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A STUDY ON THE DYNAMIC CHARACTERISTICS OF THE PERIODIC
STRUCTURE USING TRANSFER MATRIX METHOD
—A basic study on the wave propagation in the periodic structure composed

of one-dimensional continuum body and lumped masses—

WX A B, BIE - LTy peee
Nobuo FUKUWA, Hiroshi KATUKURA, Shoich NAKAI and Takeru IGUSA

The wave propagation in the periodic structure is studied using the transfer matrix method. The
large space structures such as a NASA’s space station are made of truss structures which are ones
of the periodic structures composed of pipes and joints., Since the space station will be used for
the experiment and manufacturing utilizing micro G environment in space, it is necessary to con-
trol the vibration below 4G under several external disturbances which have a wide band frequency
range. In order to assure the vibration control, the basic study on the wave propagation in the
periodic structure should be carried out. In this paper, a simple model of one-dimensional con-
tinuum body attached by lumped masses with same spacing is adopted. A study on the eigenva-
lues of the transfer matrix enables us to understand the wave propagation phenomena of the
periodic structure which have pass band and stop band. The evaluation of the phase velocity,
group velocity and equivalent damping makes us confirm the dynamic characteristics of the
periodic structures. As a extreme case, the system composed of lumped mass and static spring is
studied in order to grasp the wave propagation in the discrete system,

Keywords : periodic structure, transfer matrix method, wave propagation, group velocity, phase velo-

city, equivalent damping
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