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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.

Key words Shape memory, Composite , Deformable Structure , Aerospace

0 318 A R] el AR FEBIR ARG AR IR (T,) LT SMP

F 20 20 SOAFAUL BUEARICIZ R G W (SMP) L MRk, B 5K, T 7 7, LA b, SMP AR /IN A
K, R _EXFZ RS W ARICAZ AN (SME) BIBEFE X Ae T, LA Bl i in gk Iy, SMP RJ L
POBRTGEIE . SMP 2 — R HA RIS AE AR SRR R R RHRAR , S IF L BRX AR AN S, B
REATRE, 7EAH R A9 SN A AR TR ol LU AR K TR A AR m] DU s (] PR o AR, 25 R U 4

Wk B 191:2021-05-21

HEWH  FE A ARFIE4 (12072094, 11632005)

F—EH RN R, 1991 4R A BT A, BF5 7 I R BB RN S5 ) . E-mail: chevalier_zw@163. com
WAEMER XS, 19724F AR 30, T A 0, 2SR RE AP RERZE M I B9 TAE . E-mail: yj_liu@hit. edu. cn

FRMEILZ  htp://www.yhelgy.com 20214 ZF 41 — 73 —



J& eI A G AR R B G AR

SMP ANSCAT LB R, 38 o] DA o 451 |
G0 IR VR, SMP AEAE VR VAR ALY,
BN : 5IRICAZ A 4 (SMA) FTRAR 042 Vi AR Lk L
AR G AR B AR MERE T JE (T, A A=)
REMRIESE) I AR AL, JEF BRI, SMP,
TEARIEAZ R AR A B (SMPC) DL H48 B 2 Dy fig
FEPER TR SMP AHAR B & ok . il , 25 6 9ok He
AR, SMP MM & HOR LA IR AP B AR IR
KA BGTL I REE TR . LA, REBUE SR AT
JRIF B A LA 2% A B KA AT ECHE
FMIL, A R B Bl A2 2 17T SMP FTSMPC A5 A% JE% K
Bl Ihfe T, IR T ARBRA DL AR i zs 4t
B R EVEN . BAET,SMPHISMPC 245 12T
S [A) ] JRIF S5 , A5 5okt MT4L n] JR T o b ) L
AIASSER R ARIE 58l A . AR SO SMP \SMPC R HAERT K

fit 2 Al AR TR R4 (4 N HEA T R G L AT A .
1 H#AARRITIZBEESUHEE N

5 SMA FH L, SMP H A it 2 A% (I B % 2
fIC AT ¥ S MR A TR 58 T BRI A DL R T, T
PR AR A P SCER (2] 4 3B, SMP Y i AR AT gk
600% , tH L Z T, SMA JEARICAZ P & B 35 1 e K
A (a8 5 8 728 4 /N T 10% . 1% A1 0. 1%, SMP 5
SMA AH Eb, BR 8l 340N H 2 AT [m] 52 1 AR 55, 4%
1 LAV AR T W AL 1] 52 7 ) 7 — e R b PR T
AR R T, A T TR X BE B , SMPC #
Tk ok I A bR FH A5 8 T & . SMPC H A
P R SR RIS S S Ao VA R B SRR ] DA T
R BT RE . FIoh, — e ZTREIEMRICAZ AL L, AL 45
TIgEHE BE SMP &[] SMP . [ 1A SMP F1 SMP 13K A4
RHE WA AR IT & ok . & 15 H T SMA . SMP #1
SMPC ) T2 fE .

1 SMA.SMP 5 SMPC i1 gELL 3
Tab.1 Performance comparison of SMA, SMP and SMPC
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Tab. 2 Influence of different enhancement on the properties of SMP
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Tab.3 Common SMP materials for aerospace applications
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Tab.4 SMP performance under vacuum environment

p s T)C  BREARR%  ATBESS R %
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