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Abstract  Shape memory polymer and its composites are a type of intelligent materials that can convert between
the temporary shape and original shape under corresponding external stimuli. Shape memory polymer and its
composites have many advantages, such as low density, low cost, large recoverable deformation and controllable
stimulus mode, etc. , and have shown great application potential in the aerospace field, including space deployable
structure, releasing mechanism, morphing aircraft, etc. Most of these applications are in the development stage,
some of which has already completed the functional verification on the ground, and a few of which have been tested in
space. This work first summarized the classification of SMP and SMPC, as well as the performance change of SMP
under adverse spatial environment factors. Subsequently, space deployable structure of SMPC are summarized,
including hinge, truss, solar array, SMPC releasing device, morphing structures and 4D printed deployable
structures. Finally, the article looks forward to the development trend of materials and structures.
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Tab.1 Performance comparison of SMA, SMP and SMPC
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Tab.3 Common SMP materials for aerospace applications
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Tab.4 SMP performance under vacuum environment

g T)C  BREARR%  ATBESS TR %
Tembo® DP5.14! 71 0.87 <0.01
Tembo® 5X Q! 77 0.90 0.03
Tembo® BG1.314% 164 0.32 0.03
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