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Multi-diameter Microvascular Healing Agent Delivery System For Composite

Material Surface Coating

SHEN Rulin'? LONG Mingjun'?? REN Meijian"? GONG Yanling'
(1 School of Mechanical and Electrical Engineering, Central South University, Changsha 410083)
(2 State key Laboratory of High—performance Complex Manufacturing, Changsha  410083)

Abstract  Multi—diameter vascular system was studied to realize the multi—point self-healing of the scratch on
the surface of composite material. The main pipeline, secondary pipeline and micro—nano porous structure were
embedded in the superficial part of the coating to form the multi-diameter microvascular healing agent delivery
system. The research indicated that three—diameter microvasculature system had the best effect of conveying repair
agent, and the diffusion of repair agent was more uniform and faster. The horizontal layout of the main pipeline could
prevent the pipeline from blocking, and the delivery of the repair agent was more smooth. The main pipeline was
embedded in the substrate, which could reduce its impact on the coating performance. Further study on micro—nano
porous structure showed that the diversion network was better than that of the porous nickel foam. Therefore, the
three—diameter micropipette system, which was embedded the main pipe horizontally into the substrate and used the
guide net structure micro—nano porous structure , was expected to be applied to the self-healing of the scratch on the
surface of composite material.
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Tab.1 Features of samples with multi-diameter
microvascular delivery system
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Fig. 3 Sketch map of multi—diameter microvascular system,
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Fig. 4 Schematic diagram of primary microvasculature diffusion
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Fig. 5 Self-healing results of samples with primary diameter

microvascular
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Fig. 6 Schematic diagram of repair agent delivery of two—

diameter microvasculature system
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microvascular
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