17th International Conference on Magnetic Fluids — Vienna, 2026 Book of Abstracts

89
Magnetically Driven Transport on Microlamellar Surfaces
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Multi-lamellar laser-inscribed structures on the surface of a magnetoactive elastomer enable
controlled directional transport of objects under magnetic field actuation. When driven by
a rotating magnetic field, the lamellae reorient sequentially, allowing this magnetoactive mi-
crolamellar structure to behave as a magnetic “conveyor belt”. We analysed the transport of
solid spheres on these magnetic conveyor belts by studying the dynamic response of lamellae
to the magnetic field and quantifying the energy and momentum transfer of a single lamella
to a solid sphere [1]. This energy transfer determines the upper limit of the transport speed
of a solid sphere and further demonstrates three distinct transport regimes: kicking, pushing
and bouncing. We showed that the transport regime is determined by the propagation veloc-
ity with which sequential lamellae reorient along the array, which is dictated by the angular
velocity of the rotating magnetic field. Our results establish the physical mechanisms gov-
erning directional transport on magnetic microlamellar systems and provide a basis for the
design and optimisation of magnetically actuated transport systems.
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