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Fig. 1 National trends of publications in microencapsulated
composites
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Fig. 2 Graph of the change in the number of published papers in
China, USA and India
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Fig. 3 (a)Effects of mass ratio of epoxy microcapsules and hardener on healing efficiency with different
microcapsule contents and (b)tensile strength of the epoxies with various microcapsule contents'""
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Fig. 4 Evaluation index of self-healing effect for composite at different scales
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Development of Microencapsulated Intelligent Self-Healing Composites

Wugiang Li, Youtang Li, Junbo Xin, Hua Huang
(School of Mechanical and Electrical Engineering, Lanzhou University of Technology, Lanzhou 730050, China)

ABSTRACT: The engineering structural components have been widely used, while the defects emerged from
manufacturing, processing and service are inevitable, therefore the employing of intelligent self-healing materials has
become an essential way to improve the service life and reliability of the components. This study introduced the current
state- of-the- art of the application of microcapsules in various composite materials, and the research progress of the
mechanical properties and healing efficiency evaluation indexes of microcapsule- based intelligent self- healing
composites were briefly described. Then, the triggering mechanism of microcapsules in composite was classified, and
the self- healing mechanism of microcapsules was reviewed based on theoretical analysis, numerical simulation and
experimental research respectively. Finally, the problems of the current research on microcapsules were analyzed and the
future development trend was foreseen to provide reference for the promotion and application of self-healing composites.

Keywords: microcapsule; self-healing; composite; mechanical properties; mechanism



