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FCEEH Study on Beads Formation and Jet Profiles in Electrospinning

Electrospinning is a process to produce nonwovens of nanofibers from a polymer
solution or amelt by applying a high voltage between a tip of needle and a grounded
collector. The electrospun fibers have quite thinner diameters and larger
surfaces than those obtained by the conventional fiber spinning processes. These
unique characteristics bring us possibilities of a number of applications. One
of the most serious problems in applications of electrospinning is a formation
of beads on fibers.

In this doctoral thesis, relation between jet profiles and beads formation is
investigated by changing conéenfration of polymer solution, molecular weight,
blend ratio of high and low molecular weight and voltage.

Chapter 1 describes the application of nanofibers, historical background of
electrospinning and purpose of this study.

Chapter 2 examines the effect of concentration on jet profiles and beads
formation by changing concentration of polymer solution. The beads are suppressed
with increasing concentration. Highconcentrationgivesincreasingfheviscosity
of jet at the end of stable region,

Chapter 3 investigates the effect of molecular weight on jét profiles and beads
formation by changing molecular weight at constant solution viscosity. Long
relaxation time gives high viscosity of jet at the end of stable region and
heads—less fibers.

Chapter 4 focuses on the relaxation time to suppress the beads formation by

changing blend ratio of high and low molecular weight.




Chapter 5 examines the effect of voltage on jet profiles and beads formation
at the view point of discharge. The beads are formed in high voltage region. The
discharge suppresses the jet elongation. And then the jet viscosity at the end
of stable region decreases with increasing voltage.

Chapter 6 discusses the discharge in electrospinning process. The jet ejection
becomesintefmittentlywithincreasingvoltage.Then,theemissionlikethespark
at the tip of cone is observed by the night vision high speed camera.

Chapter 7 concludes that the beads formation is suppressed with increasing jet
viscosity at the end of stable region because of the Rayleigh instability is

suppressed.
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