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Abstract: Traditional mechanical deployable structures usually have such drawbacks as the complex
configuration, the large mass, and the inevitable vibration during deployment. However, shape
memory polymer composites possess many advantages like low cost, low density, high strength—
weight ratio, steady recovery process, and small vibration, which provides possible solutions to the
problems that current deployable structures are facing. In this paper, the recent advances of deploy—
able structure based on shape memory polymer composites were presented. Considering the simple
configuration and small vibration, the shape memory polymer composites are expected to have more

applications in space in the near future.
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Fig.1 Recovery process of SMp™
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Fig.2 The initial design of EMC hinge"’
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Fig.4 The curved carbon-fiber reinforced SMP com—
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Fig. 5 Shape memory polymer composite hingem
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Fig.6 The typical truss deployable structure
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Fig.7 Threedongeron SMPC in both packaged and
deployed states'™
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Fig. 8 Threedongeron truss structures"”’
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Fig.9 The structure of tetrahedral truss
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Fig. 10 The deployable antenna based on mesh reflec—
tor
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Fig. 12 The deploying process of space deployable
mesh-surface antenna model based on shape
memory polymer[m
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Fig. 13 Diagram of connect of antenna of the col-
lapsed state'>

5 ZS[a)A] JEITHESRZE Y

A M AT I IR R R 2, B e s i) A] e 1 45
WE S T2 0SS . SE50 %8 [ ] R
TRESHAE L, B RE 25 [ n] R4S 5 48 1 R Y
Z3 6], JF BT R, 5GP R I 45 44 A
L, B B B) T R TT A5 R 4 R ] 5, PRI S AL R
GiMTHG FLAT Sk g

R 14 Jrs 7oA [ fa A, R T
TR TP EAR R 7.6 m, Kl 9.1 m™7

2 ILC Dover /A H]5 NASA [1 Langley WF5%
HuL EAEB T IR S T RADEIRICICR G &
FORHE FE AT R FF ) BRE A ul, 7E DL /IMA TR K
SE A KRG AT, ST DB IN R AR AR
BB ZE AR H B> o 1815 J9i% H BRI
A ot e T T ) SR T i A

B14 nSA=EEER
Fig. 14 The inflatable habitation module *”
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The process of deployment of accommoda—
tion based on shape memory polymer com-
posites™!
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Fig. 17 The deployment process of the frame-type
space deployable structure™”’
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Fig. 19 Design of the cylinders in the “Eight paws”
device based on shape memory polymer '™
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