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Development of Slip-Bands from the Tip of a Crack under

Anti—Plane Shear Deformation

Masayuki Toyva
(Faculty of Engineering, Kyoto University, Kyoto)

The initial development of anti-plane strain yielding from a crack in an infinite elastic body
was represented by a continuous distribution of screw dislocations on two planes inclined at angles

+fBn to the crack plane.

The relevant stress function of the system was obtained in a closed form

by the complex variable method. The slip line length and the crack tip opening displacement were
obtained as functions of the applied stress and 5. A comparison with the corresponding plane

strain model gave similar results for fz~70°.

The stress field near the crack tip was also discussed.
When S7z<90°, the shearing stress acting ahead of the crack tip was bounded.

In particular, for

Br=T70°, ¢, was about 3z,, where r, is the yield stress in shear, in agreement with the result

from continuum plasticity.
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Fig. 1. Schematic picture of the crack and
inclined slip-planes. The crack extends
over —2c<<x<<0, —oco<(z<(+00.
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Fig. 2. The ¢(=t+iu)-plane obtained from the
z2(=x+iy)-plane of Fig.1 by the conformal
transformation (4).
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Fig. 3. Variation of the slip-line length L with 8.
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