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Electrospun nanofibers have been widely studied and applied to many
applications such as scaffold in tissue engineering and biomedical production. By
controlling the electrospinning parameters, the fiber can be produced from micron-
down to nano-diameters. In this work, the influence of electrospinning parameters to
the stability and shape of Taylor cones was studied. A Polyethylene Oxide (PEO)
aqueous solutions were electrospun under varying parameters including flow rate, tip-
to-collector distance (TCD), and voltage (V). The fiber productions were controlled
under various conditions and captured using a camera at the tip of the needle, where
the solution is expelled because of the electric force. The resulting solution droplet at
the tip of the needle was found to have the shape of a Taylor cone and was stretched
into a jet of the polymer solution (jet). It was then stretched into smaller fibers
eventually. The experimental results were then analyzed using a deep learning
approach to track the transformation of Taylor cones, the jet of the polymer solution,
and the droplet shape at the tip of the needle, with the goal of identifying the optimum

conditions for continuous fiber production.
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The results of this study demonstrate the correlation between electrospinning
parameters and the optimization of the electrospinning process. The deep learning
approach used to track the transformation of the Taylor cone and the jet of the
polymer solution revealed correlations between flow rate, TCD, and voltage that are
crucial for continuous fiber production. The analysis of the droplet shape at the tip of
the needle revealed four distinct regimes: dripping, droplet-jet, cone-jet, and rotational.
In addition, these four regimes can be used to predict and identify the appropriate
parameters for continuous fiber production, making it possible to scale the

electrospinning process for industrial applications.
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