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The Anti-Plane Problem of Regular n-Polygon
Holes With Radial Edge Cracks in 1D
Hexagonal Piezoelectric Quasicrystals

LIU Xingwei, LI Xing, WANG Wenshuai
(School of Mathematics and Statistics, Ningxia University,
Yinchuan 750021,P.R.China)

Abstract. With the complex variable function method and the Schwarz-Christoffel transforma-
tion, a conformal mapping function was constructed to address the anti-plane problem of regu-
lar n-polygon holes with radial edge cracks in 1D hexagonal piezoelectric quasicrystals. Firstly,
the constitutive equations, equilibrium equations and geometric equations for 1D hexagonal pie-
zoelectric quasicrystals were employed to derive the governing equations subjected to anti-plane
loading. Under the electrically nonconductive boundary conditions, the Cauchy integral formula
was applied to solve the problem of an arbitrary regular polygon hole with a radial edge crack.
The analytical solutions of the stress intensity factor and the electric displacement intensity fac-
tor were obtained, and the numerical examples in special cases of n = 3,5,6 were demonstrated
to be consistent with the existing results. The research shows that, the value of the effective in-
tensity factor increases with side length « and crack length L/a. Parameter a has a significant
effect on effective field intensity factor K, which is critical to damage. The results are general
and suitable for calculating the effective intensity factor of an arbitrary regular polygon hole
with a radial edge crack, thereby providing a good theoretical basis for engineering mechanics,

material preparation and application.

Key words: 1D hexagonal piezoelectric quasicrystal; Schwarz-Christoffel transformation; regu-
lar n-polygon hole; crack; effective intensity factor
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