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In this paper, the Wave Finite Element Method (WFEM) is developed for modelling of stress wave
propagation in one-dimensional problem of nonhomogeneous linear, anisotropic micropolar rod of
variable cross section. For this purpose, the WFEM equations are developed based on the micropolar
theory of elasticity. Two kinds of waves with fast and slow velocities are detected. For micropolar
medium, an additional rotational Degree of Freedom (DOF) is considered besides the classical
elasticity’s DOF. The method proposed in this paper is implemented to solve the wave propagation and
impact problems in micropolar rods with different layers. The results of the proposed method are
compared with some numerical and/or analytical solutions available in the literature, which indicate
excellent agreement between the results.
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® mixed boundary initial value problem
" polar theories

& micromorphic continuum theory

® microstretch continuum theory

* microdisplacement field

™ couple stress tensor

2| evi-Civita tensor

'3 constitutive equations
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' spin-isotropic material
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* the Wave Finite Element Method (WFEM)
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