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Fig. 1 Process of PBPCS fiber shape memory testing
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Fig. 2 DSC curve of PBPCS powder
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Table 1 Reversion ratio of PBPCS fiber at different temperatures

Temperature

) 8 95 105 115 125 135 145 155 165 175

Reversion

. 1.03 1.12 7.14 69.6 82.7 93.5 97.8 98.7 97.7 98.1
ratio( % )

2.2.2 JEAERME 5 KRB OK R Kl o4 2
PBPCS £F4E1E 145°C I, JEAZ [H] 53 bL 28 FTIN [A] (1) 9%
ZE . ANE AT LA, BT 3 min N, JEAZ M LG
HIL B 60% » LLJG I R I AHE LR, 9 min 15 3 5K
M52 LR 989 /Ay, I i TE AR % A7 A8 40 . A itk
PBPCS 414 B A M Ik 4 R, 7E 9 min /ifq .
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Fig. 3  Reversion ratio versus temperature of PBPCS fiber
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Table 2 Repeatability of the shape memory effect of PBPCS fiber with 5

cycles

Repeat €m €, Ry €p Reversion

times (%) (%) (%) (%) ratio( % )
1 404.5 402.8 99.6 1.7 98.3
2 404.5 403.3 99.7 1.3 98.7
3 404.5 403.9 99.8 2.1 97.9
4 404.5 402.9 99.6 1.8 98.2
5 404.5 403.3 99.7 1.6 98.4

Average 404.5 403.2 99.7 1.7 98.3

“Rr=Ce,le,) x 100%
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Fig. 5  Strain-time and length-time curves for PBPCS fiber with
0.8 ¢N load at 145°C
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Table 3

Comparison between PBPCS and other polymer fiber in

reversion ratio

Fiber PAN PTT PA HS PET PBPCS
Reversion ratiol %) 3 ~23 22 26 55 98
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Fig. 6 Schematic drawing of the molecular

chain conformation of PBPCS
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SHAPE MEMROY EFFECT OF MESOGEN-JACKEDTED
LIQUID CRYSTAL POLYMER FIBER

LI Deli', CHEN Wenping', FAN Xinghe’; CHENG Yanhua', WAN Liying',
ZHAO Xiaodong’» XU Yiding’» SHEN Zhihao’» ZHU Meifang', ZHOU Qifeng’
(! State Key Lab for Modification of Chemical Fibers and Polymer Materials> Donghua University> Shanghai 201620)
(% College of Chemistry and MolecularEngineering» Peking University> Beijing 100871)

Abstract The shape memory effect of poly 2, 5-bis[ (4-butoxyphenyl)oxycarbonyl J-styrenes } (PBPCS) s one of the
classical mesogen jacketed liquid crystal polymers ( MJLCPs), fiber was studied by dynamic mechanical analysis
(DMA)D . According to the results; the outstanding shape recovery ability of PBPCS fiber was found. The reversion
rate of PBPCS fiber was improved with the increase of temperature apparently when it was above T,(106.79C).
Especially when temperature above 145°%C > the rate of shape recovery was the best. The time of recovery from 400%
draw ratio to origin length was about 9 min. The repeatability of shape memory was good in 5 repeated times. 2-
Dimensional wide angle X-ray diffraction(2D WAXD) experiments showed the diameter of helical cylindrical blocks
changed from 2.5 nm to 2.4 nm after deformation. This result indicated that the helical main-chain of PBPCS was in
a more straight conformation. So, there would be a certain inner stress in the molecular chain, namely the shape
memory force( F_, ). It was about 1.6 MPa. There was no stable and memory phase structure of traditional shape
memory polymers(SMP) in PBPCS because it was an amorphous polymer. The reason of PBPCS fiber with the shape
memory effect is its special helical molecular chain structure just as a spring» say> the flexible polystyrene main chain
makes PBPCS fiber present a good strain reversion ability> and the mesogenic effect of side chains makes the fiber
keep its original dimension.

Keywords Mesogen-jacketed liquid crystal polymer fiber; Shape memory polymer> Helical structure





