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Fig. 1 Four cracks originating from an elliptical hole embedded in 1D orthorhombic QCs
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cracks to the inside of a unit circle
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Analytical Solutions to Problems of Elliptical
Holes With 4 Edge Cracks in 1D
Orthorhombic Quasicrystals

GAO Yuanyuan, LIU Guanting
( College of Mathematical Science, Inner Mongolia Normal University,
Hohhot 010022, P.R.China)

Abstract: The plane elastic problems of elliptical holes with 4 cracks in 1D orthorhombic quasi-
crystals were investigated through introduction of a new generalized conformal mapping with
the generalized complex variable method. With the stress functions, the basic elasticity equa-
tions were reduced to 4th-order partial differential equations, the complex expression of stress
components was derived in the image plane and the analytical solution of stress intensity factors
(SIFs) at the crack tips was found out. With the change of parameters describing the defects,
the results can not only reduce to the conclusions in previous literatures, but also give the SIFs
of a variety of common defect configurations, which provides a theoretical basis for engineering

mechanics analysis.

Key words: generalized conformal mapping; 1D orthorhombic quasicrystal; elliptical hole with
4 cracks; stress intensity factor
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