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ABSTRACT

In this paper, studies are the feasibility of using Shape Memory Alloy (SMA) actuator to control the dynamic mechanical response of a cantilever beam. Thermo mechanical behaviours of the SMA are firstly characterized to provide the necessary and accurate technical parameters for designing the control logic for the experiments. The SMA actuator is bonded on the surface of the beam at the base and is heated by flexible foil heater, which is controlled by the computer. Upon activation of the SMA, the natural frequency of the cantilever beam can be effectively shifted up. The potential of this study may lead to the development of an active control system to prevent the occurrence of resonance of space structure during manufacturing, transportation and launching.

Upon activation of the SMA, the natural frequency of the cantilever beam can be effectively shifted up. The potential of this study may lead to the development of an active control system to prevent the occurrence of resonance of space structure during manufacturing, transportation and launching.
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Introduction

Upon activation of the SMA, the natural frequency of the cantilever beam can be effectively shifted up. The potential of this study may lead to the development of an active control system to prevent the occurrence of resonance of space structure during manufacturing, transportation and launching. Upon activation of the SMA, the natural frequency of the cantilever beam can be effectively shifted up. The potential of this study may lead to the development of an active control system to prevent the occurrence of resonance of space structure during manufacturing, transportation and launching.

Upon activation of the SMA, the natural frequency of the cantilever beam can be effectively shifted up. The potential of this study may lead to the development of an active control system to prevent the occurrence of resonance of space structure during manufacturing, transportation and launching. 

EXPERIMENTS

Characterization of SMA

   First Step: The SMA used in this study is a commercially available Ni-Ti alloy (commercial name: Nitinol) in sheet form. The thickness, width and length upon activation

1) The thickness, width and length Upon activation

2) The thickness, width and length Upon activation 
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where E, D, T, and S, are the electric field, dielectric displacement, stress, and strain, respectively. 
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Fig. 1: Variation of the SMA of applied field.
Upon activation of the SMA, the natural frequency of the cantilever beam can be effectively shifted up. The potential of this study may lead to the development of an active control system to prevent the occurrence of resonance of space structure during manufacturing, transportation and launching. Upon activation of the SMA, the natural frequency of the cantilever beam can be effectively shifted up. The potential of this study may lead to the development of an active control system to prevent the occurrence of resonance of space structure during manufacturing, transportation and launching as shown in Figure 1. 
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