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Fig. 1 A V-notched fractional viscoelastic composite structure
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A symplectic method for the anti-plane fracture analysis of an interface
V-notch in fractional viscoelastic media

XU Cheng-hui"*, SUN Yi-guo'?, LENG Seng'?, DENG Zi-chen"'*
(1. School of Mechanics, Civil Engineering and Architecture, Northwestern Polytechnical University,Xi’an 710129, China;
2. MIIT Key Laboratory of Dynamics and Control of Complex Systems, Northwestern Polytechnical University,
Xi’an 710129, China)

Abstract: This paper presents a symplectic method for the anti-plane fracture analysis of an interface V-
notch in fractional viscoelastic composite media. The fractional Kelvin Zener model is used to describe the
viscoelastic characteristics of materials. With the help of Laplace transform,the fundamental equations of
an anti-plane viscoelastic fracture problem in time domain are transformed into frequency domain. By
introducing the dual generalized stress variables, the Hamiltonian system is established. Then the
eigenvalues and eigensolutions of the Hamiltonian dual equation are obtained by the method of separation
of variables, and the unknown coefficients of the symplectic series are determined by the symplectic
adjoint orthogonal relationship and the outer boundary conditions. In this way, the analytical expression
of the anti-plane stress/strain intensity factor of the viscoelastic media with a V-notch is derived
obtained. Finally, the intensity factor in time domain is found by inverse Laplace transform. In numerical
examples, the accuracy of the presented method is verified,and the effects of fractional order parameters,

notch angle and external load on the stress/strain intensity factor are revealed.

Key words: symplectic method; fractional viscoelastic media; interfacial fracture; anti-plane; stress

intensity factor



