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Light — driven polydopamine/waterborne epoxy shape memory composite
WU Yanglong , DONG Yubing , FU Yaqin
(Silk Institute, College of Materials and Textiles , Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: In order to improve the mechanical propertyof WEP (water-borne epoxy) and enrich its
driving mode, polydopamine (PDA) nanoparticles with excellent photothermal properties were synthesized
and then added to the WEP matrix to prepare PDA/WEP shape memory composites. The PDA/WEP
composites were characterized by a series of methods. The results showed that: PDA nanoparticles could
improve the mechanical properties of the composite. The breaking strength of pure WEP was & 8 MPa,
and the breaking strength of 0. 1 wt% PDA/WEP was obviously higher than that of pure WEP. The
addition of PDA endowed WEP the light-driven property. Even when the PDA content was 0. 1 wt%, the
temperature of PDA/WEDP composite could rise from 25 C to 104 ‘C in 30 s under 808 nm NIR light, and
the shape recovery could be completed within 13 s. Furthermore, the shape recovery time of the composite
was shortened as the PDA content increased. Since the preparation method of the PDA nanoparticle is
simple and environmentally friendly, and it has excellent photothermal conversion performance, it can be
used as a functional filler to obtain a light-driven shape memory polymer composite.

Key words: polydopamine; epoxy resin; shape memory composite; near-infrared light; photothermal

conversion
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