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Study on self-repairing cable sheath material with shape memory function
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Abstract: In this paper, a novel semi-interpenetrating network material PVP/p(HEMA-co-BA) was synthesized by free
radical polymerization of 2-hydroxyethyl methacrylate (HEMA), butylacrylate (BA), polyvinyl pyrrolidone (PVP), and host-
guest interaction complex which was synthesized by recognition and free radical copolymerization using cyclodextrin
modified aluminium oxide nanoparticles (CD-AL,O,NPS) as host molecules and acrylate containing adamantane as guest
molecules. The microstructure and properties of PVP/p(HEMA-co-BA) were characterized and tested. The results show that
the material has self-repairing property by the interaction of host and guest materials. And the introduction of two reversible
non-covalent interactions host-guest interaction and hydrogen bond gives the material excellent shape memory function.
With the shape memory and self-repair capability, the material can repair by itself and recover the original property when the

distance between the two sections of the crack is large. In addition, PVP/p(HEMA-co-BA) has good thermal stability and

can be used at 200°C in high temperature environment.
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6 0 99.0
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Tab.3 Volume resistivity of PVP/p(HEMA-co-BA)

I 5E RE 1 2 3 4 5
AL LB p /(Q-m) 9.86x10% 1.26x10° 9.92x10° 1.34x10° 1.18x10°

3.5 BigEMtEe

ik 206 45 B 3% 8] PVP/p(HEMA-co-BA) 3 H.
ZF W 2 MR R 0 R e B AR IE A2 PR RE L
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~
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Fig.14  Self-healing process of PVP/p(HEMA-co-BA)
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Fig.15 Self-healing properties of synthetic materials in

different reagents
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