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Fig. 1 A periodic plane of 1D orthorhombic quasicrystal with a semi-infinite

crack penetrating along the quasiperiodic direction
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Fig. 2 A non-periodic plane of 1D orthorhombic quasicrystal with a semi-infinite
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Analytical Solutions for Problems of 1D Orthorhombic
Quasicrystal With Semi-Infinite Crack

GAO Jian', LIU Guan-ting’
(1. College of Mathematics, Inner Mongolia University for the Nationalities,
Tongliao, Inner Mongolia 028043, P.R.China;
2. College of Mathematical Science, Inner Mongolia Normal University,
Hohhot 010022, P.R.China)

Abstract: The anti-plane elasticity problem of the 1D orthorhombic quasicrystal with a semi-in-
finite crack penetrating along the quasiperiodic direction was investigated through introduction
of a new generalized conformal mapping and with the generalized complex variable method. The
analytical solutions of the stress fields and the stress intensity factors under the action of the u-
niform out-of-plane shear load on the partial crack surface were obtained. In addition, this
method was applied to solve the plane elasticity problem of the 1D orthorhombic quasicrystal
with a semi-infinite crack penetrating perpendicular to the quasiperiodic direction and the ana-
Iytical solutions were derived. Under the condition of higher symmetry, the analytical solutions

for the corresponding problem of the 1D tetragonal quasicrystal were also obtained.

Key words: 1D orthorhombic quasicrystal; semi-infinite crack; generalized conformal map-
ping; stress field; stress intensity factor
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