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Secondary-Shape Forming of Polyurethane-Shape Memory Polymer
Hisaaki TOBUSHI, Shunichi HAYASHI and Yoshihiro EJIRI

1. #5
HEA TV V= MERERE ENTEY, £0F
D=2 TERFLE AR U = —(shape memory polymer, 2L F
SMP)A 5 5. SMP DMLY T R ErBIZE-SWTHN
5. SMP I T AERBIRE T, D LT CRERED B4
BTHs. WERTER LEBRIMEE CREE S, B
LV ILOBRICEET S, ZRETOFRICLY,
Blxhz, B CREME/FEITOL, 5xonkE
% RLE T 5 Z R JE 8 (secondary-shape forming,
LUF SSHEND Z & Nbhhotz B Z o “REEFR
FITHM AR RN TIE~OISH R S h 5. ABFZRIC
BWTIE, SMP &— R &R LT, fx ORFEREICE
% 3 RETRBRZ TV, ZWRIRTERHE & R~ T,
2. ERFGk
2.1 6 M B KO ERMIEEEE T ¥R
DY 7L H L F SMP ¥~ b MP9000 A Li=. B
ARG RRBRIC X 0 RO 72U T ABBIREE T, 13 373K T
Hote., RBRFIIE S 5.0mm, £X 60mm, 1§ 10mm T
bofe. 3 RHTRERO S WML 40mm TH o7z,
22 EBFMR  SMP I — bOBREE & ZREFEE
BIAD T3 AR E 1T - 2 ERICB W T,
TbBEE dy/dt % 2mm/min & L, BREDH you &
15mm & U7z, LAFICERBRGIEE R,
(i) SRRFEGREF O T3R8k
O TH20K ETREBRFAEZMA LI, BKZLH yo
=15mm £ CAWNE 5 %2 5.
BRIZDH you ZHRELENLEEE TREITS.
L7ed o> T, RIFZDH 0 e EZH L.
MmA&, PTEDREHRE T, (T,= T, ToH10K, TA20K,
Tg+30K)E THIET 5.
REFIRLEE T, TINEE, FTE DRFERER 4, (4,=0.5h,
1h, 2h, 4h, 8h)y TEFEEZ 1T 5 .
TR DIRFRFRFRI ARG L7 B, BRITF 217V EA MR
RBiIZT 5.
Bk, RBA % 7420K £ TMEL, k% EE
g5
(i) REFFRFFO TR
DL ODHRBITERFERFOMITRBLE L THS.
® WwHIAR, T=b y, DR EFHAFEERICITD TEIR
RN, 3, B R EF LT 2 TR OREFEEE T,(T),
=T, TH10K, T, 420K, 7T +30K)E TMES 5.
@ BRFEHRE T, Ty, 2 FEOMREFRERT 4, (r,= 18h, 24h,
48h, 72h, 96h)D R FFT 5,
® FIEDORFEERSEE Lz b, RERREEERVAL
AR 5.
® bRk, RBRA % TA420K £ THMEL, JHIR%EEIHE
S5,

® ® ® ® ©

3. ERR LB
3.1 WE-7bHBE  Figl I& 1,=T, t,=¢h © 3 &
FTRERTHONEWE-LbL AR, Figl (27T
X1, TH20K TAMT20. 7=bBB 10mm TEET

WHEITRKEEZ & 5. RO Yoy =15mm £ TAF
Liz#, BHETH Q. BEFEE T, SMP IV T 24K
KRBEDER LIREEZ R THEEND. BRET
BB, FTEORERE 7, £ THE L), FrE DRER
M o4 TREERZITOD. F0%, BFEZITH>0. BREE
59mm O LABRBEETS. ZOBRGEbRMIEART
OMBIC LV EIET 225, R THEF T Limm OFHEHE
bABRENHE.

32 ZHBIEER eI ARe 0 BRI
ARG BB, HITEZ I BE0EBIRELF T
— FEREOHITOTARICESE, REFEOTheg B IO
B O 7e, RO, BHKRIDHOABIZEIT S —
FOMEBEREE KD, T LY — FREOMITOT
HERD, CRIBEAEEFMT A 20, DRBE
H(rate of SSF) S # RN TEHRT 5.

&
S = L )
&

Thbb, SiEglixtT e DHETHY, REFLH
FOF R 3 EERITOTHOREERT.

3.3 "HRBEROEBEE~OKEFE  y, =15mm D
EEDORBEDHMITOT g1 208%THD. ZOHIFO
The, b, MEHEOFKEH T OT e ZHNTRDE
TIRIEIER S L AREERER 4, ORRE X OB T Fig2
WY, Fig2 bbb Loz, RIFRE T, 084,
4=1h TSI 03%, #=8h TSIX 12.8%& 725, REFEE
T 10K DA, #=1h T Si% 1.61%, #=8h TSI 25.6%
g B BRFHEEE T,+20K OH4A, £=0.5h T SiX 17.1%,
4=8h T S IX 75.1%L 72 5. RFEFRE T,430K OBAE,
14,=0.5h T S 1% 46.4%, 4=8h T Si% 89.6%L2%. ZDX
IICRBFIRE 7,088 < 2313 Y, TKBERIEL 5.
FEio, RERRM , ARRD L ZRIBERITELI Y,
—EEICEFT S, IR EEESBRICRDIE Y,
SMP O3 T-DI 77T 0 EERFERICRY, 8
DOEMPELRLTRY, BREVBEEINDZ LIL 3.
LU, 4=8h E TORFEEMTII IR ER S 3 100%
12725 Z Lid7au.

4
3t @ PushinV
Z @ Holdingl
=)
g oL
= £
L g
® Heating 1‘-9
S
0 F
0 5 10 15 20

Deflection [mm]

Fig.1 Relationship between load and deflection
at Th‘:Tg and #=4h

— 277 —

NI | -El ectronic Library Service



The Society of Materials Science, Japan

Rate of SSF § [%]

Holding time 7, [h]

Fig.2 Experimental and calculated results of S
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Fig.3 Relationship between S and #, for long holding time
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Fig.4 Equi-secondary shape forming rate curve in bending
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