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Abstract

Most of actual crystals are anisotropic elastic bodies in the continuum elastic limit. Therefore, analyses
in terms of the anisotropic elasticity theory are necessary and effective for investigations of crystalline
properties. Stress function is useful for solving the problems associated with the elasticity theory. We derive
a convergent integral representation of the stress function for stress field produced by dislocation loops in
anisotropic crystals. The convergent form of the stress function is convenient for numerical calculations and
the derivation is supposed to be easily comprehensible. As an application, we derive energy of interaction

between dislocation loops.
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Table 1 Anisotropy ratio A = 2C44/(C11 — Ci2) and structure of cubic metals at room temperature B) A=1

means an isotropic crystal.

structure BCC

FCC

metal a-Fe W A%

A 252 1.00 0.79 1.56 9.14

Li Cu Au Al
3.20 292 1.23
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Fig. 1 The unit sphere S? in the ¢-space. The
circular path of line integral S* lies on the
plane perpendicular to x.

closed (dislocation) loop

oy

surface S

Fig. 2 Closed (dislocation) loop C' bounding a
surface S.
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Fig. 3 Two coaxial circular dislocation loops, C
and C’, located on {111} plane. Burgers
vectors of the two dislocation loops b are
assumed to be parallel to the (111) direc-
tion.
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Table 2 Interaction energy (ub?) between two cir-
cular dislocation loops in isotropic me-
dia with changing d, where a = 1.0b and

v =0.25.

d Equation (23) Equation (26)
1.0b 1.28642 1.28644
2.0b 0.47462 0.47463
3.0b 0.20449 0.20450
4.0b 0.10171 0.10171

Table 3 Interaction energy (Casb?) between two
circular dislocation loops in anisotropic
media, with changing the anisotropic ra-
tio A for the case of a = 1.0b, d = 4.0b,
and 012/011 = 0.6.

A Equation (23) Equation (26)
1.0 0.12206 0.12206
2.0 0.14688

3.0 0.15113 —

4.0 0.14967 -

5.0 0.14626 —
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