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The frequent occurrence of pipeline leakage accidents poses a huge challenge to
industrial and municipal safety. Therefore, this project focuses on the bottleneck
of leakage emergency response technology, proposes to introduce magnetic actuation
bonding materials into the field of leakage repair, and develops new controllable
magnetic actuation adhesives and emergency plugging methods. Reveal the
microscopic, mesoscopic and macroscopic multi—dimensional action mechanism of
material performance regulation and the internal correlation between cross—scales
through the characterization of material physical and chemical properties,
reaction kinetics simulation, and other methods. Synthesize new controllable
magnetic actuation adhesive with the goal of pipeline leakage emergency plugging
The equivalent mechanical model of the leakage plugging process will be
constructed, and the two—phase multi—field coupling numerical calculation method
will be proposed to realize the visualization of the stress—strain law and
electromagnetic characteristics of the material’ s pressure plugging process
Furthermore, the force—magnetic coupling dynamic response and plugging mechanism
of the material under the joint action of the leakage flow field and the changing
magnhetic field will be proved, which will provide theoretical basis for the
plugging application of the material. A full-scale pipeline leakage emergency
plugging experimental platform will be built to carry out the emergency pressure
plugging simulation test of magnetic actuation adhesive, verify the research
theory, and guide the material performance optimization. Combine with machine
learning to build a technical index system, a new method of pipeline leakage
emergency plugging based on magnetic drive bonding materials will be proposed. The
project will expand the research ideas of leakage plugging methods and provide
theoretical basis and support for the research and development of controllable

plugging
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