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(57) Abstract: The invention relates to amethod for manufacturing a composite comprising the steps of laying at least one reinforce-
ment layer (2, 3, 4) onto the inner surface of amould (6, 6a, 6b), positioning a degradable membrane (1) onto the outermost rein -
forcement layer (2) of the at least one reinforcement layer (2, 3, 4), wherein the degradable membrane (1) is made of a material hav-
ing a lower air permeability than the at least one reinforcement layer (2, 3, 4), applying suction between the inner surface of the
mould (6, 6a, 6b) and the degradable membrane (1) to press the &t least one reinforcement layer (2, 3, 4) towards the inner surface of
the mould (6, 6a, 6b), covering the degradable membrane (1) with at least one vacuum film (9), generating avacuum in the region
between the vacuum film (9) and the mould (6, 6a, 6b), injecting resin into this region by means of vacuum, and letting cure the res-
in, wherein the method comprises initiating a degradation of the degradable membrane (1) by provoking a physical or chemical
change of the membrane material after having generated a vacuum in the region between the vacuum film (9) and the mould (6, 6a,
6b) and before the resin has cured completely.
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Descri ption

Met hod for manufacturing a conposite

The present invention relates to a conposite and to a method
for manufacturing the conposite.

Modern fibre reinforced conposites, e.g. wnd turbine blades,
are typically manufactured using Vacuum Assisted Resin Trans-
fer Mulding, a process that produces strong, |ightweight
conposites by infusing resin into conpacted reinforcing mate-
rials under vacuum A large part of the reinforcing materi al
is usually glass or carbon fibre woven mats.

For deeply concave shapes of the inner face of the nould
there may be a risk that the fibre mats are not maintained in
a position firmy against the nould during |ay-up.

Under certain circunstances, the fibre mats may tend to take
on the shape of catenaries (like a hanging chain) , |eaving
voi ds between the inner surface of the nmould and the fibre
mats ("hovering glass") instead of followng the actual cur-
vature of the nmould. If several layers of fibre mats are

pl aced on top of each other, friction between the |ayers may
be strong enough to prevent the fibre mats from being pressed
agai nst the nould when vacuum is applied.

In the subsequent noulding process the voids between the sur-
face of the nould and the fibre mats will be filled with
resin that is not reinforced by any fibre material. As a re-
sult, the structural characteristics of the conposite in the
regions of "hovering glass" may not be as desired.

In addition, if on application of vacuum the glass is pressed
partly or conpletely out into the void this may result in
winkles and folds of the fibre mats, which may in turn |ead
to nechanical weaknesses if the winkles and folds are not
flattened before the resin is injected.
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In EP 1 310 351 BlI, a manufacturing process of a wnd turbine
bl ade is disclosed, wherein a lower part of a nmould is filled
with layers of fibre glass and core material |ike balsa wood.
Mould cores are covered by vacuum bags and placed in the
nmould together with a shear web. Then nore fibre glass and
core material is placed over the nmould cores, and an upper
part of the mould is put into place. Vacuum is introduced to
the region between the vacuum bags and the nmould, and resin
is injected under vacuum

EP 2 123 431 Bl describes another nmethod of manufacturing a
wi nd turbine blade, wherein an upper and a lower part of a
nmoul d are assenbled. The nethod conprises placing a vacuum
distributing layer on the inner surface of both, the upper
and the lower part of the nould. Each of the vacuum distrib-
uting layers is connected to a vacuum punp for applying suc-
tion. A layer of fibre glass mats is placed on the inner sur-
face of the vacuum distributing |ayer and one or nore |ayers
of fibre glass mats are added, together with a |layer of core
material |ike balsa wood.

During the lay-up of the different |layers, suction is applied
between the inner surface of the nould parts and the |ayers
by means of the vacuum distributing |[ayer.

After having conpleted the lay-up in both parts of the nould,
the mould cores with the vacuum bags and the shear web are
placed in the |lower part of the nould. Next, the upper part
of the nould is turned 180 degree around its |ongitudinal
axis and is put in place such that the mould is closed.

All the layers of fibre material in both parts of the nould,
and particularly those that are in contact with the shear
web, are suitable for lam nation. Thus, the shear web becones
firmy integrated in the lamnated blade structure.
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Close to the edges of fibre glass lay-up the pressure between
the individual layers is higher than elsewhere. Therefore
suction may not be sufficient to prevent the layers from
peeling away from the nmould at the edges. To conpensate for
this, EP 2 123 431 Bl suggests to place a layer of a material
which has a lower air perneability than the fibre mats in the
mould on top of the outernost of these fibre mats. Placing
such a layer, which may be referred to as a surface fibre ma-
terial layer, on top of the outernost fibre mat increases the
suction that holds the one or nore fibre mats in place.

A nunmber of conflicting requirenments exist in relation to the
above-nmentioned surface fibre material |[ayer.

On the one hand, it is desired that the surface fibre mate-
rial layer has |ow pernmeability to air. In tendency, this
leads to a type of fibre mat that is special, has relatively
poor resin wetting properties and |lower interlam nar shear
strength than what is normally desirable.

On the other hand, it is desired that the surface fibre mate-
rial layer, which forns part of the structural reinforcenent
of the lamnate, is of a relatively conventional type, i.e.
has good resin wetting properties and a high interlam nar
shear strength relative to any joining structural elenents,

such as shells, beans, etc. In tendency, these requirenents
all lead to a fairly open, relatively perneable type of fibre
material |ayer.

Furthernmore, even with a relatively low air perneability of
the outernost fibre layer, an extrenely large air flow is
necessary to maintain a sufficient pressure difference over
the fibre lay-up, especially when nmoulding |arge conposites
i ke wind turbine blades.

Therefore, it is an object of the present invention to pro-
vide a nethod for manufacturing a conposite, wherein the
nmet hod overconmes the afore-mentioned disadvantages. A further
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object of the invention is to provide a conposite with an en-
hanced quality conpared to conposites of such kind known in
the art .

These objects are solved by the features of the independent
clainms. Further developments are subject of the depending
clains .

The nethod for manufacturing a conposite conprises the steps
of laying at |east one reinforcenent |ayer onto the inner
surface of a mould, positioning a degradable nenbrane onto
the outernost reinforcenent |ayer of the at |east one rein-
forcement |layer, wherein the degradable nenbrane is made of a
material having a lower air perneability than the at |east
one reinforcenment |ayer, applying suction between the inner
surface of the mould and the degradable nenbrane to press the
at least one reinforcenent |ayer towards the inner surface of
the mould, covering the degradable nmenbrane at |east partly
with at |east one vacuum film generating a vacuum in the re-
gion between the vacuum film and the nould, injecting resin
into this region by neans of vacuum and letting the resin
cure, wherein the nethod conprises initiating a degradation
of the degradable nenbrane by provoking a physical or chem -
cal change of the nmenbrane material after having generated a
vacuum in the region between the vacuum film and the nould
and before the resin has cured conpletely.

Thus, a surface layer is provided with sufficiently low air
perneability to ensure vacuum consolidation during manufac-
turing before and during wetting of the reinforcenment |Iayers,
e.g. fibre mats, core nmaterial or fibres, and which can form
part of and be integrated with the final conposite wthout
significant negative influence on the conposite properties,
or which can be partly or conpletely renoved, thus having no
effect on the resulting conposite. The conposite may, of
course, be a |aninate.
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Using such a nenbrane which degrades during the process al-
lows a free choice of reinforcenent material, e.g. fibre
glass, to obtain an optimal interface between different parts
of a conposite structures even if they were separated by the
menbrane during a certain stage of the manufacture, e.g. dur-
ing the first manufacturing steps.

In an enbodi nrent of the invention, the degradation of the de-
gradable nenbrane is initiated by a deconposing agent. The
deconposi ng agent may be introduced as a gas into the vacuum
Alternatively, the deconposing agent may be introduced as
part of the resin during the step of injecting the resin.

The resin, e.g. an unsaturated polyester, nmay conprise a sol-
vent and the degradable nmenbrane may be made of a material
which is dissolvable into the solvent-conprising resin. An
exanmpl e of such a nenbrane material is a synthetic plastic
material. In this case, the degradation of the degradable
menbrane is initiated during injecting of the resin and the
constituent parts of the deconposed degradable nenbrane get
mxed with the resin. Thus, the wetting of the reinforcenent
| ayers, e.g. fibre mats, is not negatively influenced by the
degradati on of the degradable menbrane.

The resin may, for instance, conprise styrene and the degrad-
able menbrane may be made of a material conprising polysty -
rene. In this case, a fast degradation of the nmenbrane by

di ssolution and the conpatibility between resin and nenbrane
material is ensured.

Alternatively, the resin may conprise an acrylate, a

nmet hacrylate or a diluent and the degradable nenbrane may
conprise a material dissolvable in the respective resin.

The use of a such a resin is nore environment-friendly com
pared to the use of a resin conprising styrene, as the con-
tent and/or enmsions of VOC (volatile organic conpound) can
be m nimzed or conpletely avoided.
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In another enbodi ment of the invention, the degradation of
the degradable nenbrane is initiated by water, which may be
part of the resin, and the degradable nenbrane conprises a
materi al dissolvable or degradable in water. Such a nenbrane
solution can be used with all resins that are not very water
sensitive, and a nenbrane material mnmade from sustainable ma-
terial resources can be applied.

In a further enbodinent of the invention, the degradation of
the degradable nenmbrane is initiated by exposure of the de-
gradable nenbrane to a chemical substance other than a sol -
vent .

In another enbodi ment of the invention, the degradation of
the degradable nenmbrane is initiated by heating the degrad-
able menbrane to a tenperature above a predeterm ned tenpera-
ture. The degradable nenbrane may, for instance, be heated to
a tenperature above the nelting tenperature of the nenbrane
material which would cause the degradable mnmenbrane to degrade
by melting.

In yet another enbodinment of the invention, the degradation
of the degradable nenbrane is initiated by provoking a subli -
mati on of the degradable nenbrane. Wen using such a mate-
rial, the degradable nenbrane can be partly or conpletely re-
noved and thus, does not affect the properties of the final
conposite. Such a material could also be used for any type of
resin.

In a further enbodinent of the invention, the degradation of
the degradable nenbrane is initiated by a change of the vac-
uum in the region between the vacuum film and the nould.
Thus, the nenbrane can irreversible be made open for diffu-
sion sinply by controlling the pressure. Such a materi al
could also be used for any type of resin.



10

15

20

25

30

35

WO 2013/092359 PCT/EP2012/075321

In yet a further enbodinment of the invention, the degradation
of the degradable nmenmbrane is initiated by exposure of the
degradabl e nmenbrane to light.

In another enbodinent of the invention, the degradation of
the degradable nenbrane is initiated by a nolecular degrada-

tion. Wien this method is applied, the material is degraded
into small nolecular units (e.g. nonomers) which can, by the
right choice of material, be directly incorporated into the
conposite .

In a further enbodinment of the invention, the degradable nem-
brane is either inperneable or partially pernmeable to air,
e.g. perforated, at the tine the degradable nmenbrane is posi -
tioned onto the outernost reinforcenent [|ayer of the at |east
one reinforcement |layer. A partially perneable nenbrane al-
lows for a controllable air perneability of the degradable
menbrane. A controlled air perneability my, for instance, be
important to consolidate subsequently applied |ayers of e.g.
fibre reinforcenents, core materials or other materials.

In another enbodi nent of the invention, the degradable mem-
brane is rigid in terms of its structure. Alternatively, the
menbrane may be stretchable. Besides, the nenbrane may be at-
tached to a carrier medium The rigidity, the strechability
as well as the attachnent to a carrier nedium are advan-
tagously for withstanding the forces applied to the degrad-
abl e menbrane during use, e.g. layup and applying of vacuum

The conposite, manufactured using the above nentioned nmethod,
conprises at least one reinforcenent |layer, wherein the at

| east one reinforcenment |ayer conprises an outernost rein-
forcement layer, which was at least partly covered by a de-
gradabl e nmenbrane during manufacturing of the conposite,
wherein the constituent parts of the degraded degradable mem-
brane got either fusioned with the outernost reinforcenent

| ayer or were renoved.
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In case the degradable nenbrane gets fusioned with the outer -
nost reinforcement |ayer, the conposite conprises the con-
stituent parts of the degraded degradable nenbrane.

In anot her enbodinment of the invention, the conposite is com-
prised in a wind turbine blade. This wind turbine blade is of
enhanced quality conmpared to wind turbine blades known in the
art, because the quality of the conposite itself is enhanced
and any structural parts connected to the conposite inside of
the wind turbine blade are firmy connected to the conposite
due to the fact that the menbrane is fusioned to the rein-
forcenment |ayer stack or renoved during manufacturing. The
connected parts may be assenbled separately and then be han-
dl ed under a vacuum and joined together into one conposite or
| aminate, during one infusion process, thus avoiding a subse-
qguent bondi ng process.

In the followng, the invention will be described by way of
example in nore detail.

The drawi ngs show preferred configurations and do not limt
the scope of the invention. The sanme reference nunerals are
used in the drawings for elenents having the same function.

FIG 1 shows schematically a sectional view of a part of a
stack of reinforcenent |ayers, a degradable menbrane and the
nmoul d during manufacturing

FIG 2 shows schematically a sectional view of reinforcenent
| ayers and a degradable nenbrane positioned in a mould for
manufacturing a wi nd turbine blade

FIG 3 shows schematically a sectional view of a part of the
final conposite before renoving the nould

As shown by the part of the layer stack in FIG 1, the nethod
for manufacturing a conposite conprises laying at |east one
reinforcenent layer 2, 3, 4 onto the inner surface of a nould
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Further, a degradable nenbrane 1 is positioned onto the out -
ernost reinforcenent Ilayer 2 of the at |east one reinforce-
ment layer 2, 3, 4. The degradable nenbrane 1 is made of a
material having a lower air perneability than the at |east
one reinforcenment |layer 2, 3, 4.

The degradable nmenmbrane 1 is placed on top of the conplete

stack of fibre reinforcenment layers 2, 3, 4 so as to form a
barrier to air passage for the vacuum consolidation of the

conplete stack of fibre reinforcement Ilayers 2, 3, 4 which

may also include, core materials, etc.

Then, suction is applied between the inner surface of the
mould 6 and the degradable menbrane 1 to press the at |east
one reinforcement layer 2, 3, 4 towards the inner surface of
the mould 6. Suction may be applied by a vacuum punp 7 and
may be distributed with or without a suction distributing

| ayer 5.

In case a suction distributing layer 5 is used, this layer i
positioned between the inner surface of the nould 6 and the
at least one reinforcement layer 2, 3, 4 and it becones an

integrated part of the final conposite.

The suction distributing layer 5 is for instance not neces-
sary, if a vacuum tight degradable nenbrane is used during
manufacturing. |In case a degradable mnmenbrane with |ower per-
meability than the glass fiber fabric is used, the suction
distributing layer 5 may be of another type of reinforcenent
layer 2, 3, 4, e.g. glass fiber fabric, with a higher air
perneability than the other reinforcenent |ayers 2, 3, 4.

Then, the degradable menbrane 1 is covered at |east partly
with at |east one vacuum film 9. This means that one or nore
the vacuum filnms 9 are positioned on top of the degradable
menbrane 1.
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After having placed the vacuum film 9, a vacuum is generated
in the region between the vacuum film 9 and the nould 6.

Followng this, resin is injected into the region between the
vacuum film 9 and the nmould 6. The resin is injected under
vacuum Preferably, the resin is drawn into the region be-
tween the vacuum film 9 and the nould 6 by nmeans of vacuum

Finally, the resin is cured and then, the nould 6 is renoved.

The nethod conprises initiating a degradation of the degrad-
able menbrane 1 after having generated a vacuum in the region
between the vacuum film 9 and the nmould 6 and before the
resin has cured conpletely.

The degradation of the degradable nmenbrane 1 is initiated by
provoking a physical or chem cal change of the nmenbrane mate-
rial 1.

That neans, the degradable nenbrane 1 is nmade of a material
that can change its physical or chemical form so as to becone
open for diffusion at a controlled stage in the conposite
part production process, e.g. during the wetting of the fi-
bres or during the curing of the lamnate w thout inpairing
the quality of the final product.

The initial properties of the degradable nenbrane 1 are
changed no matter which process is used to change the physi -
cal or chemcal form of the material.

The degradable nenbrane 1 may be conpletely inperneable to
air before initiating the degradation of the nenbrane 1. Al-
ternatively, the degradable nenbrane 1 may be partially per-
neabl e, e.g. perforated, before degrading.

That nmeans, at the time the degradable nenbrane 1 is posi -
tioned onto the outernost reinforcenment I|ayer 2 of the at
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| east one reinforcenent layer 2, 3, 4, it may be either com-
pletely closed or partially openend so as to allow for a con-
trolled air perneability.

Further, the term "menbrane"” refers to a thin film or separa-
tion layer and "degradable nenbrane” may also be referred to
as "deconposabl e nenbrane”.

The degradable nenmbrane 1 forms tenporarily a surface film
wherein the thickness of the degradable nenbrane 1 is, pref -
erably, below 0,1 mm This ensures a fast degradation of the
menbrane and minimzes the amount of nenbrane material in the
final conposite part.

In addition, the nenbrane material should be at |east partly
conpatible with the resin, to ensure a strong interface bond
between the remaining nmenbrane material, iif any after degra-
dation, and the resin used in the manufacturing nethod in or-
der not to affect the final conposite properties negatively.

In its original form the degradable nenbrane 1 has suffi -
cient nechanical properties to withstand the forces applied
during use, e.g. layup and processing with vacuum It is, for
instance, fairly rigid in terms of its structure or stretch-

abl e.

In relation to the resin used for the manufacturing nethod
according to the invention, different groups of resin materi-
als may be used, a solvent containing resin and a non-sol vent
containing resin. For each of these resins, different ap-
proaches can be used.

For the solvent containing resins, a degradable nenbrane 1
made of a material which is soluble in the solvent of the
resin may be applied. The degradation of the degradable nmem-
brane 1 is initiated by the solvent as deconposing agent.
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The degradable nenbrane 1 can be applied either as is or can
be attached to a carrier nedium e.g. a fibreglass fabric, by
a suitable adhesive, thermp bonding or stitching. Using the
latter approach can protect the nenbrane during handling.

The degradable nenbrane 1 may also be produced directly on
top of the outernpst reinforcement layer 2 or directly on top
of the carrier medium e.g. by coating the surface of the
outernost reinfornent layer 2 or the carrier medium Thereby,
the surface of the said layer 2 or carrier medium is closed
to form the degradable nenbrane 1.

In case of using a solvent-conprising resin, the degradable
menbrane 1 stays intact until resin is injected into the ap-
propriate region and conmes into contact with the degradable
menbrane 1. The degradable nenbrane 1 is then dissolved and
mxed with the resin and the materials previously separated
by the menbrane, e.g. different parts of the fibreglass
structure, can nmerge and form the final |[|aninate.

In an enbodinent of the invention, the resin conprises sty-
rene and the nenbrane is made of a material consisting of a
pol ystyrene pol ymer.

In anot her enbodiment of the invention, the resin conprises
styrene and the degradable nmenbrane 1 is made of a material
conprising pol ystyrene, for exanple Acrylonitrile-Butadiene-
Styrene polymer (ABS) , Styrene-Acrylonitrile pol yner (SAN) or
Styrene-But adi ene  rubber (SBR)

As an alternative to the above-mentioned nenbrane 1 dissolv -
able in resins containing styrene, the degradable nenbrane 1
may conprise a material dissolvable in a resin containing
other solvents, e.g. acrylates, nethacrylates or diluents,
used e.g. in epoxy resins, or even dissolvable in water. In
this sense, a solvent is any material which has the ability
to dissolve a solid or sem-solid material. The use of those
"non-styrene resins" my have the advantage of a reduced inm-
pact on the working conditions and the environnent.
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Furthernmore, for resins not containing solvents, e.g. epoxy
or polyurethane or biopolyner, other approaches are applica-
ble. These approaches could, however, also be used for sol-
vent containing resins.

In order to nake a degradable nmenbrane 1 degrade using a non-
solvent containing resin, the degradation nust be triggered
by another controlled event. This may be, for exanple, a
change in tenperature, a change in vacuum an exposure to
chem cals other than a solvent, an exposure to light or a
conbi nation of one or nore of these factors.

In an enbodi ment of the invention, the degradable nenbrane 1
is made of a synthetic plastic material which sublimtes in
hi gh vacuum e.g. in the range of 0-50 nbar absolute pres-
sure, at room tenperature or at a higher tenperature which is
bel ow 100°Cel sius. Thereby, "sublimate" refers to a phase
transition of the menbrane material into gas.

In another enbodinent of the invention, the degradable mem-
brane 1 is nmade of a synthetic material that sublimtes at
tenmperatures between 50°C and 300°C, preferably at a tenpera-
ture bel ow 100°C.

Moreover, the degradable nmenbrane 1 could be made of a syn-
thetic material that nelts at elevated tenperatures, for in-
stance at tenperatures between 50°C and 100°C, and thereafter
i s dissolved and/or absorbed into the matrix plastic material
which forns part of the final conposite.

As nentioned before, the degradation of the degradable nem-
brane 1 may be initiated by a change in vacuum that neans a
change of the vacuum condition in the region between between
the vacuum film and the nould. Such a change could, for in-
stance, be a change of the direction of the pressure gradient
over the degradable nenbrane 1, e.g. if on the upper side of
the nmenbrane the pressure is initially higher than on the
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| ower side of the menbrane, this is changed so that the pres-
sure on the |ower side beconmes higher than that on the upper
side. Here, the lower side is the side of the degradable nmem-
brane 1 facing the nould 6 or being directed towards the
nmould 6 and the upper side of the degradable nmenbrane 1 is
the side opposite to the |ower side.

Besi des, as nentioned above, the degradation of the degrad-
able menbrane 1 may be initiated by exposure of the degrad-
able nenbrane 1 to light, e.g. ultraviolet Ilight, also re-
ferred to as ultraviolet radiation or infrared light. Mre-
over, the degradation of the degradable nenbrane 1 may be
initiated by a nolecular degradation.

As shown in FIG 2, the nmethod for manufacturing a conposite
may be used to manufacture a wind turbine blade. For the
manuf acturing of a wind turbine blade, the nould 6 may com-
prise a lower nould part 6a and an upper nould part 6b. The
vacuum film 9 may be a vacuum bag 9 which encloses a nould
core 8a, 8b.

As further shown in FIG 2, a structural reinforcing part 10,
e.g. in form of a shear web 10, may be placed on top of the
degradabl e menbrane 1 which in turn is placed on top of the
at least one reinforcenent layer 2, 3, 4. After the degrada-
tion of the degradable nenbrane 1 during the manufacturing
process, this structural reinforcing part 10 is firmly con-
nected to the conposite of the w nd turbine blade.

FIG 3 shows schematically a part of the conposite which com-
prises at l|least one reinforcenent Ilayer 2, 3, 4, wherein the
at least one reinforcenent layer 2, 3, 4 conprises an outer -
nost reinforcenent |ayer 2 which was covered by a degradable
menbrane during manufacturing of the conposite, wherein the
constituent parts of the degraded degradable nenbrane 1 got
either fusioned with the outernost reinforcenment |ayer 2 or
were renoved.
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In case of fusioning of the degraded degradable nenbrane 1
with the outernost reinforcement |ayer 2 during manufacturing
of the conposite, the final conposite conprises constituent
parts of the degraded degradable nenbrane 1.

As shown in FIG 3, at |east one suction distributing |ayer 5
may, optionally, be conmprised in the conposite for distribut -
ing suction between the inner surface of the nmould 6 and the
degradabl e nmenbrane 1 during manufacturing of the conposite.

I f present, the suction distributing layer 5 is an integrated
part of the final conposite.

The before-nmentioned conposite may be conprised in a wnd
turbine blade. In this case, the outernost reinforcenent
layer 2, which may get fusioned with the degraded degradable
menbrane 1 or freed from the degraded degradable nenbrane 1,
is positioned at the inside of the wind turbine blade. Thus,
structural reinforcing parts 10, |like a shear web, may be
firmy connected to the conposite to form a wind turbine

bl ade with enhanced structural properties.

The addition of the degradable menbrane 1 during manufactur -
ing of the final conposite may lead to a better quality of
the final conposite conpared to what is possible by only us-
ing the usual reinforcement |I|ayers, such as fibreglass, car-
bon fibre or simlar, which in general form part of the
structure, because proper placenent of the reinforcement ma-
terials is ensured throughout the manufacturing process.

Moreover, the addition of the degradable nenbrane 1 can fa-
cilitate an independent |ayup and novenent of separate com-
posite parts and the joining of these conposite parts before
and during the resin injection to form a single conposite
part wi thout the need for a subsequent bonding process, which
al so introduces weaknesses in the conposite structure.
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C ai ns

1. A method for manufacturing a conposite conprising the
steps of:
- laying at |east one reinforcenent |ayer (2, 3, 4) onto
the inner surface of a mould (s, 6a, 6b),
- positioning a degradable nenbrane (1) onto the outernost
reinforcenent Ilayer (20 of the at |east one reinforcenent
| ayer (2, 3, 4), wherein the degradable nenbrane (1) is
made of a material having a lower air perneability than
the at |east one reinforcenent |ayer,
- applying suction between the inner surface of the nould
(6, 6a, 6b) and the degradable nenbrane (1) to press the
at least one reinforcenment layer (2, 3, 4) towards the in-
ner surface of the mould (s, 6a, 6b),
- covering the degradable nenbrane (1) at l|least partly
with at |east one vacuum film (9),
- generating a vacuum in the region between the vacuum
film (99 and the nould (6 6a, 6b),
- injecting resin into this region by nmeans of vacuum and
- letting the resin cure,
wherein the nethod conprises initiating a degradation of
t he degradable nenbrane (1) by provoking a physical or
chem cal change of the nenbrane material after having gen-
erated a vacuum in the region between the vacuum film (9
and the mould (6) and before the resin has cured con
pletely.

2. The nethod according to claim 1,

- wherein the degradation of the degradable nenbrane (1) is
initiated by a deconposing agent introduced as a gas into the
vacuum or as part of the resin.

3. The nmethod according to claim 1 or claim 2,
- wherein the resin, e.g. an unsaturated polyester material,
conprises a solvent and the degradable nmenbrane (1) is nade
of a material, e.g. a synthetic plastic material, which is
di ssolvable into the solvent-conprising resin.
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4. The nethod according to any of clains 1 to 3,
- wherein the resin conprises styrene and the degradable nmem-
brane (1 is nmade of a material conprising polystyrene

5. The nethod according to any of clains 1 to 3,

- wherein the resin conprises an acrylate, a nethacrylate or
a diluent and the degradable nenbrane (1) conprises a mate-
rial dissolvable in the respective resin.

6. The method according to any of clains 1 to 5,

- wherein the degradation of the degradable nenbrane (1) is
initiated by applying water to the degradable nenbrane and
wherein the degradable nenbrane (1) conprises a material dis-
sol vabl e or degradable in water.

7. The nethod according to claim 1 to e

- wherein the degradation of the degradable nenbrane (1) is
initiated by exposure of the degradable nenbrane (1) to a
chem cal substance other than a solvent.

8. The method according to any of clains 1 to 7,

- wherein the degradation of the degradable nenbrane (1) is
initiated by heating the degradable nenbrane (1) to a tem
perature above a predeterm ned tenperature.

9. The method according to any of clains 1 to 8,

- wherein the degradation of the degradable nenbrane (1) is
initiated by provoking a sublimation of the degradable nmem
brane (1).

10. The nethod according to any of clains 1 to o,

- wherein the degradation of the degradable nenbrane (1) is
initiated by a change of the vacuum conditions in the region
bet ween between the vacuum film (99 and the nould (s 6a,

6b)
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11. The nethod according to any of clains 1 to 10,

- wherein the degradation of the degradable nenbrane (1) is
initiated by exposure of the degradable nmenbrane (1) to |ight
or by a nol ecul ar degradati on.

12. The nethod according to any of clains 1 to 11,

- wherein the degradable nenbrane (1 is either conpletely

i nperneable or partially perneable, e.g. perforated, at the

tine the degradable nenbrane (1) is positioned onto the out -
ernost reinforcenent |layer (20 of the at |least one reinforce-
nment |ayer (2, 3, 4).

13. The nethod according to any of clains 1 to 12,

- wherein the degradable nenbrane (1 is rigid, stretchable,
attached to a carrier nedium and/or produced directly on top
of the outernbst reinforcenent |ayer (2 or on top of a car-
rier medium



WO 2013/092359

1/3

FIG 1

9
}
1~ 7
4'\/7/////‘.//.- LA LLL L LL LY

6 \

PCT/EP2012/075321




0000000000000

|



WO 2013/092359 PCT/EP2012/075321

3/3

FIG 3

)~ LT T T TR TR T LT LT LT
N NSNS ANSACRRY,
i SIS LSS I LNLLS

a\ Y




	abstract
	description
	claims
	drawings

