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Abstract: The dynamic stiffness method (DSM) was employed to describe dynamic responses of periodic lat-
tices composed of multi-segment beams (MSBs), and the dispersion characteristics were examined based on
the Wittrick-Williams algorithm (WWA). First, the dynamic stiffness matrix of the MSB was obtained with the
continuity conditions in terms of displacements and stresses at inner joints. The obtained dynamic stiffness ma-
trix in nature remains a 2-node type element, and has the same dimensions as those of a 2-node homogeneous
beam. The combination of the DSM and the WWA enables the accurate calculation of natural frequencies of the
lattice. As for a periodic unit cell of the MSB lattice, the Floquet boundary condition was introduced into the in-
itial DSM, and then dispersion curves and natural frequencies can were obtained with the WWA. In the irreduci-

ble Brillouin zone, results obtained with the proposed method agree reasonably well with those by software
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COMSOL, with errors no larger than 6% , which verifies the effectiveness of the proposed method. Further-
more, the effects of microscopic geometric and material parameters on lattice dispersion curves were studied.

The results show that, the MSB makes an effective way to adjust dispersion characteristics of lattices by build-
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Fig. 6 The dispersion curves of the 2 models with different density p, values of the middle segment

(p, = 2500kg/m’, 1, = 0.003m, 1, = 0.003m, I,/I = 1/3)
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Fig. 7 The dispersion curves of the 2 models with different Young’ s modulus £, values of the middle segment
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