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Figure 3. Moving edge dislocation con-

sidered to be sum of moving edge shear

wave dislocation component and moving

edge longitudinal wave dislocation compo-
nent.
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Shear Dislocation

There are four unknowns, bae9¢, pan9e, piHage pUm9e that need to be determined. The

four equations required for this purpose are the continuity of traction stresses o, and o,
across the interface and the continuity of the displacements u, and u,. These four equations,
in order, are
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(1/Bsg) bs + (1/Bs) bsp™® + Brobran: = (1/Bsa) bsa® + Brabies:. (18)

(Similar set of equations for
longitudinal dislocation)
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Longitudinal Dislocation
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The displacements are found from the relationships [5]
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[4] J. Dundurs and G. P. Sendecky), Behavior of an edge edge dislocation near a bimetallic
interface, J. Appl. Phys.. 36, 3353-3354 (1965).

[5] J. Dundurs and T. Mura, Interaction between an edge dislocation and a circular inclusion,

J. Mech. Phys. Solids, 12, 177-180 (1964).
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Displacement solution constructed from
Dundurs et al papers and converted
from vertical free surface to
horizontal free surface
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where 74 = 2% + y?. For convenience in what follows the origin of the coordinate
used in Equations (A4) is taken to be a distance y = yp above the free surface. To cl



Total displacement field
origin at y = yo

{Us}p = E’S_Emn_l Bse (y + 2y0) N brs fan—] Sre (y + 2y0)
TIB ™ o T 2T T
tmage _ image _
_|_‘555' tan—] 35579' n '5'1,5 tan— .3LBEJ
2T T 2m T
+E’jt?,r.§c§£ tan—! (Brey + Breyo — BsaY0) n E’?E?E tan™] (Bspy + Bspyo — Brayo) ?
27T T 27 T
(Aba)
bsp 2 — 2 befrm ' 02 e o2
{wy}p = 378 In Vfazg + Bsp (y+ 2y0)" + - In \/;1?9 + B1s (¥ + 2y0)
bémngf bémagelﬁ.
+—=22 __1In vfmg + Bipy? + 22 LBy vfmi + 53 gy
jﬁ_‘j.ﬁ'B 2T
bémmgf / ; E}t'mag-sﬂ . 5
SLE LSB FLB g :
t5. 5.~ In \/1’9 + (Ossy + Bseyo — Preye) +————In \/ﬂ-”g + (BLey + BLeyo — Bsswn) -
_'n'. SB il Ak

(A5b)
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Displacement solution constructed from
Dundurs et al papers and converted
from vertical free surface to
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SUMMARY

The problem of a moving edge dislocation
gliding near an interface or free surface
can be solved with image dislocations if the
dislocations first are separated Into
shear wave and longitudinal wave
dependent components.
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SUMMARY

The analysi1z just presented demonstrates how the problem of a unmiformly moving edge
dislocation near a free surface or a welded interface that separates two matenal of different
elastic constants can be solved with use of discrete image edge dislocations. The discrete
1image dislocations are of either a shear wave dependent type or a longitudinal wave dependent
type. Each image dislocation has stress-displacement fields analogous to those of Equations
(1) and (2). The total stress-displacement fields in the lower half space B of either Figure 4
or Figure 6 are the sum of the fields of the real shear and longitudinal dislocations bs and bz
and of the image dislocations shown 1in Figure 5 or 7. In the upper halt space A of Figure
6 the total field 1s the sum of the fields of the image dislocations of Figure 8.

The solution for the stationary dislocation near an interface 15 found on setting the himit
¥ — 0. In the Appendix this hirit 15 taken for the case of a moving dislocation near a
free surface and shown to agree with the solution that can be obtained from the papers of
Dundurs et al [4,5].



