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Effects of Electron Beam Irradiation on Properties of Shape Memory Polycaprolactone

Zheng Junchi' >, Meng Feiran’, Meng Zheng" >, Sun Zhaoyi' *, Qian Jing"*, Su Yu'?, Shu Bangjian" >, An Junying'**

(1. Beijing Aerospace Chemical Engineering Co., Ltd., Beijing 100074, China ; 2. Beijing Institute of Aerospace Testing Technology,
Beijing 100074, China ; 3. Academy of Aerospace Propulsion Technology, Xi” an 710100, China)

Abstract : In the process of using electron beam irradiation to achieve cross-linked polycaprolactone (PCL), the effects of ra-
diation dose and the amount of trimethylolpropane triacrylate (TMPTA), which is a crosslinking agent, on the cross-linking degree
of PCL materials were studied. Several PCL sheets with a mass fraction of TMPTA between 0% —2% were prepared by melt extrusion
and injection molding. After 10—50 kGy electron beam irradiation applied on several kinds of PCL sheets, the gel content was ana-
lyzed to confirm the crosslinking degree of the PCL. The result shows that the crosslinking degree of PCL increases with the increase
of irradiation dose, meanwhile, using TMPTA can significantly improve the degree of crosslinking of PCL under the same irradiation
dose. Furthermore, comparing the differences in melting point, shape memory performance, mechanical properties of PCL samples
with different degrees of crosslinking, it is confirmed that the melting point and the deformation recovery rate of PCL sample de-
creases, and the modulus at constant extension in elastic state increases with the increase of crosslinking degree of PCL. In the indus-
trial preparation of shape memory PCL, the sheets can be stacked 24 mm and the same amount of radiation can be applied on both
sides, so as to improve the production efficiency and reduce the radiation cost.

Keywords : polycaprolactone ; electron beam irradiation crosslinking ; shape recovery rate ; shape fixation rate
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