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ANALYTICAL AND EXPERIMENTAL BEHAVIOR OF THE SEISMIC FILLED
ACCORDION METALLIC DAMPERSUSING HYPERFOAM FILLERS
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Abstract: The idea of the energy dissipation in buckling of thin-walled tubes under axial
cyclic loading lead to development of an accordion metallic damper (AMD) as a valid
seismic energy absorption damper for installing in chevron braced frames. Of cousre
AMD's have many advantages against available metallic dampers; but need to improve
and developing for behavior stability and increasing low cyclefatigue strength.

In this paper, for the purpose of improvement and modifying the buckling behavior of
AMD's, filled accordion metallic dampers(FAMD) are introduced and It's parameters
have been defined, then analytical Finite element model of AMD and FAMD's have
been developed and a series of parametric analytical studies have lunched on FAMD's
for the determination of the approximate preliminary specifications of different
polymers for potential use. After specifying the preliminary material properties, a series
of AMD's and FAMDis filled by polyurethane foam were subjected to dynamic tension
and compression actuator. Based on the results obtained, using suitable fillers inside
AMD's is an efficient method for the purpose of preventing destructive buckling such as
diamond mode which in turn improves low cycle fatigue strength of AMD's. Separation
between fillers foam and accordion thin-walled tubes because of stress concentration
and the generation of contact force is an important parameter of failure in FAMD's, of
course this separation occur lessfor.full fill FAMD's.
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