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Fig. 1 The relationship between gel fraction and radiation
dose for H7-PEA3
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Fig. 2 The relationship between gel fraction and radiation
dose for H5-PEA3 '
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Fig. 3 The relationship between gel fraction and radiation

dose for H4-PEA3
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Fig. 4 The relationship hetween S + 8'% and 1/ D for PCL-
PEA
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Fig. 5 The relationship between (S + $') D and 1/D for
PCL-PEA blends

Table 1 The enhancing effect of polyfunctional polyester acrylate on
radiation crosslinking

Samples M, gom? 1{ghpm?) 70/ g0

H4-PEA 21.80 13.44
H4 40000 292.95

H5-PEA 29.53 4.94
H5 50000 145.86

H7-FEA 32.13 1.74
H? TOO00 55.48
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Fig. 6 The effects of different PEA on radiation
crosslinking for PCL 1 )
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Fig. 7 The effects of PEA3 content {in mol% } on radiation
crosslinking of PCL-H5
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Fig.8 The IR spectra of 2 mol% PEA3/PCL blend
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Fig. 9 The relationship between Yong’ s modulus and
temperature for PCL-HSs with different PEA content
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Fig. 10 The effect of radiation dose on Yong’s modulus
of enhancing crosslinked PCL-H5
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- Fig. 11  The effects of dose on shape recovery behaviors of
sensitizing crosslinked PCL

Table 2 The effects of radiation dose on shape memory parameters of

sensitizing crosslinked PCL

Melting Ry Ry
Samples Gel(%) T,.(C) )
point{ C) (%) (%)
T2-0 0 - 58.3 100 0
T2-50 17.6 55 58.0 100 100
T2-100 30.3 54 55.4 100 100
T2-400 47.9 52.5 54.6 100 100

120 95100
100} —o—T2-100
80 L +TB-]00

60
40
20

32 40 4 56 64
Temperature ("C)

Recovery ratio (%)

Fig. 12 The effects of PEA content on shape recovery

behaviors of sengitizing crosslinked PCL

Table 3  The effects of PEA content on shape memory behaviors of
sensitizing crosslinked PCL

Melting Ry Ry
Samples Gel(%) T.(C) .
point( C) (%) (%)
H5-100 1 54 56.0 100 8
TO.5-100  15.7 54 55.7 100 95
T2-100 30.3 54 55.4 100 100
T8-100 58.7 52.5 54,7 100 100

GLITR, §FZTNRTHRANEHBARK
RREEX PCLEVESN R R A H B R#FER, B
REREME RS, HEB X, PCL B T
ARNERSTERE . EC NENBRILENZER
HEASHEMN Charlesby-Pinner H1, AR F-N 7
F-ERK R R AR T BRITFHREXR.
M ogilg, MIHLETFTLLE L, ZHEEBMH A MA
EPCLMBHZENERERS, WA RKS
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FEMNBSYHUBARREMHE . XMHRMAEZ  FREARE BATEK PCLERB L EHRE
BERNEIERAOTIREEATTEESSTE ALMBRSTE BT MARER LR, TUX
BB PCLB BN B MMREE  FBRCK. EXREEL, B RICILKREERE
SERER ERLESBESULRESBRE - R
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RADIATION CROSSLINKING AND SHAPE-MEMORY BEHAVIOR
OF BLENDS OF POLY{ §-CAPROLACTONE) AND
POLYFUNCTIONAL POLYESTER ACRYLATE

ZHU Guangming, LIANG Guozheng, FEI Jingyin, MA Xiaoyan, ZHANG Longbin
( Department of Applied Chemistry , Northwestern Polytechnical University, Xi’ an  710072)

Abstract The radiation crosslinking and shape-memory behavior of the blends of poly( e -caprolactone) (PCL) and
polyfunctional polyester acrylate (PEA) were studied . The influences of the usage of PEA, the number of functional
group and radiation dose on radiation crosslinking, dynamic mechanical properties and shape memory behaviors of
PCL were investigated . It was concluded that radiation crosslinking of PCL/PEA blends didn’ t follow the classic
Charlesby-Pinner equation, but was in agreement with Chen-Liu-Tang relation. The efficiency of radiation
crosslinking of PCL could be distinctively improved by using polyfunctional PEA. The more the usage and the
functional group number, the more the gel content and the more distinctive the radiation crosslinking effects. This
also indicated that the polyfunctional PEA directly participated in the crosslinking reaction. The DMA analysis
indicated that enhanced radiation cross-linking raised the heat deformation temperature of PCL and presented a
higher and wider rubbery state plateau, whereas rendered more enough strength at temperatures above the melting
point of PCL and provided enough force to recover more strain than in the case of pure PCL. The shape memory
results revealed that the well crosslinked PCL presented 100% strain recovery with quick recovery rate.

Key words Poly( e-caprolactone) , Polyester acrylate, PCL/PEA Blends, Radiation cross-linking, Shape memory

behavior



