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ABSTRACT The performance of radiation crosslinked blends of polycaprolactone(PCL) and poly-
methylvinylsiloxane (PMVS) was investigated. The results showed that PMVS played a promoting role in
radiation crosslinking reaction. As the usage of PMVS increased, the gelation dose and the ratio of degra-
dation to cross—linking (pp/qo) decreased, these demonstrated that the efficiency of radiation crosslinking
of PCL was boosted. The elastic modulus of radiation crosslinked PCL/PMVS blends decreased with the
increase of PMVS under the melting point temperature of PCL, and increased with the increase of PMVS
above the melting point temperature of PCL. The properly crosslinked PCL/PMVS blends has good shape
memory effects and the ratios of deformation recovery (>95%).
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% 1 PCL/PMVS LiEYHIBL L
Table 1 Compositions of PCL/PMVS blends

Sample number H5 SR-2.5 SR-5 SR-10 SR-15 SR-20 SR-30 SR-40 SR-50
PMVS%/in wt. 0 2.4 4.8 9.1 13.0 16.7 23.1 28.6 33.3
1 ZRFE 2 gRE5itE

1.1 HanHE

LI A Rk PCL-H5(E X 4r-1# 50000),
F3 Z AR (PMVS, J§5 HG110-2), &+ T8
55~60 J7, ZME S 0.2~0.3(mol)%. FEHHEZ
5 LR B DR AR B ML 2B 0% 10 min, REHFK 1
FRECHS PCL ##4734R, 7E 70 ‘CTIR#R 10~15 min,
BCE 24 h J5 R 5~10 min, RIFERERNERF
MIEM 2 mm R F.

Bk ke R E RS T, ERBESHE
HTH v HRERE. BRERN CCo i, MEX
3.2x103Gy/h.

1.2 EERK

KR RIRE S, BTN, HRRERR, £R
RS PN EIR 48 b A k. BUH)EHTEK Z B8
VEURTIE, BE M 50 CTHT 24 h. FFREE
BEHRE, SRS R.

B AEYIGFH =8 CMT6303 B FJ7 iR BHLi%
EF % GB1039-92 i1 GB1040-92 ilik S 24 AE,
P B 100 mm/min.

{# F 22 E 2910 & MDSC 317 DSC 447, B
# F#E 10~12 mg, ¥FEMH LA 10 C/min FHEZ] 80 C,
{88 5 min, HEERT SRR, R, LUHEEEEH
i 80~—120 CREIENTFEHY DSC B4,

F%E 2980 REh AR R TR L 58 5T
Rk PCL # 5 B SR BB IR B B LB L. #E
R~F% 20 mmx8 mmx2 mm. FHE#EE 2 C/min,
i 10 Hz.

FEM B ARIEAZHERE (9] B, Hed8 RN B Ay
ZRIREE (200 mm x5 mmx2 mm) HIE] 65 C, fF
HABHERMHEIFRKY 2 ff (BZ Ey), EINNF
ETRHIER, B TRCHENS S, hAEAE
R, GEMEARN Eo. Eo/Er B XREEREE
R (Re%). ¥R R ERARR kG
E, Bh 2 C/min BFHEEE I, 8§ 2 CigR—K
WA HIEAE R (E,), Ei/Eo & X KHEEKIHE R(t),
BREEWREHRIFICN R 1E R(t) — T HLR, &
R(t) — T #£R L, 50% R, BTXT R HIIRBE & X AR
WERE (T;).

2.1 PMVS 5 PCL th3tiR4sE

ME 1 5 R, £ PMVS &R8MEE, PCL 5§
PMVS fy4k 50k B, JiEATR &8, 24 PMVS
B &R R 33.3% B, HBLRA4E 4, 32 CAA MK
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PMVS B&H& 2, BEFMEGEH.
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it 20% B, LRMRRE AL R, BEMEK. BKE
7 d Jg, FHR 4 20 min, {3 JCH] BEYEE, WL PMVS
55§ 2 B R R LA SRR AR A
2.2 PMVS ¥ PCL 4§13z BErRs

B 2 FH, HEEE S BAy RN, LR YR B
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5 JE Xt 4 S L AR FEAR TR BB 2 B T S RAT
F& 5B, FrUABER & Bey s n iR, %
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Fig.1 DSC scanning curves of PCL/PMVS blends
with different compositions (cooling process)
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Fig.3 Relationship between S + S'/? and 1/D of
PCL/PMVS blends
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Table 2 Radiation  crosslinking  parameters  of
PCL/PMVS blends with different com-

positions
Sample PCL/PMVS Gelation dose po/qo
(in mass) /kGy

H5 100 91 1.389
SR-2.5 100/2.5 62 1.359
SR-5 100/5 43 1.268
SR-10 100/10 18 1.243
SR-15 100/15 14 1.144

LB 62 kGy. X itEH, PCL/PMVS JLiEY) 4k
B CONERES 53CHE. R 5308 LM LA AT
BEMEIMLEER, K PMVS &8 3LEYH po/q HIE
8K, Wis PMVS & BHILIRYIE po/q HAEB/D.
XUgE R BEE PMVS & By, SLE 5t
BRI RGN, Bl PMVS & #if# PCL/PMVS 3t
B K PMVS & &K PCL/PMVS LB ER S
ZHE. B2, PCL/PMVS LRI H S8 5T 3B ot
REWEER, PMVS X8 C BB RBAE —EH
fREVE I, AT LA SR 5 3T 50 f B I A7) .
2.3 PMVS/PCL 3;B#iN 75 HEE

M 3 WLLEH, ZEFE <100 kGy B, LB
BIPL R R A B I A AR RENER, X
FENIHEF PMVS W3CH; EFE =l 2E, ESE
SRR, PCL/PMVS iR 4180 hr 38 B FF 46
Tr, X PCL 3@l B yLEY+ PCL
RELEM, PCL RYIE ST B 5 EILE YR B R R
{B 5% PCL-H5 ML, T M9 A TR, &L
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Table 3 Effect of radiation dose on tensile strength and fracture elongation of PCL/PMVS blends
Dose/kGy H5 SR-2.5 SR-5 SR-10 SR-15
T,/MPa E/% Ts/MPa E/% Ty/MPa E/% Ti/MPa E/% Ti/MPa E/%
0 20.6 507 19.0 510 17.6 496 15.7 407 12.6 324
50 20.8 127 20.4 387 20.8 323 14.8 327 10.4 367
100 21.6 26.7 21.1 254 19.6 245 16.2 227 12.7 267
150 21.0 21.3 19.7 ° 109 18.0 110 14.6 121 11.8 178
200 16.1 6 15.9 27 13.1 45 12.7 66 9.1 107
250 13.0 3.3 12.2 15 11.0 16 10.7 33 10.8 87
300 12.9 0 10.4 5 9.3 4 9.6 15 8.4 53

BYh PMVS &REH M, LR BRI RE T R,
XFEER PMVS #I5RERZTERMN.

FLTR 4 oy B 24 e < 3R A, 2 B 8 S A B 16 b T
TR, {H54 PCL-H5 A8t T KAy iR B A B B A&
fi%. X LR PR IR o dll PCL BT
HIEHEBRS PMVS fEHEESTFA %50, 5 PMVS
WAt Z IR N T B A K. 758 IAH F A '
(>100 kGy) B, 3LIRIRI MR MK R PMVS &8
B3 N T 3R, IERE T X — 8.

2.4 IEHIZE PCL/PMVS HKBMEZHEHFS
#h

B4k EHEREBES B TRYZETERE
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HEYIF PMVS BRLA, LEYHEKSESRA
(F 3), CBEEHH, A THEEEMNER, HX
Flig R LA AR /D, FH, SRR PSR RE

10

logE/ Pa

0 1 L L 1 L 1 1 L L L
4 20 36 52 68 84

Temperature/°C

1

B 4 PCL/PMVS JLiRY)H SRR B HE 1L
Fig.4 Relationship between elastic modulus of
PCL/PMVS and temperature
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%
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Fig.5 Shape memory behavior of PCL/PMVS
blends (radiated 100 kGy)
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Table 4 Shape memory properties of PCL/PMVS
blends (radiated 100 kGy)

Sample Gel/% T:/C R /% R /%
H5 1 54 100 8
SR-2.5 11.3 53 100 98
SR-5 18.5 51.5 100 100
SR~-10 23.3 51 100 100
SR-15 26.2 50 100 100
2 110
P
© 100}
ey
o
3 90}t
9 e SR-25
- e SR-5
& 80F ° SRI0
s o SR-15
£
S 70+
[
o
60 1 1 1 1
1 2 4 8 10
Cyclic times

B 6 MEFKEIKE LR

Fig.6 Effect of cyclic times on recovery ratio

&G TAHZIZE, PCL R HERARL BIK
S EFINHE] PCL # MU b, HRENBAKE,
G E R IR RICIZAE. PMVS FER
F# PCL/PMVS fLiE4) (58 100 kGy) BIIERIC
2R TR 5. NE 5 fIR 4 7T, B FRBRE
KA, ¥H 100 kCy B4 PCL BFEANEKA,
i PCL/PMVS FHiB¥#E R RE A REA LE 524
K. R e, BEE PMVS & BN, SBREER I, 7B
VKR AR A, T AR 5T 3 BE .

&l 6 R, HEETEIP R B34 N, SRR B AR
YRR HRA PR, iX AT B R 3CH A B F1 PMVS Yy
YA RIEA G . E R, BEEAEIKE LA
KT 90%, Ui#i PCL/PMVS LB # B RIS R
BT

3 & #

RENEESKEE (M 20 45)PMVS 3174

RBIILIE, WLABRIU PCL XELZHMHMILEY, X
P IRYI RS 5T 3SR PF S Charlesby—Pinner JE & .
PMVS X PCL Wy$a51 35CBa (R#EVEH, HEEILIRY)
d PMVS F B0 i, BER AL BURAK, MR 5 30Ek
JLERBHAE po/qo WAERE /], SBH BN ER . W
EIRYF PMVS SR, SR Ah R E
TEE. LRS00 b R K SR Bl R A B A RS T
K&, {H T R IR B Angt PCL-H5 A6 W, 7 B B REAK.
5T 3B PCL/PMVS SR A M SRR B 7E IR AT,
B PMVS & By TR, ZERRAT, B PMVS &
BAHE T AR, &SRR PCL/PMVS SHEY R
A RIFHERICICREE BERKEEKXT 95%.
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