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TZF( BDO) HEH, RABSEEBREAHE& T LSRBERERES. BERANHSH
. HRFERE . KB FREH 1600 | 7000 3L HANRH], BERIE 5% 2 38%( &
B) A%, FSERMEITE C M RRER SR, BRI P B,

WEHE R AR BETERE. SR REARB T _FEPBKR D, BER20% EHHE
B, 7E50C FTEEREABRBE. REESTH 720 M L.

Tab.1 Parameters and DSC results for segmented polyurethanes

Sample Mole ratio ofA:;IL Hard—seg  [4] T. AH, Crystallinity 7,
PCL /TDI /BDO prepolymer wt. % (/g (T) (/g—soft) (%) (t)
T-121-16 1/2/1 1600 21.51 46 0 0
T-132-16 1/3/2 1600 2052 .4 0 0
T-143-16 1/4/3 1600 37.68 .30 0 0
T-121-2.0 1/2/1 2000 17.97 0 0
T-132-2.0 1/3/2 2000 25.98 0 0
T-143-2.0 1/4/3 2000 2.5 0 0
T-154-20 1/5/4 2000 38.08 0 0
T-121-4.0 1211 4000 994 42 1094 5748 424 50.3
T-132-4.0 1/3/2 4000 150 37 -.49 898 4.5 47.8
T-143-40 1/4/3 4000 19.58 A -334 3674 27.2 45.2
T-121-5.0 1/2/1 5000 805 1.0 1128 58.48 43.2 50.3
T-132-5.0 1/3/2 5000 1231 1.06 2890 4.3 312 480
T-143-5.0 1/4/3 5000 1619 .95 -894 1785 13.2 44.9
T-121-7.0 1/2/1 7000 58 .74 1315 62.83 46.4 50.7
T-132-7.0 1/3/2 7000 912 123 1077 5.3 4.4 50.7
T-143-7.0 1/4/3 7000 12.13 9 179 50.58 375 50.7
T-1%4-7.0 1/5/4 7000 14.95 M4 159 5359 39.6 49.5

1.2 SH5HR

M Perkin—Elmer DCS—4 B2 R A B SRR B T o700 &, &
Bl 0mg 2. FHEMMBEEE K 20 C /min. BEMPSEFMKIE. A Rigaku
D /MAX -3BE! X — ST IER R X — SHRTSER(Cull, 20=5~ 45, A=
0.154nm). HI3EE Rheometric Scientific /AR DMTA MKIII % K53 3% {3 7 FHE 3
3T /min, $% 10Hz W&RATRE T REBRRNEHIE S EHE.
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MEUREFBRAERRICIZEN - ML EAHRETE THRERK BA RFHNS S
. BAERE-THPCLERANERYE. R 2VWETHEREERHENBE S
. FEFRS, RN TEEER, 4 PCLETLIBFHE R, TURE, BS
THEH 1600 #) PCL B GGG IRE T, FE & T, BI85, HAZHAHGNEEHRER
K. EACERGEWE2 T2 PCLAKSY, XEFREANESEHERE SRS
TRAETH, B FRE¥K, HEREAMMAT TR, WRM 100% 4558 PCL 4
RRASAE 135.43) /g R BLAES, ATLIS HaX 8 PCL MIBARRISS B ETE 56% B 60% 2 JH).

Tab.2 DSC results of PCL prepolymer of different molecular weight

Sample M, x 107 7(C) AH.(J /g—soft) Crystallinity (%) T.(C)
PCL-1.6 1.6 17.00 81.51 60.2 46.33
PCL-4.0 4.0 26.34 81.64 60.3 53.53
PCL-5.0 5.0 26.70 78.83 58.2 53.49
PCL-7.0 1.0 28.19 76.91 56.8 55.86

ERAGERRD, ATEBRMSIA, (18 PCL KBS AL 84 PCL BB AT
BB T, B8 DSCERFITE 1. MTFRES TEH 1600 F1 2000 BE A, HRAE
RBKEES. X—HALMFE URHRE R -8, FlaXHk(7]) mKBESTFER
RS, BRAKBTULSR, BREMM PCLE R, HE QBRI SR
B, ERESFRMARMZMGT, KENSREHHEERSBNENMAEE. 812
PCL BRI AN A TDI BEREH WAXD £ 8. BWMHN, BRERVTEBRNELE
ARE—ERELMH TRENEREES, EHEAEYRKBENRAEH.

50

} PCL-7.0
_——_—’/} t\ A T-121-7.0
10 -
‘—4_/)\ A T-143-7.0 0
.| | | ¢ } I 0

5 10 15 20 25 30 35 40 45
2(°)

Crystalinity (%)

Soft seg. M, x 10

Fig.1 WAXD patterns for PCL prepolymer of molecular Fig.2 Dependence of PCL crystallinity of polyurethanes
weight 7000 and the corresponding polyurethanes on molecular weight of soft segment
(] T-12b O T-132 A T-143
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B4 TREGRFAPRENGRENS FRNXR., KEAES TERRN RE
i, E—REENRRASFRIEERN, KEEAERERM, KEHEKES BN E
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B389 PCL /TDI /BDO R & Hs ik &
B, BB RIER5r F B7E 2000 2
3000 2 8], HHEEEBRSEMNESM
BAMEM. X MRS FRUNERE
BRAERICIZIENKES TET
FR. B Z B R BB RS —
MERS TR, RELKESTFRET sor
WRER, RERL2BRBRIZIZE >
k. S8R, KBAREGHERENH . 20 40 60 80 100 120 140 160
%, ASCRAKE 20 C /min BEE & T(c)

#F_FB{]%%’ ﬁﬂ%%ﬁ&ﬁ?%ﬁ 2000 Fig.3 The temperature dependence of dynamic modulus for
M%E%EEETHEE%QE&N TDI based polyurethanes with PCL segments of molecular
IEJ, ﬁ&ﬂtﬁ%ﬁ—%ﬁ!ﬁﬁ@%%, B weight 5000
REHBOSRENRAEBEERE _ 1_1s-50 - — - T-12-50 T-121-5.0
LB ER .

ZBAEYE R RICIFEN S — MV EXRERREE MK ESYHEL
BARER. —BkiE, SHRELABYNEK. BRREAHEAN, EHEER. BRI
MO BERS ANEXARNEAERAAN, REZBHES. ERBNHRERSE
WERN, BFRAER, XAEESEEERATENEL N EERSHaTUED, A
EIRICIZH BN Z R BB PRHRBNARKSFR. XK, XUHRKH
KB RITHBEEE B B AR U KR R B B R B — MER E A
MBS, RIIWHREREERY, REETERSER T —EHEN, RERBES
TERMBLA, BERARTURELRMEHERBENTENYHEHKME. B3GHTHK
BATENSO0AFMERSEREHRAEMYDMALGR. X TERSES A
12.3%. 16.19% B T—132—-5.0 M1 T—143-5.0 %%, HHET, HABERE 10°Pa
A, MBEFE T, HTRENERM HASHBETHRTHIRER. ZFF
B—EHFE, XUHERECZER T EEMNYECK SRR EAREE. MER
A5 R 8.05% HiEE T—121-5.0 R NIAR, YFRZHEE A6, AENERS
BITHE, AERSHTE. XEMARTHFEE - THANERSERE. £#EZT, &
BRLIERZENYHERBEME, ARG BRERERER, X—RMEAH 10%.
EREBBRA, KREGEEREE, ARTHRREMEEEE, MKBERMZE,
KEEBAKTH, BHATHMR#TEZMESL. £100C /5, BERENTR, @
FHEBEMXZE LR, KRENHSEEHDRK.
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T(T) Fig.5 The recovery results of TDI polyurethanes

Fig4 Shape recovery curves of samples T—-132-5.0 with different draw -recovery times
with different draw ratios —O- T-121-50 —-O- T-132-5.0

TDI-132-50 — [ - 1.&4 —O— 265 — A\ — 3.74 — A - T-143-50

Bl 5 RALML Y 2 B — SR ARAR IO B KA - MEEFLROER. FEKES
TRMRMEAMST, BRAMEKEE AR S BAEMEMKEY, #HT-132-50
M T-143-5.0 MBI R AT HE 93 ~ 95%, MMikH T-121-5.0 WEEEEKT 85%.
RELERRY BB MRS RWRICICPHERN EENE. WA 5B UERI BRI
BEERAUERR. X E R AT ST’ TARENYEK SR,
YEZHENEEETE WHERABRRERRAESL 2 ~ 3KAME, BERZRIX
100%; XHHEE & BEMRM A TDI-121-5.0, Z¥RBMBEH AN EZERAES, H
M RAELIXE] 100%, MRAEFFE 2% Lhf, XRVMTERIERMK, HmHLHE
LUEBSEE. E MY B 2B 24 LUE Y 200% BB 3E.

s % X &

[1]
(2]
[3]

[4]
(3]
(6]
[7]

Ota S. Radiat Phys Chem. 1981, 1& 81

Ishii M. Plastic Science, 1989, (6): 158

Hou J A, Ma X Q, Luo X L, et al. Proc of Intl Symp on Polym Alloys and Comp. Ed. by Choy C L.
Shin F G. Hong Kong Polytechnic, Hong Kong: 1994, p2l1

J A Hou, X. Q Ma, X. Zhang, et al. Vysokomol Soedin, 1995, A37: 1377

Crescenet V, Manzini G, Calzolari G, et al. Eur Polym J, 1972, & 449

Ong C J, Price F P. J Polym Sci Polym Symp, 1978, 63 45

Seefried C G, Koleske J V, Critchfield F E. J. Appl Polym Sci, 1975, 19: 2493



434 FERES: HARBUBRICICEN RS H L R R EE 467

[8] Hepbure C. Polyurethane Elastomers. Appl Sci Publishers, Ltd. 1982
[9] Xiao F F, Shen D Y, Zhang X, et al. Polymer, 1987, 28 2335

THERMOPLASTIC SEGMENTED POLYURETHANES WITH
SHAPE MEMORY PROPERTIES

LI Fengkui, ZHANG Xian, HOU Jian’an, ZHU Wei, XU Mao
(Polymer Physics Laboratory. Institute of Chemistry, Academia Sinica, Beijing 100080)
LUO Xiaolie, MA Dezhu
(Depariment of Materials Science, China’ s Uniwrsity of Science and Technology, Hefei 230026)

Abstract A series of PCL /TDI /BDO polyurethanes with different compositions was
synthesized by solution copolymerization. DSC, WAXD and DMTA were used to
study the crystallization of PCL soft segment and microphase separation of the
* polyurethanes. It was showed that the crystallizability of PCL soft segment was de-
pressed by the introduction of hard segment in the polyurethanes, and the soft seg-
ment was not able to crystallize until its average molecular weight was above 3000.
The hard segment was able to form sufficient domains if its content was relatively
high. The polyurethanes with proper compositions show good thermally stimulated
shape memory effect. In addition, the influence of draw ratio, times of cyclic
deformation on the shape memory behavior was also investigated.

Key words Segmented polyurethanes, Shape memory properties





