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Abstract
Carbon fiber reinforced shape memory polymer (FR-SMP) has been developed for space deployable
structures as solar paddles, antennas, etc. This material is lightweight, low-cost, and has high workability. We
have experimentally proved enough tolerance tolerance against space environment for its mechanical and
shapes recover property. Deploying test using flat plate models has been revealed that unidirectional
reinforced configuration has good shape memory property due to well-balanced rigidity and flexibility.
Hemisphere model has been produced through newly-developed FR-SMP dry prepreg.
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Table 1 Specimen for shape memory test

TERFREAR U ~HEEM OTLIRGERFMEHE O T Quasi-Isotropic | Unidirectional
O, STV E TGRSR & YRR Specimen (4ply) (2ply) Resin only
ABra e Uiz, JLMRREL 2D Tg+30CTHE FR-SMP FR-SMP
REE V7Y IRICHE B L<IEE—/RIC | Resin material MP5500 (Tg:55°C)
FLOTUGHIEZ FEM U721, BRT 27 U VRUIER Dimensions
s Tg+3OOC@ﬁ?ﬁ/§/§k7jﬂ§}M: T AR (oam) 500x<100%1 500x<100x0.5 500x100x1
ZER LT, BRI TRE & L, Bending strength 535%*
LGRS A S Table 11ORT, (R (MPa)* 228 4w -
SPHEC KoL, EREO—T7RR(ED 27 | Bending elastic 3g%
BEL Uiz, — I CIE, MRS LIATHIE | modulus (MPa)* o1 Qs .
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* Measuring at room temperature

*% Fberreinforced divection  *** Vertical to fiberreinforced direction
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OB DMEN TR E o T, Table 2 Specimen for shape memory test
SRIEREONEZEL T5 L5 IEET 5%, 5816 Quasi-Isotropic | Unidirectional
HEOBEIR, WNATEE DTk GHRHEDM EE > T <, (4ply) FR-SMP | (2ply) FR-SMP
BT, BE ERRE AR U7 B2 T CoNnEL, ERAR Fold | Roll | Fold | Roll
BEEETHTETH D, Minimum Storage
. 64 46 50 30
Height (mm)
ShapeRecovery | o5 | 240 | 40 | 100
Time (s)
Shape Recovery o % o A
Accuracy

Fold Type Roll Type Fold Type Roll Type
Quasi-Isotropic(CF:4ply) Unidirectional {CF:2ply)

Figure2 Sequential Photographs of FR-SMP during Moving Model Tests
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FRBELNT, : Table3 Mechanical properties of FR-SMP

Table 3 IC4— 7 L—TREROT Y T LT e~ R Molding process Autoclave Prepreg
LA T o TRIGI Lo TR ST 4ply HEHEESH D 3 Thickness (mm) 1.1 16
RETREE R E T, 7Y TV TRIEMIE. BIEE LTz | Maximum load (N) 77 130
WE LY BEL IpoToizs), BRAVSIEOEZEIEN TE | Maximum deflection ]
RN, A R L R UM B 7 RV (oam) 6.8 126
bz, WEZBOIRBEIZOWTIL, SEBOREERT Bending strength
Fo B RFHETH I LI T ETE B RALTH B, (MPa) 310 “

7V TV TR OBTEBIE TR % Figure 3 1R, & Bending elastic
Hei—BIERHOA S 195, NICEEND KRR | moduis (P 5 e
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BEJ ZJ)’E%E#L«‘T% 7%.0
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Figure 3° Cross-section of FR-SMP
by prepreg processing

T Cutting line
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Figure. 4 Cut line of FR-SMP plaze for Figure. 5 Hemisphere model of FR-SMP
Hemisphere model Using prepreg processing
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