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ARTICLE INFORMATION ABSTRACT

In this paper, an innovative flexible sandwich structure is introduced which can be used in shape
changing (morphing) aircrafts that adapt their external shape to different flight conditions. First,
different ideas for achieving smart aircraft in the literature are briefly reviewed and then characteristics
of the new deformable sandwich structure as well as its different features in comparison to other
proposed structures are described. Moreover, fabrication details of deformable and load bearable
Keywords: . X . . . . .
Deformable and load bearable sandwich sandwich panel are explained. In an aircraft with variable camber wings, deformable sections can be
structure supposed as a cantilever beam. As a result, some specimens of new deformable sandwich structure are
Hyperelastic behavior constructed and then tested as end-loaded beams. Since the numerical study of the new proposed
Smart wing structure requires an understanding of the mechanical behavior of components used, a comprehensive
study about the mechanical behavior of individual components of structure is conducted. According to
the observation of broken samples, a distribution of cavities resulting from the manufacturing process is
supposed in one type of model to obtain more accurate numerical results. Finally, another example is
analyzed with the same assumptions and it is shown that in the second example, the numerical results
are close to the experimental data.
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Fig. 2 Different flexibility of sandwich panel
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Fig. 5 a) Flexibility in the widthwise direction (perpendicular to
slats) & b) stiffness in the lengthwise direction (parallel to
slots), for innovative flexible sandwich panel
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Fig. 8 Sandwich panel flexibility control by changing the
stiffness of coated fabric layer
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Fig. 21 Stress distribution in the X direction for 3D flexible
sandwich beam model with negative bending moment
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Fig. 18 Stress distribution in the X direction for 2D flexible
sandwich beam model with positive bending moment
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Fig. 19 Stress distribution in the X direction for 2D flexible
sandwich beam model with negative bending moment
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Fig. 20 Stress distribution in the X direction for 3D flexible
sandwich beam model with positive bending moment
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