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Preparation of photothermal responsive Ti3CZTX/epoxy shape

memory composites and the property analysis
CHI Zhangyi, DONG Yubing
(School of Materials Science & Engineering, Zhejiang Sci-Tech
University, Hangzhou 310018, China)

Abstract: In order to improve the mechanical properties of shape memory epoxy (EP) and enrich its
driving modes, the photo-thermal responsive Ti,C,T /EP shape memory composites were prepared
through solution blending and hot pressing molding method using shape memory EP as matrix and
Ti,C,T nanomaterial as filler. The effects of Ti,C,T on the morphology, structure, mechanical
properties, thermomechanical properties, photo-thermal conversion properties, and photo-thermal
response shape memory properties of EP were systematically investigated. The results showed that the
addition of Ti,C, T  with layered structure significantly improved the mechanical properties of EP, and
compared with pure EP, the tensile strength and energy storage modulus of Ti,C, T /EP composites with
Ti,C, T content of 2.0% (by mass fraction) increased by 40% and 125%, respectively. In addition, EP
was endowed with light-driven properties by Ti,C, T . and the photo-thermal conversion efficiency of the
composites gradually increased with the increase of Ti,C, T loading capacity. Ti,C, T /EP composites with

Ti,C, T content of 2.0% (by mass fraction) completed shape recovery within 13 s and 40 s under near-
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infrared light and natural daylight irradiation, respectively. The composites have high photo-thermal

conversion efficiency and fast photo-response performance, and have application potential in the field of

light-driven actuators.

Key words: epoxy; Ti,C, T ; composites; photo-thermal conversion; photo-response shape memory
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