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The Bucking Control Behaviours of Composite Beam
with Embeded Shape Memory Alloy Wire Actuators

S. Choi*, J.J. Lee*™ and J. C. Jeon™

ABSTRACT

In this paper the results of experiment and analysis on the buckling behaviour of a laminated composite
beam with eccentrically embedded shape memory alloy (SMA) wires are presented. The effects of the
reactive moment of the embedded SMA wires on the critical buckling load and deflection shape of
laminated composite beam are observed in detail from the buckling test. The increased critical buckling
load and altered deflection shape due to the effects of activation of SMA wires are represented
qualitatively and quantitatively on the load-deflection behaviour record. The results obtained from the
buckling test confirm that the buckling resistance of a composite beam with embedded SMA wires can be
increased by the use of reactive moment of the SMA wires. Based on the experimental analysis, the new
formula for the buckling behaviour of a laminated composite beam with embedded SMA wires is also
suggested.
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Fig. 2. Analytical model for bucking behaviour with initial
geometric imperfection under fixed-ends condition
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Fig. 11. Load-deflection curves for the composite beam
(specimen B) with embedded SMA wires with different
activation time of SMA wires
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Fig. 12. Load-deflection curves for the composite beam

(specimen B) with embedded SMA wires with different
activation starting position of deflection, 8./
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