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Abstract: A phase-field model for the interfacial fracture of 2D decagonal quasicrystal ( QC) bimaterials was
proposed to predict the crack propagation path. Firstly, the discrete interface was transformed into a smeared
interface through introduction of an interface phased field, and therefore the interface phase field governing e-
quations and corresponding boundary conditions were obtained. The continuous distribution of the interface
phased field was obtained with the finite element method, and in turn the singularity of material properties at
the interface was eliminated. Subsequently, the governing equations for 2D QC bimaterials were obtained based

on the Francfort-Marigo variational principle, and solved with the staggered solution scheme. In numerical ex-
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amples, the present results were compared with existing references and excellent agreements were observed. In
addition, the effects of the phason field on the crack propagation path were investigated, with the evolution of

multiple cracks explored.
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Table 1  Material properties of 2D decagonal quasicrystal -]

n+l

(24)

parameter QC-1 QC-2

phonon elastic modulus C,; /GPa 234.3 200
phonon elastic modulus C,, /GPa 57.34 100
phonon elastic modulus Cys /GPa 88.45 50
phason elastic modulus K; /GPa 122 50
phason elastic modulus K, /GPa 24 20
phonon-phason coupling coefficient R, /GPa -1.1 10
phonon-phason coupling coefficient R, /GPa 0.1 10

critical energy release rate G, /(kN/mm) 5.56x1077 1.99x107°°
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Fig. 15 Crack patterns obtained from different G,/G, ratios
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