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Analytical solution of the antiplane deformation problem of the two bonded wedges with equal apex
angles containing an interfacial crack, in Shahani and Adibnazari (2000), leads to (Eq. (52) in that refer-
ence)
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and K (k,n/2) and [](k,n,n/2) are the complete elliptic integrals of the first and third kinds, respectively
(Spiegel, 1968) and are given by the relations
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Here, it is desired to examine the behaviour of f(r) as the crack tip » = a approaches the wedge apex
(a — 0). Tt is seen that the stress singularity approaches unity as a — 0 in Eq. (1), but it will be shown that it
never exceeds unity. For this purpose, let us examine the behaviour of K and [] as @ — 0 (i.e., ¥* — 1 and
n— ny=—(b"/(b" + "))).
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Adding and subtracting a term nsin’0 to and from the numerator of Eq. (4), gives:
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or after simplification:
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The above integral may be computed using the change of variable u = sinf, as
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It may be shown that the expression in Eq. (9) and thus, the second term of Eq. (7) is a finite real number:
Vrgtan~!(y/ng) = ip tan~!(if) = ifitanh ' = —ftanh ' B (11)
Substituting from Eq. (11) into Eq. (7) after dividing both sides of it by K(1,7/2), gives
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Noting that K(1,71/2) — oo and remembering that ftanh™'(f) is a finite real number, we have
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Substituting this together with a = 0 into Eq. (1), and simplify result in
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Since 0, <, we have: y = n/0; > 1 and thus, it is observed that the singularity at the apex vanishes as the
crack tip » = a coincides with the wedge apex. On the other hand, the stress distribution exhibits the fa-
miliar square root singularity at the crack tip » = b.
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