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Electrospinning of Con�nuous and Aligned
Nanofibers
An electrospinning method for the con�nuous produc�on of highly aligned
nanofibers and quasi-isotropic preforms
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Background

Electrospinning of polymers from the melt or solu�on is a simple but versa�le technique to produce nano and

micro-fibers. It allows good control over the fiber diameter and surface finish. Electrospinning has been used for

manufacturing non-woven mats, solid and hollow fibers and twisted yarns. In the context of strength and s�ffness

of the electrospun preforms, a key requirement is fiber alignment and compact packing (high fiber volume

frac�on).

A number of techniques have been demonstrated previously to manufacture highly aligned nanofiber preforms,

for example, using parallel electrodes or rota�ng mandrels to collect the fibers. However, those techniques do not

achieve con�nuous manufacturing of preforms for structural and device applica�ons where the aligned fibers can

be extracted as a sheet, prepreg, ribbon or roll.

Moreover, the porosity within the conven�onally electrospun preform is difficult to control. The strength of the

preform can be enhanced significantly by minimizing the gaps between the individual fibers. With tradi�onal

electrospinning, the required strength of the preforms is achieved by manipula�ng their thickness. Alterna�vely,

the strength of the preform can be improved by deposi�ng the nanofibers in a quasi-isotropic manner (zero,

ninety and forty five degree orienta�ons), however, con�nuous and inexpensive produc�on of such preforms or

laminates has not been successfully demonstrated before.

Tech Overview

The electrospinning technology and equipment developed by researchers from the University of Birmingham is

capable of: (i) producing con�nuous and aligned nanofibers on a demountable substrate; (ii) the nanofibers can be

deposited con�nuously at zero and/or any angle between zero and ninety degrees – in other words, quasi-

isotropic fiber preforms can be manufactured without a need for layer-by-layer lamina�on.

Figure 1  - Con�nuous electrospinning of �ghtly packed and highly aligned nanofibers on a ribbon substrate.

Benefits

Con�nuous: The equipment allows non-stop produc�on of highly aligned fibers or fiber mats;

Robust: Generated fibers can be easily removed from the substrate without loss of alignment;

Tuneable: The equipment allows quick and easy adjustment of the deposi�on angle;

Inexpensive: Technology can be easily incorporated into exis�ng laboratory and mass-scale electrospinning set-

ups;
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Unique: Technology allows mul�ple angle aligned deposi�on for con�nuous fabrica�on of quasi-isotropic

materials and fiber mats;

Wide range: The angle of fiber alignment in the fiber mats can be any from 0 to 180o.

User-friendly: The equipment does not require any addi�onal specific training to operate.
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