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The recent increased availability of carbon fibre as well as the significant growth in the demand for
products manufactured from prepregged carbon, glass, Kevlar and other fibres alone or in mixtures
has resulted in fresh demand for a range of additional machinery to convert the base fibres or fabrics
into the prepreg complexes used for the fabrication of the composite structures. Web Processing
(M/C) Ltd has been in the forefront of development and supply of such machinery for over 25 years
and is extensively involved in the design and supply of a fascinating range of machinery based on
current technological advances.

Uni-directional tapes and Prepregging.

Conventional prepregging by application of the resin systems to the fabric either directly or via a
release carrier substrate (usually differential release paper) has steadily evolved over the 25 years with
improved coat  weight control, uniformity, and penetration and perhaps most spectacularly by the
predominance of solvent free resin systems achieving the same performance as the original solvented
materials without any of the cost, hazard, energy consumption or environmental pollution. However
the main change has been the increasing use of “filming” in which one machine applies the resin
system to the release substrate, which is then stored until required when it is combined with one or
both sides of the UDTape or fabric to produce the final prepreg product.

What are the advantages of Filming? 
Uniform or different coat weight addition to one or both sides of fabric.
Improved penetration can be achieved.
Higher speeds possible when just coating paper.
Short runs of prepreg easier to produce.

In such a situation the machine which combines/laminates the fibre or fabric with the filmed resins can
be a very simple machine facilitat ing short  production runs more easily than on direct coating and
combining lines.

We are finding that new companies are entering the prepregging market having previously been users
or suppliers of the product but now see a sufficiently large and profitable market available to them to
justify entering the manufacturing sector themselves. However they usually want to start with one
multi functional machine, which may not be the best possible solution for all the products that they
might want to make in 5 or 10 years time, but  which gives them an initial multi aspect  facility and
competence which they can use to develop their market niche prior to committing to more specialised
machinery in the future.

In consequence much machinery now being supplied has the capability to prepreg a wide range of
fabric structures, undertake filming and do a range of UDTapes in the knowledge that, for instance,
the UDTape specific components can be split off from the line at some future date when a dedicated
production facility for such tapes is justified by market demand. This approach not only minimises
initial capital outlay, but also keeps space requirements to a minimum and allows future expansion to
be based on tried and tested developments.

0/90 and 45/45 lay up of prepregs.
When a multi layer construction is created even using woven fabrics with uniform warp and weft
construction, it is impossible to get equal physicals in the length and width directions. If UDTapes are



used to eliminate the inherent weaknesses of woven fabrics, the problem is even worst and to
overcome this problem, one seeks to place alternate layers in different directions. Hence 0/90 (where
one layer is at right angles to the other layer), or 45/45 (where the 2 or more layers are essentially on
the diagonal), or anything in between.

To create such structures manually is quite easy, albeit very time consuming. However the volume
demand for these materials is expanding rapidly and hand lay up is not an option once the general
principals have been proven. An automatic production scale process is required.

Web Processing (M/C) Limited, working in conjunction with certain interested manufacturers, have
been developing automated or semi automated systems to achieve the lay up of the various
configurations appropriate for various end product. Different technologies have been devised which
enable 2 or even multi layer composites to be assembled.

Achieving the required results is not easy, and Web Processing have for various and obvious reasons
declined to reveal details of the methods employed other than to a restricted number of clients, but are
confident that the techniques with appropriates selection, allow the majority of materials to be laid up
in the appropriate configurations.

How to change behaviour.

We know that different materials behave in different ways in respect of many properties such as
adhesion, texture, wet  out, liquid absorption, dyeability, susceptibility of static charge uptake and
many others. We also know that the molecular structure of the compounds is the reason for this, and
that it is the surface tension characteristics of the materials surface that is responsible. These
properties are sometimes beneficial (a non stick frying pan or a PTFE coated conveyor belt), but that
the same property in the same material can be a disadvantage when one is trying to utilise the material
to take advantage of some of the materials other properties (lamination of PTFE film into waterproof
and breathable garments).

For several decades films such as polyethylene and polypropylene which are difficult to impossible to
print, or laminate in their natural state, can be made to behave as we want them to by the application
of corona treatment to  the material surface prior to processing. Corona t reatment is effected by
subjecting the material surface to a high voltage electrical discharge, which brings about a re-
orientation of the surface molecules changing the surface tension and the behavioural characteristics
of the product. This change may be transitory or prolonged.

A new technology is just beginning to be applied on an industrial scale. – Plasma treatment.

Initially this was carried out under vacuum conditions and therefore of necessity on small samples
making it less than attractive on an industrial scale. In 1994 Web Processing (M/C) Limited was a
member of a Britte Euratom international research project involving universities and manufacturing
companies and which sought to find a way of achieving similar results in normal atmospheric
conditions and to look at the possibility of grafting other chemicals on to the molecules in the target
substrate. Although a lot  was learnt over the 3 years of the project, few commercially or technically
significant advances were made.

A decade later considerable progress has been made and there are now plasma treatment units
operating at  wide width under full manufacturing conditions, achieving both surface activation and
polymer grafting. Clearly there is much research to be done before we know all the answers to what



can be done but already it is clear that even without graft ing of other materials, the propert ies of some
natural and synthetic fibres and films can be changed and that with the addition of grafting of other
atoms and molecules further changes can be achieved.

One area of relevance in composites field is that the wet out and hence resin adhesion st rength can be
increased potentially further enhancing the physical properties of prepregs and composites. In
consequence of this Web Processing is working in close cooperation with a plasma treatment machine
manufacturer carrying out trials with a wide range of materials and is in a position to trial materials for
clients and potential clients or to hire or sell laboratory and production machinery using a very
versatile unit.
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