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Active Vibration Control of Flexible Structure by Frequency-Shaped
Sliding Mode Control with ¢ Synthesis Theory

Takayuki ITO, Kenzo NONAMI, Kousuke IWAMOTO and Hidekazu NISHIMURA

#3 No.95-1725

This paper proposes a new design method for a sliding mode control system using u synthesis
theory. This concept is based on a frequency-shaped approach. A general hyperplane consists of a
reference model without dynamics. Therefore, a conventional sliding mode control system often
becomes unstable due to spillover phenomena of high frequency caused by high-speed switching. The
proposed design method suppresses such spillover phenomena because of frequency shaping. Also,
it has good robustness on the hyperplane to realize a minimum value of H. norm and the structured
singular value from some noise to state variables. We have just applied this new method to the
flexible structure of a test rig with four stories such as a high-rise building. We have obtained good
performance from simulations and experiments.
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Fig.1 Model of four-degree-of-freedom tower structure

Tablel Specification of primary structure and hybrid DVA

Primary structure Hybrid DVA
m,=1.62(kg], m;=1 48(kg) m,=0.135[kg]
m,=148[kg), m,=2.20[kg] k,=21.97(N/m)
k=2600[N/m] (i=1,2,3,4) ¢,=0.368[Ns/m]
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Fig.3  Impulse response of sliding mode control
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Fig.4 Block diagram of H ,control theory
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