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The aim of this study is to develop a novel concept of adaptive structure systems
by using shape memory polymers as the structural materials. The results obtained through this study are
summarized as follows. Firstly, the use of a pre-elongated shape memory polymer element was proposed and
verified in laboratory experiments to show its ability reduce the slack and wrinkled area of flexible
thin membrane space structures such as solar sails. Secondary, the painted heater on the surface of the
shape memory polymer elements was studied to show its effectiveness to efficiently and uniformly heat up
the temperature of the elements above its glass transition point. Further, it was shown that the heater
layer did not affect the capability of the shape recovery of the element by tuning the thickness of the
layer but slightly change the visco-elastic properties, which must be considered when the elements are
subjected to dynamic force.
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Fig. 1 Concept of the shape control of

membrane using a SMP patch.
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(a): Membrane model and SMP patches
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Fig. 2: Shape control experiment for the

membrane structure using a SMP patch.
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Fig. 3: Results for wrinkle control
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Fig. 4: SMP film coated with paint heater.



Fig. 5: Photograph of the SMP film coated

with paint heater.
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