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Fig. 1 Gel fraction of imdiated PLC against dose
¢ H7; m HS; & Ha
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Fig. 2 Relaton between 5 + $'7 and 1/ D of irradiated PLC
¢ H7; m H5; a H4
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Table 1 Gelation dosage and ratio of degradation to cross-linking of PCL
with different M

Gelation  po/go{ratio of degradation
Samples M, G Value

dose{kGy) to cross-linking )
H4 40000 182 1.65 0.066
H5 50000 91 1.38 0.105
H7 70000 4] 1.25 0.167

2.2 ENXEBENECAENEEENRME
PCL @ R WA B it ikRE (T 5 R
WEB(ER)PIFE2 .

Table 2 The effects of radiation dose on mechanical properties of PCL

Dose H4 H5 H7

(kGy) T,(MPa) E(%) T,(MPa} E(%) T.(MPa) E{%)
0 21.0 180 20.6 506.7 20.6 3.3
50 22.4 10.7 20.8 126.7 20.4 566.7
100 16.1 4 21.6 26.7 22.7 166.7
150 £5.7 3.3 21.0 21.3 21.8 78
200 11.9 2 16.1 6 22.1 12.7
250 9.2 2 13.0 3.3 22.8 arT
300 4.4 0 12.9 0 15.4 1.3
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Fig. 3 The DMA curves of Hds with different dosage
—%— H4-0; —— H4-100; —a— H4-200; —=— H4-300
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Fig. 4 The temperature dependence of dynamic modulus for

H5s with different dosage
—&— H5-0; —&— H5-100; —a— H5-200; —=— HS5-300
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Fig. 5 The DMA curves of H7s with different dosage
~—4— H7-0; —m— H7-100; —a— H7-200; —=— H7-300
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Fig. 6 The DSC scanning curves of H-4 samples with

different radiation dose
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Fig. 7 The DSC scanning curves of H-5 samples with

different radiation dose
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Fig. 8 The DSC scanning curves of H-7 samples with

different radiation dose
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Fig. 9 The strain recovery curves for PCL-H4 with
different dose

—o— H4.300; —— H4-200, where the last numbers
represent the radiation dose are 300 and 200 kGy,

respectively .
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Fig. 10 The strain recovery curves for PLC-HS with
different radiation dose
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Fig. 11  The strain recovery curves for PLC-H7 with

different radiation dose
—4— H7-100; —a— H7-200; —a— H7-300
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Table 3 The recovered Iempemmne( T.) and the final recovering ratio
{ B/} of the studied samples

(el Fraction Crystal melting

Samples T, Ri(%)
(%) point(DSCH( )

H4-200 0.5 - 56.01 5
H4-300 15.4 52 54.84 100
H5-200 17.5 55 57.04 100
H5-300 30.9 54 54.69 100
H7-100G 8.5 55 - 99
H7-200 27.9 54 56.74 100
H7-300 36.6 53 55.97 100

SZ . BCABEKWENRNEE . BIERE
PCL AR EHBRPKF TR RBEAN, B
WG, A FREEE, CREME K. B M
PCLHGREA TR GRENERAR BHZ
KEMPCLHEEERERER AEHB AU
LTHRAHFHRS AGBEEX PCL #HFThrfd, 4
ERHBEI RGBS RIESE, SEHMATHE AL
LB B EAEEKE .
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RADIATION EFFECTS ON STRUCTURE AND PROPERTIES OF
POLY( £-CAPROLACTONE)

ZHU Guangming' , LIANG Guozheng', XU Qianyong’ , YU Qiuxia’
{1 Department of Chemical Engineering , Northwesiern Polytecknical University . Xi” an  710072)
{* Northwest Iustitute of Nuclear Technology . Xi” an 710024}

Abstract Poly ( e-caprolacione) s ( PCLs) with different molecular weight were cross-linked by y-radiation. The
radiation crosslinking feature was examined by Soxhlet extractor with toluene and analyzed by using the Charleshy-
Pinner equation . The crosslinking degree is related to molecular weight and radiation dose,and the relation between
the sol fraction and the radiation dose follows the Charlesby-Pinner equation . Radiation may cause a drop of tensile
strength and elongation for all the samples d.The DSC diagrams demonstrated that radiation caused an increase of
crystallinity and a decrease of melting temperature of PCL erystals. The DMA analysis indicated that radiation
crosslinking raised heat deformation temperature of PCL and caused a rubbery state after the melting of PCL crystals.
The shape memory results indicated that only those specimens that had a sufficiently high cross-linking degree (gel
content is higher than about 15% ) were able to show the typical shape memory effect,a large recoverable strain and
a high final recovery rate.The response temperature of the recovery effect {about 55C) was related to the melting
point of the samples . The PCL shape memory polymer was characterized by its low recovery temperature and large
recovery deformation.

Key words Polycaprolactone, Radiation cross-linking, Shape-memory behavior



