Technoloqical advances in composites manufacture by Web Processing (M/C) Ltd.

The recent increased availalility of carbonfibre as well asthe sgnificant growth in thedemand for
products manufactured from prepregged carbon, glass, Kevlar and other fibres alone or in mixtures
has resulted in fresh demand for arange 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 inthe forefront of development and supply of such machinery for over 25years
and isextensively involved in the design and supply of a fascinating range of machinery based on
current technological advances.

Uni-dir ectional tapes and Prepreqging.

Conventional prepregging by application of the resin systems to the fabric either directly or viaa
release carrier substrate (usudly differentid rdease paper) has geadily evolved over the 25 yearswith
improved coat weight control, unifor mity, and penetration and perhaps most spectacularly by the
predominance of solvert free resin systems achieving the same peaformance as the original solvented
materials without any of the cost, hazard, energy consumption or environmental pollution. However
the main change has been theincreasing use of “filming” in which one machine gpplies the resin
systemto the rd ease substrae, whichisthen stored until required when it iscomhined with oneor
both sidesof the UDTape or fabric to producethe final prepreg produd.

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

In such a situation the machine which combines/lam nates the fibre or fabric with the filmed resins can
be avery smple machine facilitating short production runs more easily than on direct coating and
combining lires.

We are findng that new companies are entering the prepregging market having previously been users
or suppliers of the produc but now see a suffidently large and profitable market avalable to themto
justify entering the manufacturing sector themsalves. However they usualy want to start with one
multi functional machine, whichmay not be the best possible solution for all the products that they
might want to makein 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 filmng and do a range of UDTapes inthe knowledge that, for instance,
the UDTape specific componerts can be split off from the line at some future date when a dedicated
production facility for such tapesis justified by market demand. This approach not only minimises
intial capital outlay, but also keeps space requirementsto a minimum and all ows future expansonto
be based on tried and tested developments.

0/90 and 45/45 lay up of prepregs.
When amulti layer congtruction is created even using woven fabrics with uniform war p and weft
construction, it is impossibleto get equal physicds in the length and width directions. If UDTapes are




usad to elimnate the inherent weaknesses of woven fabrics, the proldem is even worst and to
overcome thisproblem, one seks to place alternate layersin dfferent 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 sructures manually is quite easy, albet very time consuming. However the volume
demand for these materials is expanding rapidly and hand lay up isnot an option once the general
principals have been proven. Anautomatic production scale process is required.

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

Achieving the required resultsis not easy, and Web Processing have for various and obvious reasons
declinad to reveal details of the methodsemployed other than to aredricted number of clients, but are
confidert that the techniques with appropriaes selection, alow the majority of materialsto be laid up
in the appropriate configurations.

How to change behaviour.

We know that different materials behave in different waysin respect of many properties suchas
adhesion, texture, wet out, liquid absorption, dyeability, susceptibility of static char ge uptake and
many others. We adso know that the molecular structure of the compoundsisthe reason for this, and
that it is the surface tension characteristics of the materials surface that is responsible. These
properties are sometimes beneficid (a non stidk frying pan or a PTFE coated conveyor belt), but that
the same property inthe same meterial can be a disadvantage when one is trying to utilise the meterial
to take advantage of some of the materialsother properties (lamination of PTFE film into waterproof
and breathald e garmerts).

For saveral decadesfilnms such as polyethylene and pol ypropylene which are difficult to impossbleto
print, or laminateintheir natural state, can be made to behave as we want them to by the application
of coronatreatment to the materia surface prior to processing. Coronatreatment is effected by
subjecting the material surface to a high voltage electrical discharge, which brings about are-
orientation of the surface molecules changing the surface tengon and the behavioural characteristics
of the product. This change may be transitory or prolonged.

A new techrology is just beginning to beapplied on an industrial scde — Plasma treament.

Initialy 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 resear ch project involving univer sities and manufacturing
companies and which sought to find away of achieving smilar resultsin norma amospheric
conditions and to ook at the possibility of grafting other chemicds on to the molecules in the target
substrate. Although alot was learnt over the 3 years of the project, few commercialy or technicaly
significant advances were made.

A decadelaer considerable progresshasbeen made and there arenow plasma treament 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 isclear that even without grafting of other materials, the properties of some
natural and synthetic fibres and filmscan 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 strength can be
increased potentially further enhancing the physical propertiesof prepregs and composites. In
consequence of this Web Processing is working in close cooper ation with a plasma treat ment machine
marufacturer carrying out trialswith a wide range of materidsandisina positionto trid materialsfor
clients and potentid clients or to hire or sl laboratory and production machingy using a very
versatile unit.
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