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to this form. Noting that Eq 131 may be
«ybstituted mto Eqs 123, and using polar
cp:"l[{“llﬂtﬁ:?, thﬂt kS,
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where, from Inq 131,

Ki = lim Q@we?Zr......(1349)

The strain in the y-direction can be writ-

ten 1n terms of displacements and stresses
by Hooke’s law, or

Jv o V ) 3
€ = a = f - 7 (o + 02)...(135)

For plane strain, Hooke’s law (e; = 0) also
leads to

Substituting Eqs 125 and 136 into Eqg 135
and integrating lead to

1+ » - ,,
¢ o= -HE;“~*[2(1 — ») Im Z1 — ¥ Re Z;]. .(137)

Stmilarly, consideration for e, gives

i —
9= F—l—r[(l — 2v) Re Z1 — yIm Zi]..(138)

‘Substituting Eqs 131 and 132 into Eqs 137
and 138 and noting £ = 2G(1 + ») lead to
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Equations 133, 134, 136, and 139 are the re-
sulting crack-tip stress and displacement
field, thatis, Egs 1 and 13, for the first mode.

Second Mode:

Instead of choosing the Airy stress func-
tion as in Eq 124, it is equally permissible
to choose the form,
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Repeating all .of the operations from Egqs
124-139 and again making useof kgs 11-4-123
lead to:
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and In the neighborhood of a crack tip, that

is, | £ — 0,

Kir .
Zi ]Iri—*ﬂ = (Eer”E ceen.2.(143)
or o
K = ili}m 279 LY AT S (144)
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In addition, near the crack tip, substitution
of Eq 143 into Igs 141 and 142 leads to:
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