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Mechanical Analysis of Morphing Wing Trailing Edge Actuated by SMA
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Abstract: Mechanical analysis is implemented on a multi-joint morphing wing trailing edge actuated by
the shape memory alloy (SMA) wire. Utilizing the mechanics constitutive model of the SMA wire, a
SMA-spring model is established in the condition of recovering under control. Moreover, the fluid-struc-
ture coupling model of the morphing trailing edge is used to evaluate the mechanical and aerodynamic
performances in prescribed flight conditions. Hence, a series of flow-field grids for the deflected trailing
edge are built by the grid-reconstruction technology. Based on N-S equations, a flow-field solver is es-
tablished to obtain the aerodynamic loads on envelops of morphing trailing edge. And then, the aerody-
namic torque on every joint of trailing edge is calculated respectively, and with application of the ANSYS
software, numerical simulations on the deflecting process of morphing trailing edge are performed.
Through the above analysis, limit deflecting angles of the trailing edge are predicted. Finally, an experi-
ment is carried out to verify the simulation results, and the experimental results show that the represen-
ted numerical method is feasible to predict the limit deflecting angles of morphing trailing edge accurate-
ly.
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Fig. 1 3D sketch of morphing trailing edge
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Fig.2 Schematic of deflected differential SMA actuator
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Fig. 3 Integral static pressure distribution of unde-

formed trailing edge
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Fig. 4  Static pressure distribution of deformed trailing
edge
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Tab. 1 Material parameters in simulation

1k g/cm’ E/GPa P

H A4 2.70 71 0.33
s k| 7.85 200 0. 30
SMA 6. 30 75 0. 30
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Fig. 6 Flowchart of calculating limit deflection angle
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