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Theoretical Study and Numerical Analysis of a New
Type Self-centering Variable Friction Energy Dissipation Device

HAN Shaoyuan

( Wuhan Design and Research Institute Co., Ltd. of China Coal Technology and Industry Group,
Wuhan 430064, China )

Abstract : A new type self-centering variable friction energy dissipation device is presented. This device combines self-
centering, variable friction and high energy consumption. Through reasonable construction measures, the SMA spring, fric-
tion material and steel section are integrated. The SMA spring realizes the reset function and the variable friction mechanism
provides energy consumption. Based on SMA mechanical characteristics and Coulomb friction theory, the restoring force
model of the energy dissipation device is established, and its mechanical properties are analyzed by MATLAB. The results
show that the restoring force model can well describe the mechanical characteristics of the energy dissipation device. With
the increase of displacement amplitude, the energy dissipation capacity increases gradually, and the loading frequency has lit-
tle effect on the energy dissipation capacity. This new type device can show a stable energy consumption capacity in applica-
tion.
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