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Abstract

Electrohydrodynamic effects offer powerful tools for controlling liquid
interfaces in additive manufacturing, coating, and painting processes. This
seminar presents a unified experimental and theoretical perspective on how
electric fields can be exploited to manipulate droplets, jets, and thin liquid
structures with unprecedented precision. The talk will cover electrowetting-
based droplet manipulation for 3D printing, demonstrating controlled motion
of droplets on horizontal, vertical, and inverted substrates. The role of
electrostatic (Coulomb) forces acting on ionic-conductor liquids will be
discussed, highlighting their potential for printing within confined geometries.
Electrostatically assisted Direct Ink Writing will be introduced as a method to
significantly increase printing speed, reduce feature size, and improve
deposition on rough surfaces, supported by a dedicated electrohydrodynamic
theory. Further topics include electrically driven coalescence of sessile

droplets, linear and nonlinear theories of electrically deformed Stokesian

drops, and electrically induced fingering instabilities. The seminar will also
address dielectrophoretic stretching of dielectric droplets and electrically driven deformation of conducting
polymer drops. Ov erall, the presentation aims to provide physical insight into electrohydrodynamic mechanisms
relevant to advanced manufacturing technologies, bridging fundamental fluid mechanics with emerging industrial
applications.
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