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1.1

Table 1 Sample identification and compositions of PDMS-OH
complexes
Initiator ( wt%
w( MMA ) : PDMS-OH
Notation AIBN of the monomer
w(HEA) (wt% )

total weight)

A (content of PDMS-OH) series

A0 3:1 0 0.5

Al 5:3 10 0.5

A2 5:3 20 0.5

A3 5:3 30 0.5
B ( proportion of MMA and HEA) series

Bl 7:1 20 0.5

B2 3:1 20 0.5
B3(A2) 5:3 20 0.5

1.3 i 5 R
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DMA , i FH 7 2 300 % R 1 Haz, FH i R
i 3 K/min. 25 il 5236 AR C A2 Mg D ik

A EACREE S (FEA R SF 8 40 mm x4 mm x 1
mm ) AR BN IRIC AL e 28 Ul B DA b, 72 Ah T3 4R
T XA A TEOR RSN T AR T PR v AR
ZER D ERE, ICRHZBEME 0,85,
PA'3 K/min {4 7 ik 2R, 528 T i 2= AR AZ W
Gy F I AR R EE DA b [ B i Sz G A R B A ] £
AL FE I R AR 0, B0 5t JEARIC I [ E &
(R,) 5 WIEAR(R,)BE LN

R, = (180 -4, ) /180

R, =6,/(180 - 6,)
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P SRR AR A (10 P2 35 BE A AR 1 MRS S B
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Fig. 1 FTIR spectra of (a) PDMS-OH,(b) P(MMA-co-

HEA)/PDMS-OH and (¢) P(MMA-co-HEA)

M AT LLE Y, P ( MMA-co-HEA ) /PDMS-
OH E4% (b){E 1083.7 F11031.7 cm " ¥ T
Si—O—Si Ay & 4k 2 0, 1261. 5 20 T ik H
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R R sh g B (¢) 79 3527.2 em "B A T (b) B9
3448. 1 em ' PR AR 5 RS )5 5 Ah A (a)
F(b),Si—O0—Si By e 4 s 1 i (a) 1Y 1089. 4 |
1035.6 ecm ™' 6 7 (b) # 1083.7 F1 1031.7
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BL AIXFERE C A I b T 41 445 FiL 45 IR AL SEML &1
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AO HE e Vo T F- 55, 358 1T b Rk 4L 43 A 2 Ak 4. T A
PDMS-OH i H 2 &= N 10% .20% 1 30% [
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A3 [ W T A B R O o B, xR AL
A2, PDMS-OH J¥ i Bk ¥ & % X, B & T L
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DR B 7 0 -5 AR AR B A5 BEE B AW
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R B AL IR B2 .5 P (MMA-co-HEA ) L 5 Wy 45
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AH . P(MMA-co-HEA ) 2L 59l BRIE 542 1) AH I %
SEKE. T3 A  RE D B1 BE S C [ SEM B X L
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EHPIERTHEANREHNEZ S, WA CHH
P(MMA-co-EA) LR Y, B R B 2K E
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HEA) LRy B/ NREME A

Fig. 2 SEM macrographs of complexes series A, Bl and C
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Fig. 3 Dynamic mechanical analysis of the complexes with

different compositions
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Fig. 6 Temperature dependence of storage modulus (a)

and tand (b) for complexes series B
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Fig. 7  Shape memory behaviors of complexes with different
content of PDMS-OH: (a) series of photographs of B2 as a
representation showing the macroscopic shape memory effect and
(b) relationship between recovery ratio and temperature of

complexes series B
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SHAPE MEMORY HYDROGEN-BONDED P( MMA-co-HEA )/
PDMS-OH COMPLEXES

PAN Yi'? | LI Zonghui'?, LIU Tuo'®, ZHENG Zhaohui' , DING Xiaobin', PENG Yuxing'
("' Chengdu Institute of Organic Chemistry, Chinese Academy of Sciences, Chengdu 610041)
(* Graduate School of the Chinese Academy of Sciences, Beijing 10039)

Abstract A new type of shape-memory poly ( methyl methacrylate-co-2-hydroxyethyl acrylate ) /hydroxyl
terminated polydimethylsiloxane ( P( MMA-co-HEA ) /PDMS-OH) hydrogen-bonded complexes were obtained
by the copolymerization of MMA and HEA on the presence of PDMS-OH. The chemical structures,
morphologies and dynamical mechanical properties of these hydrogen-bonded complexes were determined by
FTIR, SEM and DMA analysis. The results show that the content of PDMS-OH significant impacts on the
morphology of P ( MMA-co-HEA ) /PDMS-OH hydrogen-bonded complexes. The morphology of hydrogen-
bonded complexes transform from sea-islands structure to inversed phase structure when the weight content of
PDMS-OH increases from 20% to 30% . Shape-memory effects of hydrogen-bonded complexes were studied by
bending tests. The results show that P ( MMA-co-HEA ) /PDMS-OH complexes achieved excellent shape
memory properties with strain fixity ratio of above 98% and strain recovery ratio of above 99% . Compared to
poly ( methyl methacrylate-co-ethyl acrylate) /PDMS-OH (P(MMA-co-EA)/PDMS-OH) complexes, P( MMA-
co-HEA ) /PDMS-OH hydrogen-bonded complexes exhibit higher modulus ratio owing to the hydrogen-bonding.
Furthermore, the recovery speed of hydrogen-bonded complex is faster than that of the P( MMA-co-EA )/
PDMS-OH at the same temperature conditions.

Keywords PDMS, Complex, Hydrogen bonding, Thermo-mechanical behavior, Shape-memory



