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Abstract

Quasicrystals are widely used in surface coatings for devices such as engines due to their excellent
properties. Because quasicrystal materials are very brittle, the analysis of the stress field at stress
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concentration areas of quasicrystal components has attracted widespread attention. The plane
elastic problem of octagonal symmetric two-dimensional quasicrystals containing an elliptical
rigid inclusion is considered by using the complex boundary element method. First, Green’s func-
tions are obtained utilizing the extended Stroh formalism under concentrated force. Second, based
on the equilibrium equation satisfying body force free and the boundary conditions corresponding
to the elliptical rigid inclusion problem, a boundary integral equation is constructed, which is dis-
cretized and solved using the Guass’s formula of numerical integration. The stresses of the phonon
field and the phason field on the boundary of an elliptic hole are obtained. The effect of the ellipti-
cal rigid inclusion on the stress is also discussed by comparing with the problem of containing an
elliptic hole, and the presence of the internal inclusion weakens the stress values at the stress con-
centration points.
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Figure 2. Rigid elliptical inclusion quasicrystalline thin plate
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Figure 3. Quasicrystalline thin plate with elliptical orifice
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Figure 4. A comparison of the variation of phonon field and phase site stress with g in elliptic rigid inclusion and aperture
problem
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