ayIi)a3I0 + (agIx + fl14/0) 

X (a,a 6 - a 3a 4 ) }L , (s , 0 - {a2I0(al2I0 + a 7 / , ) 

- (a2a4 - a,a5)(al4I0 + a9h)} 

Y.{2vmLl{s,t)-sL]L(s,tm (A29) 

£Pi(s, t) = [[(al2I0 + a7Ii)a6I, - (am/i + a i 5 / 0 ) 

X (a,a 6 - a3a4))Z,,(.y, ?) - {a5 / i ( f l i24 + Chh) 

+ (fl2fl4 ~ a,a5)(al5I0 +



Ay = 8U + K(tt, tj)At, (B14) 

A„X/ = By 

where N = Ni + N2
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