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DESCRIPTION

Field of invention

[0001] The present invention relates to a method for forming a profile for manufacturing a
composite hollow blade for a wind turbine.

Art Background

[0002] Wind turbine blades for wind turbine becoming larger and larger in size. Hence,
modern wind turbine blades are mostly made of composite fibre, in particular made of glass
fibre. In order to manufacture such large wind turbine blades, several manufacturing methods,
such as resin transfer moulding, are applied.

[0003] EP 1 310 351 A1 discloses a method for manufacturing blades for a wind turbine. A
mould core is placed to a layer of glass fibre, which is laid in a mould part forming an underside
of a blade. On top of the mould core, a further layer of glass fibre is laid. Finally, an upper
mould part is laid over the mould core, so that the fibre layers that are pressed to the mould
core form the profile of the blade. US 6 264 877 B1 discloses another method for
manufacturing a composite blade of a wind turbine. After curing of the fibre layers in the mould
parts, the mould core has to be removed, which may cause difficulties due to the large size of
the wind turbine blades and due to the complex profiles of the wind turbine blades.

Summary of the Invention

[0004] It may be an object of the present invention to simplify a manufacturing method for a
wind turbine blade.

[0005] This object is solved by a method for forming a profile for manufacturing hollow
components made of composite fibre, in particular a hollow blade for a wind turbine, by a blade
for a wind turbine and by a moulding system for applying the method according to independent
claim 1. According to the present invention, a method for forming a profile for manufacturing a
composite hollow blade for a wind turbine, is presented. According to the method, a first
composite fibre layer is laid out on a first mould surface of the first mould element, wherein the
first mould surface corresponds to a first profile section of the hollow component to be
manufactured. A second composite fibre layer is laid out in a second mould surface of the
second elements, wherein the second mould surface corresponds to a second profile section
of the hollow component to be manufactured. A bag is laid out in a collapsed state onto the first
composite fibre layer.
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[0006] The bag and the first composite fibre layer are fixed to the first mould surface. The first
mould element is coupled to the second mould element in such a way, that the first mould
surface and the second mould surface correspond to the profile of the hollow component (e.g.
the wind turbine blade) to be manufactured. The bag is inflated in such a way, that the first
composite fibre layer is pressed to the first mould surface and the second composite fibre layer
is pressed to the second mould surface, so that the first composite fibre layer and the second
composite fibre layer are coupled to form the profile of the hollow component to be
manufactured. Moreover, according to a further aspect of the present invention, a moulding
system for applying the above mentioned method for the manufacturing hollow components
made of composite fibre is presented.

[0007] The first mould element may be an upper mould part and the second mould element
may be a lower mould part of a moulding device. The first mould element may comprise the
first mould surface, wherein the first mould surface forms for example a female mould of a first
section of a profile of the hollow component to be formed. When laying a first composite fibre
layer into the first mould element on the first mould surface, the first composite fibre forms the
first profile section of the hollow component. For example, if the first mould element is an upper
half and the second mould element is a lower half, the first mould surface forms a female
mould of the upper half of the hollow component (e.g. upper half of a blade) to be
manufactured and the second mould surface forms a female mould of the lower half of the
component (lower half of the blade) to be manufactured. Beside this, the moulding device may
comprise the first mould element, the second mould element and further mold elements, so
that the mould surface is formed by the first mould surface, the second mould surface and the
further mould surface, to which two or a plurality of individual composite fibre layers may be
laid onto. In other words, the final profile of the component to manufactures may be divided in
more than two profile sections.

[0008] The composite fibre layers may be formed with fibres in a uni-directional or multi-
directional orientation with respect to each other. Moreover, the composite fibres may be
provided in a web form, a woven form, such as a fibre mat or a pre-preg. The first fibre layer
may describe one or a plurality of fibre layers laid on top of each other located to the first
mould element and the second fibre layer describes one or a plurality of fibre layers laid on top
of each other located to the second mould element.

[0009] The composite fibres may comprise glass fibres, carbon fibres or other polymer fibre
materials.

[0010] The bag is a flexible, i.e. inflatable and foldable, hollow body made for example of
rubber or other elastic material. The bag may be collapsible and inflatable. In a collapsed state,
the bag is folded and minimized in size and in the inflated state, the bag is maximized in size.
The inflatable state of the bag may be achieved by blowing-in pressurized air inside the hollow
bag or by applying underpressure at the environment of the bag. The bag is impermeable with
respect to e.g. liquids i.e. resin and airtight.



DK/EP 2441951 T3

[0011] By the present invention a mould dorn to which composite fibre layers are placed in the
prior art manufacturing methods may be obsolete and a hollow component, such as the blade
of wind turbine, may be manufactured in one step. This is achieved by fixing (securing) the
collapsed bag and the first composite fibre layer to the first mould element. The fixing of the
bag and the first composite fibre layer may be achieved by applying an adhesive (e.g. resin) or
by providing underpressure between the bag and the first mould surface. Hence, when the bag
and the first composite fibre layer is fixed to the mould surface, the first mould element may be
handled very simple and no slipping and relative movement of the first composite fibre layer
with respect to the first mould surface is caused, because the first composite fibre layer is
pressed on the first mould surface by the bag. For this reason, the first mould element may be
turned overhead without a falling-out of the bag and the first composite fibre layer out of the
first mould element. Hence, the first mould element and the second mould element may be
assembled easily and later after a coupling of both mould elements, finalizing steps, such as
resin injection or curing may be applied for finalizing the profile of the component to be formed.

[0012] By the prior art manufacturing methods, a massive dorn is put to a composite fibre
layer in a mould element and later the second composite fibre layer has to be placed on top of
the massive dorn. Finally, the second mould element is coupled to the first mould element,
wherein there is a risk that the second composite fibre layer slips away. Moreover, the
adjustment of all parts in the mould element is complex. With the presented inventive method,
the first composite fibre layer and the inflatable bag are already fixed and aligned to the first
mould element before the first mould element is coupled to the second mould element. For this
reason, a slipping of the first composite fibre layer with respect to the first mould element may
be prevented. A pressing of the composite fibre layers to the surfaces of the mould elements
may be accomplished by the inflatable bag. For the fixing of the bag and the first composite
layer to the upper first mould element, a massive dorn may be obsolete.

[0013] Additionally, after curing the composite fibre layers, the bag may be collapsed and thus
reduced in size again, so that the bag may easily be removed from the inner cavity of the
manufactured hollow component.

[0014] This is beneficial, if a complex component, such as a blade for a wind turbine, is
manufactured that is e.g. twisted in its length direction. By such a twisting of the wind turbine
blade, conventional massive dorns are complex to remove. By the inflatable bag, an easy
removal of the bag from the inner cavity of a finalized wind turbine blade is achieved.

[0015] According to a further exemplary embodiment of the present invention, the fixing of the
bag is achieved by sucking off air between the bag and the first mould surface, such that the
bag and the first composite fibre layer are fixed to the first mould surface by underpressure
(i.e. vacuum). Hence, by the present exemplary embodiment the bag may easily be removed
when stopping to suck-off air. Additionally or alternatively, the bag and/or the first composite
layer may be fixed to the first mould surface by an adhesive (e.g. resin), for example. An
additional fixing pressure from outside, e.g. by a massive dorn, may be obsolete.



DK/EP 2441951 T3

[0016] According to a further aspect, the first composite layer is larger than the first mould
surface such that the first composite fibre layer forms a surplus section that extends over an
edge of the first mould surface. The surplus section describes an excess length, an overhang
or a protrusion. By using a surplus section in particular at the margin areas of the first
composite fibre layer, an overlapping of the second composite fibre layer over the edges of the
mould element, which edges defines the area of the first mould surface corresponds to a size
of a respective profile section, may be achieved. The surplus section is movable (e.g. foldable)
and is not fixed to the first mould surface by the bag.

[0017] According to a further aspect, the coupling of the first mould element to the second
mould element comprises an adjusting of the first mould element to the second mould element
in such a way, that the surplus section overlaps partially with the second composite fibre layer
in the second mould element. Hence, the contact areas (interface sections) between the first
composite fibre layer and the second composite fibre layer may be reinforced, so that a more
robust component may be manufactured. Thereby, during the adjustment of the first mould
elements to the second mould elements, the surplus section is bended to the inside into a
cavity formed between the coupled mould elements, so that the surplus section overlaps with
the second composite fibre layer.

[0018] In another exemplary embodiment of the present invention, the adjusting comprises an
arranging of the first mould element in such a way that the surplus section is aligned in a
predetermined position by gravity. Next, the first mould element is brought together with the
second mould element, wherein, when the surplus section is in the predetermined position, the
surplus section overlaps partially with the second composite fibre layer in the second mould
element. For example, if the first mould element is turned overhead, the surplus section, which
is not fixed to the first mould element, is aligned in a proximately vertical orientation, because
of gravity. When bringing together the first mould element and the second mould element, the
end of the surplus section touches the second composite fibre layer. When moving the first
mould element and the second mould element further together, the end of the surplus sections
slides along the second composite fibre layer in the direction to the inner cavity formed
between the first mould element and the second mould element. Hence, in a final state, when
the first mould element and the second mould element are fixed together finally, the surplus
section forms the overlap section with the second composite fibre layer.

[0019] According to a further exemplary embodiment, the inflating of the bag comprises a
lifting of the surplus section by inflating the bag in such a way that the surplus section overlaps
partially with the second composite fibre layer in the second mould element. By the present
exemplary embodiment, the surplus section may be folded in such a way that the surplus
section lies onto the collapsed surface of the bag. The inflating of the bag causes the surplus
section to move together with the surfaces of the bag until the bag is inflated to its final
position. In the final position, the surplus section is pressed on the second composite fibre
layer.

[0020] According to a further exemplary embodiment of the method, a second composite fibre
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layer is larger than the second mould surface such that the second composite fibre layer forms
a further surplus section, that extends over an edge of the second mould surface. The coupling
of the first mould element to the second mould element further comprises an adjusting of the
first mould element to the second mould element in such a way, that the further surplus section
overlaps partially with the first composite fibre layer in the first mould element. According to a
further exemplary embodiment, the method comprises before coupling the first mould element
to the second mould element a mounting of a web to the first composite fibre layer or to the
second composite fibre layer in such a way that after coupling of the first mould element with
the second mould element the web is coupled with the first composite fibre layer and the
second composite fibre layer for reinforcing the hollow component to be manufactured.

[0021] The web describes a robust and hard element that consists of e.g. wood, metal,
composite fibre materials or other hard and inelastic materials. The web is mounted inside the
inner cavity of the hollow component to be manufactured and is in contact with the first
composite fibre layer and the second composite fibre layers, so that a force may be
transmitted between the layers. Hence, a reinforcement of the composite fibre component is
generated.

[0022] The web may be fixed to the first composite fibre layer, e.g. by welding or gluing.
Moreover, the web may be wrapped into the composite fibre material of the first and/or second
composite fibre layer.

[0023] According to a further exemplary embodiment, the method comprises before coupling
the first mould element to the second mould element a mounting of a web to the first
composite fibre layer and a mounting of a web to the second composite fibre layer in such a
way that after coupling of the first mould element to the second mould element the web and
the further web are coupled with each other for reinforcing the hollow component to be
manufactured. The web and the further web each comprises for example a first face to which
the web and the further web are mounted to the respective composite fibre layer. The web and
the further web each may comprise a further face, with which the webs contact each other.
Hence, a force may be transmitted between the web and the further web and hence, a force
may be transmitted between the composite fibre layers for reinforcing the hollow component to
be manufactured.

[0024] According to a further exemplary embodiment, the inflating of the bag comprises a
sucking off air between a) the bag and the first mould surface, and b) the bag and the second
mould surface. Hence, the bag presses the first composite fibre layer to the first mould surface
and the second composite fibre layer to the second mould surface. The bag may comprise in
its inflated state a shape of the profile of the component to be manufactured. Alternatively, the
bag may be elastic, so that the bag may comprise an arbitrary shape and the inflated shape of
the inflated elastic bag adjusts itself by sucking off air or by blowing-up the bag until the final
profile of the component to be manufactured is achieved and the shape of the (elastic) bag
adjusts itself to the shape of the first mould surface and the second mould surface.
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[0025] The first mould element and/or the second mould element may comprise connections,
to which a vacuum pump may be connected for sucking off air from the respective mould
surfaces. Hence, e.g. a sucking off of the air between the bag and the first mould surface leads
to an inflating of the bag. In other words, the inflating of the bag may be achieved by a
pressure difference between the inside of the bag and the outside of the bag.

[0026] According to a further exemplary embodiment, the inflating of the bag comprises a
blowing-in pressurized air into the bag, such that the bag presses the first composite fibre layer
to this first mould surface and the second composite fibre layer to the second mould surface.
Hence, the pressure difference between the inside of the bag and the outside of the bag is
achieved by blowing-in pressurized air.

[0027] According to a further exemplary embodiment of the present invention, a moulding
system for applying the above described method for manufacturing a hollow component made
of composite fibre is presented. The moulding system comprises the first mould element, the
second mould element and the bag.

[0028] By the present invention, a manufacturing method is presented, wherein a component,
e.g. a hollow turbine blade, may be manufactured in one single mould process and wherein a
massive dorn inside the hollow component for manufacturing purposes may be obsolete.

[0029] In a first step, composite fibre layers, such as glass fibre layers, that form the blade are
laid out into two separate mould elements, wherein each first and second mould element may
form approximately a half-profile of the blade. For example, the profile of the wind turbine
blade may be divided by the main camber line (main line) that connects the leading edge of the
turbine blade to the trailing edge of the turbine blade, so that the first mould element comprise
a mould surface that corresponds to the upper half of the turbine blade profile, and the second
mould surface of the second mould element corresponds to the lower half of the turbine blade,
for example.

[0030] The glass fibre layers are laid in the respective mould elements for each blade half,
respectively. To the blade halves, one or more blade webs made be attached, e.g. by wrapping
the webs into the glass fibre material, in order to ensure a secure fastening of the web to the
rest of the blade structure.

[0031] Moreover, a surplus glass fibre material, which extends over a side of one of the mould
surfaces, may be provided.

[0032] In a second step of the method, one or more air and resintight bags are laid over
substantially the entire mould surface of the composite fibre layer in particular to the first mould
element, which e.g. comprises also the surplus section of the glass fibre material.

[0033] The bag covers at least a major part of the first composite fibre layer. In particular, the
bag does not cover the surplus section of the first composite fibre layer, so that the surplus
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section is still movable.

[0034] The bag surface or the sum of the surface of the plurality of bags should have a
surface size, which is at least twice the area, which is in contact with the first composite fibre
layer, so that after inflating, the bag also covers a corresponding section of the second
composite fibre layer.

[0035] In a third step, in particular a vacuum is applied in the space between the first mould
surface and the bag. By applying a vacuum (underpressure) in the space, the bag is dragged
towards the first mould surface and presses the first composite fibre layer to the first mould
surface. This in turn holds the first composite fibre layer and the bag fixed in position in the first
mould, even if the bag does not completely cover the whole surface area of the first composite
fibre layer.

[0036] In a fourth step, the first mould element is rotated overhead, e.g. 180 degrees around
a longitudinal axis of the first mould element, to an up-side-down position of the first mould
element, including the bag, the first composite fibre layer and the, for example. Hereby, the
free-movable surplus section hangs down from the first mould element in an approximately
vertical direction caused by gravity.

[0037] In a fifth step, the first mould element is lowered and positioned with respect to the
second mould element. The surplus section is hereby folded into the cavity that is formed
between the first mould element and the second mould element and the surplus section is
aligned with the inner surface of the second composite fibre material in the second mould.

[0038] In a sixth step, the bag is unfolded and inflated in order to fill the entire inner cavity
between the first mould element and the second mould element, respectively between the first
composite fibre layer and the second composite fibre layer. Thereby, the bag holds the
composite fibre layers to the respective mould surfaces.

[0039] The unfolding of the bag may be performed by either applying an underpressure
(vacuum) to the cavity, in particular between the surface of the bag and the first mould surface
and the second mould surface. Moreover, the bag may be inflated by pressurized air that is
blown inside the bag.

[0040] In order to provide an airtight connection between the first mould element and the
second mould element and in order to achieve an airtight inner cavity, seals may be interposed
between the intersections between the first mould element and the second mould element.

[0041] When the bag is unfolded and inflated, an underpressure (vacuum) may be applied to
the space between the first mould surface, the second mould surface and the bag, so that by
resin injection, resin is injected to the first composite fibre layer and the second composite fibre
layer. Finally, curing and casting of the hollow components may be accomplished and the
finished hollow component may be removed easily from the mould elements.
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[0042] The surplus section may be lifted to its final position to e.g. by inflating and unfolding
the bag. The surplus fibre section may as well be formed at both composite fibre layers. If the
hollow component is a blade of a wind turbine, the surplus section may be formed, e.g. in the
first and/or the second composite fibre layer on e.g. the leading edge of the blade or the
trailing edge of the blade to be formed.

[0043] It has to be noted that embodiments of the invention have been described with
reference to different subject matters.

Brief Description of the Drawings

[0044] The aspects defined above and further aspects of the present invention are apparent
from the examples of embodiment to be described hereinafter and are explained with
reference to the examples of embodiment. The invention will be described in more detail
hereinafter with reference to examples of embodiment but to which the invention is not limited.

Fig. 1
shows the first mould element and the second mould element in a decoupled state
according to an exemplary embodiment of the present invention;

Fig. 2
shows the first mould element, to which the bag is placed according to an exemplary
embodiment of the present invention;

Fig. 3
shows the first mould element, which is turned up-side-down according to an exemplary
embodiment of the invention;

Fig. 4
shows a coupling of the first mould element and the second mould element according to
a further exemplary embodiment of the present invention; and

Fig. 5
shows a coupled state of the first mould element and the second mould element
according to an exemplary embodiment of the invention.

Detailed Description

[0045] The illustrations in the drawings are schematical. It is noted that in different figures,
similar or identical elements are provided with the same reference signs.

[0046] In Fig. 1 to Fig. 5, a method for forming a profile for manufacturing a hollow component
made of composite fibre, in particular a hollow blade for a wind turbine, is shown.
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[0047] Fig. 1 shows a first mould element 110 and a second mould element 120. To a first
mould surface of the first mould element 110 a first composite fibre layer 101 is laid out. The
first mould surface corresponds to a first profile section of the hollow component to be
manufactured. For example, the hollow component is a blade of a wind turbine, so that the first
profile section may form a (upper) half of the blade to be manufactured.

[0048] A second composite fibre layer 102 may be laid out onto a second mould surface of
the second mould element 120, wherein the second mould surface corresponds to a second
profile section of the hollow component to be manufactured. The second profile section may
form a (lower) half of the blade to be manufactured.

[0049] Moreover, as shown in Fig. 1, a web 105 may be attached to the first mould element
that is adapted for reinforce the hollow component to be manufactured. To the first mould
element 110 one or a plurality of webs 105 may be attached and to the second mould element
120 one or a plurality of further webs 106 may be attached. The webs 105, 106 may be glued,
welded or webbed to the respective composite fibre layers 101, 102. The first and second
mould surfaces are limited by respective edges 104. As shown in Fig. 1, the first composite
fibre layer 101 may comprise surplus sections 103 that run over the edges 104 in a direction to
outside of the respective mould surface. The surplus sections 103 are formed, when the first
composite fibre layer 101 is made larger than the first profile section defined by the first mould
surface, respectively.

[0050] Fig. 2 shows the first mould element 110 in a further method step. To the third
composite fibre layer 101 a bag 201 is laid out, wherein the bag 201 is in a collapsed state. As
shown in Fig. 2, it is also possible to lay a plurality of collapsed bags 201 to the first composite
fibre layer 101. The surplus sections 103 are not covered by the bag 201, so that the surplus
sections 103 are freely movable. The web 105 may be adapted to be in contact with the
surface of the second composite fibre layer 102 or comprises a face that is in contact with a
face of the further web 106 mounted to the second composite fibre layer 102. The face of the
web 105 or the further web 106 is not covered by a respective bag 201.

[0051] Fig. 3 shows a view of the first mould element 110 that is moved upside-down and in
an overhead position. The freely movable surplus sections 103 are aligned in general in a
vertical position, for example, by gravity. The bags 201 and the first composite fibre layer 101
are fixed to the first mould surface of the first mould element 110. The fixation may be
generated e.g. by gluing (with resin) the elements together or by applying underpressure
between the bag 201 and the first mould surface. Hence, the bag 201, the web 105 and the
first composite fibre layer 101 do not fall out of the first mould element 110 by gravity.
Moreover a relative movement between the bag 201, the web 105 and the first composite fibre
layer 101 is prevented, so that no readjustment later on is necessary.

[0052] Fig. 4 illustrates the first mould element 110 and the second mould element 120 in a
state before the first mould element 110 and the second mould element 120 contact each
other. The surplus sections 103 are either folded inwardly by additional devices. Moreover, the
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end faces of the surplus sections 103 may contact the second composite fibre section 102, so
that during movement of the first mould element 110 to the second mould element 120 the
surplus sections 103 moves (slips) self-acting in a direction to the inner cavity formed between
the first mould element 110 and the second mould element 120.

[0053] Fig. 5 illustrates the first mould element 110 and the second mould element 120 that
are in contact with each other. As shown in Fig. 5, the surplus sections 103 of the first
composite fibre layer 101 overlap the second composite fibre layer 102. In particular, the
surplus sections 103 overlap the second composite fibre layer 102 at a position, where the
interface of the first mould element 110 and the second mould element 120 is located. In
particular, if the first mould surface forms an upper half of a blade to be manufactured and the
second mould surface forms a second half of the blade to be manufactured, the interface of
the first mould element 110 and the second mould element 120 is built in the region of the
leading edge and the trailing edge of the blade to be manufactured.

[0054] As shown in Fig. 5, in the coupled state of the first mould element 110 and the second
mould element 120, the web 105 and the further web 106 are in contact with each other, so
that a force may be transmitted from the first composite fibre layer 101 to the second
composite fibre layer 102. Hence, the web 105 and the further web 106 form a reinforcement
of the hollow component to be manufactured. The inner cavity that is formed in the space
between the first mould surface and the second mould surface, the bags 201 are inflated.
Hence, the bags 201 press the first composite fibre layer 101 and the second composite fibre
layer 102 to the respective mould surfaces. The inflating of the bag 201 may be achieved for
example by injecting pressurized air inside of the respective bags 201. In another preferred
embodiment, a vacuum pump may be connected to the mould elements 110, 120, so that air is
sucked-off from a space between the surface of the bag 201 and the first mould surface and
the second mould surface (and the space between the bags 201 and the respective web
surfaces). Hence, by the pressure difference between the inner volume of the respective bag
201 and the outer space between the bag 201 and the respective mould surfaces, the bags
201 inflate and pressure the respective composite fibre layers to the mould surfaces. In order
to optimize the sucking off of the air, sealing elements 501 may be attached to the interfaces
between the first mould element 110 and the second mould element 120 in order to seal the
inner cavity formed inside the first mould element 110 and the second mould element 120.

[0055] Additionally, when an underpressure is generated between the bags 201 and the first
and second mould surfaces and the webs 105, 106, resin may be injected, so that the
composite fibre layers 101, 102 are soaked with resin.

[0056] Hence, after injecting the resin, the composite fibre layers 101, 102 may be cured, so
that the final profile and the final robust hollow component, such as the blade, is manufactured.
After curing of the composite fibre layers 101, 102, the underpressure between the bags 201
and the first and second mould surfaces may be reduced, so that the bags 201 collapse again.
In the collapsed state of the bags 201, the bags 201 comprise a reduced and small volume, so
that they can be easily removed from the inner cavity of the manufactured component.
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[0057] It should also be noted that reference signs in the claims should not be construed as
limiting the scope of the claims.

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader's convenience only. It does not
form part of the European patent document. Even though great care has been taken in
compiling the references, errors or omissions cannot be excluded and the EPO disclaims all
liability in this regard.

Patent documents cited in the description

o EPI310351A1 10003
o USG28487781 [0603]
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Patentkrayv

1. Fremgangsmade til formning af en profil for en hul vinge for en vindmglle,
hvilken fremgangsmade omfatter

at leegge et forste kompositfiberlag (101) ud pa en forste formflade af et for-
ste formelement (110), hvor den forste formflade svarer til en forste profilsek-
tion af den hule vinge, der skal fremstilles, kendetegnet ved, at det farste
kompositfiberlag (101) er starre end den farste formflade, séledes at det for-
ste kompositfiberlag (101) danner en overskydende sektion (103), som
straeekker sig ud over en kant (104) af den farste formflade, og fremgangsma-
den er kendetegnet ved, at den yderligere omfatter:

at leegge et andet kompositfiberlag (102) ud pa en anden formflade af et an-
det formelement (120), hvor den anden formflade svarer til en anden profil-
sektion af den hule vinge, der skal fremstilles,

at laegge en pose (201) i en sammenklappet tilstand ud pa det forste kompo-
sitfiberlag (101),

at fastgore posen (201) og det forste kompositfiberlag (101) til den forste
formflade,

at dreje det fgrste formelement (110) vertikalt, efter posen (201) og det forste
kompositfiberlag (101) er blevet fastgjort til den forste formflade,

at forbinde det farste formelement (110), som er blevet drejet vertikalt, med
det andet formelement (120) pa en sadan made, at den farste formflade og
den anden formflade svarer til profilen af den hule vinge, der skal fremstilles,
hvor forbindelsen omfatter en tilpasning af det forste formelement (110) til det
andet formelement (120) pa en sadan made, at den overskydende sektion
(103) delvist overlapper med det andet kompositfiberlag (102) i det andet
formelement (120), og

at pumpe posen (201) op pa en sadan made, at det forste kompositfiberlag
(101) presses mod den forste formflade, og det andet kompositfiberlag (102)
presses mod den anden formflade, séledes at det farste kompositfiberlag
(101) og det andet kompositfiberlag (102) forbindes for at danne den profil,
der skal fremstilles.

2. Fremgangsmade ifglge krav 1,
hvor fastgarelsen omfatter
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udsugning af luft mellem posen (201) og den fgrste formflade, séledes at po-
sen (201) og det farste kompositfiberlag (101) fastgoeres til den fgrste form-
flade ved undertryk.

3. Fremgangsmade ifalge krav 1 eller 2,

hvor tilpasningen omfatter

at anbringe det fgrste formelement (110) p& en sddan méade, at den oversky-
dende sektion (103) alignes i en forudbestemt position ved tyngdekraft,

at fore det forste formelement (110) sammen med det andet formelement
(120), hvor den overskydende sektion (103), nar den overskydende sektion
(103) er i den forudbestemte position, delvist overlapper med det andet kom-
positfiberlag (102) i det andet formelement (120).

4. Fremgangsmade ifglge et af kravene 1 til 3,

hvor oppumpningen af posen (201) omfatter

loftning af den overskydende sektion (103) ved oppumpning af posen (201)
pa en sadan made, at den overskydende sektion (103) delvist overlapper
med det andet kompositfiberlag (102) i det andet formelement (120).

5. Fremgangsmade ifolge et af kravene 1 til 4,

hvor det andet kompositfiberlag (102) er sterre end den anden formflade pa
en sadan made, at det andet kompositfiberlag (102) danner en yderligere
overskydende sektion (103), der strackker sig ud over en kant (104) af den
anden formflade, og

hvor forbindelsen af det fgrste formelement (110) med det andet formelement
(120) yderligere omfatter

tipasning af det forste formelement (110) til det andet formelement (120) pa
en sadan made, at den yderligere overskydende sektion (103) delvist over-
lapper med det farste kompositfiberlag (102) i det forste formelement (120).

6. Fremgangsmade ifolge et af kravene 1 til 5,

hvor fremgangsmaden for forbindelse af det forste formelement (110) med
det andet formelement (120) yderligere omfatter

montering af en web (105) pa det forste kompositfiberlag (101) eller pa det
andet kompositfiberlag (101) pa en saddan made, at web'en (105) efter for-
bindelse af det farste formelement (110) med det andet formelement (120) er
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forbundet med det forste kompositfiberlag (101) og det andet kompositfiber-
lag (101) til forstaerkning af den hule vinge, der skal fremstilles.

7. Fremgangsmade ifalge krav 1 til 5,

hvor fremgangsmaden for forbindelse af det forste formelement (110) med
det andet formelement (120) yderligere omfatter

montering af en web (105) pa det fgrste kompositfiberlag (101) og

montering af en yderligere web (106) pa det andet kompositfiberlag (102) pa
en sadan made, at web'en (105) efter forbindelse af det farste formelement
(110) med det andet formelement (120) og den yderligere web (106) er for-
bundet med hinanden til forstaerkning af den hule vinge, der skal fremstilles.

8. Fremgangsmade ifolge et af kravene 1 til 7,

hvor oppumpningen af posen (201) omfatter udsugning af luft mellem

a) posen (201) og den fogrste formflade og

b) posen (201) og den anden formflade,

saledes at posen (201) presser det forste kompositfiberlag (101) mod den
forste formflade og det andet kompositfiberlag (102) mod den anden formfla-
de.

9. Fremgangsmade ifglge et af kravene 1 til 8,

hvor oppumpningen af posen (201) omfatter

blaesning af trykluft ind i posen (201), séledes at posen (201) presser det for-
ste kompositfiberlag (101) mod den forste formflade og det andet kompositfi-
berlag (102) mod den anden formflade.
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