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Vibration and Position Tracking Control of a Smart
Structure Using SMA Actuators

N. J. Park*, S. B. Choi** and C. C. Cheong**

ABSTRACT

This paper presents vibration and position tracking control of a smart structure using shape memory
alloy(SMA) actuators. A governing equation of motion of the proposed structure is obtained via Hamilton's
principle. The dynamic characteristics of the SMA actuator are experimentally identified and incorporated
with the governing equation to furnish a control system model. Subsequently, a sliding mode controller
which has inherent robustness to external disturbances is formulated on the basis of the sliding mode con-
dition. The controller is then implemented for the control of forced vibration with relatively large tip dis-
placement, and also for the position tracking control of desired trajectories with low-frequency sine and

square waves.

Key Words : Shape Memory Alloy (84719%3), Forced Vibration Control (34 2§ A1), Position Tracking
Control (9] 24 0), Sliding Mode Control (8o EE o)
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Fig.1 A smart flexible structure with SMA actuators
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Fig.2 Characteristics of the SMA actuator
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Fig. 3 Experimental apparatus for vibration and position
tracking control

Table 1. Mechanical properties of the aluminum beam and

SMA actuator
Aluminum Beam
Young's modulus 70 GPa
density 2890 kg/ra’
thickness 1.18 mm
width 23 mm
length 400 mm
tip mass 123 g
SMA Actuator
Young’s modulus 42 GPa
density 2340 kg/m’
diameter 0.76 mm
length 370 mm
transition temperature 36T
prestrain 5%
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