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Fig.1 Change span and wing area
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Fig.2 Change sweep angle and wing area
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Fig.4 Efficacy of different flight states for a morphing aircraft
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Fig.5 Rigid morphing aircraft
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Fig.8 Evolution of different morphing wing configuration
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Fig.10 Variable camber structure adopted to replace

traditional slotted flaps
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Table 1 Typical material to make deformable framework

and flexible skin
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Fig.22 Flexible honeycomb skin and zero Poisson ratio

honeycomb structure
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Fig.27 Flexible structure embedded by FMC
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Fig.51 A deformation control approach for

variable camber wing
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controllers integrated
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Fig.60 Bionic wings made by 4D printing technology
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Smart Structure Technology Progress of Morphing Aircraft

Wu Bin, Du Xuzhen, Wang Jiaxing
AVIC Shenyang Aircraft Design & Research Institute, Shenyang 110035, China

Abstract: A morphing aircraft can change its configuration to hold the best flight state. For this reason, a morphing
aircraft has the ability to complete many different tasks. It is a major technical direction of aircraft. Based on the
background of morphing plane, this paper expounds the structure composition and capability requirements. Three
technologies, including flexible structure technology, drive/control technology and state perception technology, are
described in detail about the research status and development direction. This paper points out that the main direction
of the future morphing plane structure is the integration of smart material and flexile structure, distributed drive control
system and micro sensors. Furthermore, this paper points out that 4D printing technology has great potential in design
and manufacturing intelligent material and flexile structure. This study provides a reference of smart structure design
and key technology research for morphing aircraft, and has guiding significance for the development of future
morphing aircraft.
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