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(54) PROCESS FOR THE MANUFACTURE OF A WIND TURBINE GENERATOR BLADE AND WIND 
TURBINE GENERATOR BLADE OBTAINED THEREBY

(57) The present invention relates to a process for
manufacturing a wind turbine blade and the blade thus
obtained, according to which the general body of the
blade is determined by forming a central structural box
(3) that is determined by a series of longitudinal structural
profiles (3.1, 3.2 and 3.3) attached to one another, having
on the structural box (3) an outer skin (2) acting as a
fairing; having, in relation to the mouth of the general
body of the blade or of two of the structural segments
thereof, when said general body is segmented, at least
one receiver component (9), intended to embed said
mouth therein, a deformable material (7) being intro-
duced that is placed in cavities (6) defined by the longi-
tudinal profiles (3.1, 3.2 and/or 3.3) and a housing (9.1)
of the receiver component (9), to subsequently proceed
to the attachment, between the general body of the blade
or between the structural segments thereof and the cor-
responding receiver component or components (9) ap-
plying pressure on the deformable material (7) through
compression means (8), thus forming the blade of a wind
turbine.
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Description

Technical field

[0001] The present invention is related to the structures
sector, proposing a process for manufacturing a structure
that is configured by a series of longitudinal profiles at-
tached together that offers a topological optimisation and
weight reduction in the structures in which it is applied to
combine it with an attachment or connection system be-
tween structural components that enables a simple, light
and economical connection between them for the attach-
ment and load transmission thereof. The present inven-
tion is preferably applicable in the wind sector, for the
development of structural components and their attach-
ment and integration in wind turbine blades, enabling the
development of structures that are cheaper, lighter and
easier to manufacture and transport, but reaching final
sizes greater than those admissible today in the wind
sector and especially the onshore wind sector.

State of the art

[0002] In the wind energy harvesting sector, the current
trend is to increasingly increase the length of the wind
turbine blades, so that the area swept by them is greater
and therefore the energy generated is in turn higher in
similar wind conditions, thus reducing energy costs.
[0003] The development of larger wind turbine blades
also involves an increase in the weight of the same. More-
over, the increase in weight follows an exponential trend
along with length, this being much more significant in
increasingly longer blades.
[0004] The wind sector has developed a series of so-
lutions and alternatives to combat this effect, and through
innovation in structures and materials it has managed to
suit market needs. Initially manufacturing in composite
materials reinforced by fibreglass, and the current intro-
duction of carbon fibre in the latest models of wind turbine
blades have been decisions that have allowed this size
to be increased.
[0005] The structural configuration of the blade has al-
so been changing, seeking to optimise weight and the
structural response of the same. However, most of the
usual concepts have focussed on monolithic structures
for the main structural reinforcements in wind turbine
blades, also known as caps, sometimes with the use of
sandwich structures with foams or balsa wood as filler
material.
[0006] These solutions, in principle advantageous with
respect to the state of the art at certain moments in the
evolution of wind technology, do not make use of a top-
ological optimisation of the structures as other sectors
do, wherein the relevance of the weight of the structures
is notably more important, such as the aeronautical sec-
tor. However, the structural and manufacturing solutions
of the aeronautical sector usually involve much higher
costs than those that can be assumed by the wind sector.

[0007] That is why a blade structural solution is re-
quired that offers a reduction in structural weight with
respect to current solutions while maintaining equivalent
or even more efficient cost levels for the components and
the manufacturing thereof.
[0008] In this regard, various solutions have been pre-
sented with the aim of offering an internal reinforcement
system for the blade. An example of this is patent
US2019358911, which presents a method for assem-
bling a double ’T’-shaped reinforcement inside the profile
of the blade, in the area where the distance between the
skin of the intrados and the extrados is greater. Said so-
lution opts for a simple beam the volume and weight of
which are less than in hollow beams and for increasing
the thickness of the skin in the areas where this reinforce-
ment had to be fastened. However, it is not a viable or
reliable method since the installation of the same is very
cumbersome and complicated and the shape of the beam
may not be sufficient to withstand the twists in the longi-
tudinal axis of the blade.
[0009] Another example includes inventions
PL2622211 and PL1808598 showing a reinforcement
model in the form of a hollow rectangular or square beam
made of a composite material, polymer matrix with incor-
porated fibres. This solution is designed to be manufac-
tured in two halves, having to subsequently attach them
to form the square. Against this manufacturing method
and design of the internal reinforcement is the fact that
the load distribution along the profile is not going to be
ideal since the attachment points can distort the forces
that the beam has to transmit, which can be translated
into a deformation and/or breakage of the profile of the
blade. With this solution, the ease of manufacture would
not be offset by the loss of reliability in the function of the
beam.
[0010] Invention ES2496167 proposes a reinforced
plate that connects the trailing edge of the blade with the
first transversal stringer of the box on the inside, along
the chord of the profile. Its purpose is to increase the
resistance of the same for loads to be supported that
occur in the direction of the edge and of the flap. In ad-
dition to this, it shows a greater thickness in the extrados
and intrados skins that remain inside the box. In this case,
the stringers that would form the box have a variable
geometry to be suited along the entire blade, the trans-
versal stringer having to be suited thereto to be attached
to the previous ones. The assembly has a complicated
design, which results in a less economical manufacture,
and it also remains to be verified whether the increased
thickness of the skins with the lateral stringers would be
sufficient to support all the loads.
[0011] The existence of all these solutions confirms
the efforts that are being made to find an optimal struc-
tural solution for larger blades, but the fact of being able
to have large-sized blades also leads to a series of prob-
lems, both in terms of manufacturing and transport. For
several years, manufacturing, but especially logistics,
have been a serious problem in the wind sector since,
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commonly, the blades are manufactured at a location
and then must be transported to the installation site there-
of.
[0012] Long blades are usually transported by road to
their destination, requiring special transport or vehicles
for doing so. From a certain length, around 45 metres,
the blades are considered oversized and overweight car-
go, so they require an escort during the journey in addition
to the aforementioned special transport. Usually, the
transport of blades also requires the route to be prepared
and/or suited from the point of departure to the point of
arrival, normally involving road modifications and special
licences, which also vary according to the country since
the legislation is different in each one. All these complex
procedures involve time, and above all extra costs. In
reality, components over 80m in length are impossible
to transport, thus limiting the size of current rotors and
the growth of power in onshore wind power.
[0013] Other alternatives to transporting blades by
road are transport by ship, train or even lifting them by
helicopter. The excessive difficulty involved in transport
by these means, as well as the slowness of transport or
the demanding security measures required, entails a sig-
nificant increase in costs. In addition, both in these means
and in road transport, there are limitations on the maxi-
mum dimensions of the blade that can be transported,
imposing a maximum chord, a maximum root diameter
and a maximum amount of pre-bending and pre-curving.
[0014] In view of the complexity described, the sector
opted for designing segmented blades, such that each
segment of the same had such a length that would allow
easier handling and transport operations and at a lower
cost. In contrast, the segmented blade design requires
an attachment of the different segments at the destination
location for the subsequent lifting of the complete blade
to the hub.
[0015] Blade segments can be attached either me-
chanically, by means of adhesives or a combination of
both. In any case, it is essential that the attachment be
capable of supporting and transmitting the aerodynamic
loads generated by the blade in a reliable and robust
way, so that it does not alter the aerodynamics of the
profile or the behaviour of the wind turbine in general,
without involving increases in weight and cost of the over-
all product. Neither should the attachment significantly
alter the aerodynamics of the blade. It is also likely, es-
pecially in attachments with the presence of adhesive,
that the tolerances and the attachment process between
sections must be very careful and accurate.
[0016] The current situation in the sector, wherein seg-
mented blade proposals have been developed for differ-
ent blade sizes, is that there is no feasible and robust
solution at the moment, among other reasons due to the
complexity of the attachment of a structure that distrib-
utes load transmission by skins and by internal reinforce-
ments by way of stringers; these are double, complex
and heavy attachments that lead to a non-competitive
solution.

[0017] Patent WO2015011291 presents a system for
assembling two blade segments in a detachable manner
by means of an assembly device made up of a mecha-
nism with two chords that attach or separate the seg-
ments. Its advantage is that the blade can be disassem-
bled again, but its drawback is the complexity of the man-
ufacture and attachment thereof, as well as the impossi-
bility of achieving an optimised transport for the same.
[0018] Patent US201929343 attempts to overcome the
transport problem by sectioning the blade and to avoid
using attachment elements, it proposes using a mobile
platform for attaching two sections of the blade at the
assembly site. However, even if the platform they pro-
pose is mobile, it would be a high cost for the installation,
since it is not a manageable or simple solution since it
must also be taken into account the need to level all the
elements on a natural terrain, the need for a controlled
atmosphere inside the platform so that there are no in-
terferences during the attachment of sections and the
energy consumption required by it in a place where ac-
cess thereto may be affected and a generator of addi-
tional energy must also be carried for the system to work.
[0019] Patent CN206158927 presents a segmented
blade model in two portions that is attached by a series
of double-threaded screws distributed along the entire
edge of the segments to be attached, with the drawback
that all the screws must be threaded simultaneously and
accurately and that subsequently the hole that remains
in the attachment must be covered to maintain the aer-
odynamic profile of the blade.
[0020] Patent CN107013408 proposes a blade model
that is segmented into two or more segments, and an
assembly method consisting of steel framings, which will
have double rows of holes on the edges wherein bolts
will be inserted for fastening the segments, maintaining
the stringers, which will be segmented and will also be
attached to the steel frame, entailing more weight in the
set due to the materials used and a high number of me-
chanical attachments that will increase maintenance cost
and time.
[0021] Patent CN106523291 presents a blade seg-
ment assembly design using two types of mechanical
attachments, such as screws that will be inserted into the
skins to be attached and connectors that will go inside
the blade and that will adjust the assembly, causing an
increased cost and maintenance difficulty.
[0022] Patent CN107013408 presents a process for
transporting segmented blades on a large scale and as-
sembling them, but more focus[FDA1]ed on maintenance
tasks wherein the blade segment that has deteriorated
can be replaced. The transport of the segment to be re-
placed and the attachment of the same by means of bolts
are contemplated.
[0023] Therefore, definition is required of a manufac-
turing process for these blades, as well as a blade design
that can be formed as a single element, but that can also
be segmented in a light, robust and economical way, into
at least two structural segments; such that a more eco-
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nomical and simple transport of large-sized blades is
achieved, and that further presents a simple and reliable
method of assembling the segments that make up the
blade, at the installation site of the wind turbine, in the
corresponding wind farm.
[0024] With all this, in order to opt for an efficient and
economical installation of segmented blades at the in-
stallation site of the wind turbine, it is required that both
the attachment system and the internal reinforcement
structure of the blades are simple, light, economical and
that do not impair the efficiency of the machine set.

Object of the invention

[0025] The invention proposes a manufacturing proc-
ess for a wind turbine blade, the general body of which
can be formed by a single element or by at least two
structural segments that enables the wind turbine blade
to be divided into sections, facilitating the manufacture
and transport thereof. In addition, the invention proposes
a novel system for attaching the general body of the blade
to a root part, through which the blade will be attached
to the corresponding hub. This novel attachment system
is also applicable for attaching the structural segments
of the blade, when the general body of the blade offers
a segmented embodiment. This attachment can be car-
ried out at the point of installation of the wind turbine and
enables a blade to be obtained with a structural concept
that optimises the use of materials and reduces the over-
all weight of the final product, obtaining a lighter and more
stable, and therefore more efficient wind turbine blade;
[0026] The structure proposed for manufacturing the
general body of the blade or of each structural segment
of said general body, when segmented into sections, is
based on two main components, on the one hand, an
outer skin that acts as a fairing, without structural respon-
sibility, and, on the other hand, a central box that supports
the set of loads generated by the blade during the oper-
ation thereof.
[0027] The structure of the central box is based on the
attachment of a series of adjoining longitudinal profiles
to form the desired geometry. These profiles, attached
to one another through mechanical, chemical or other
means, and preferably by means of chemical adhesives,
form the central box. The outer skin is attached to said
central box again through mechanical, chemical or other
means, and preferably by means of chemical adhesives.
[0028] The set of longitudinal profiles is divided into
two groups of profiles, the front and rear lateral profiles
that cover the central box on the leading and trailing edge
faces, respectively; and the central profiles that cover the
faces of the box that correspond to the suction face and
the pressure face.
[0029] Additionally, the structure of the proposed blade
incorporates, according to a preferred embodiment, a se-
ries of reinforcement components in different sections of
the blade, by way of structural frames. These frames
make it possible to stiffen the structure, maintaining the

external aerodynamic geometry controlled. The separa-
tion between the blade sections that incorporate such
frames must be determined for the specific design of a
specific blade based on the envelope thereof and the
loads to be supported.
[0030] In a preferred configuration of the invention, the
geometry of the central longitudinal profiles is preferably
a "U"-shaped geometry, although they may have a "U"
configuration with additional webs at the ends, or any
structurally admissible section, allowing the attachment
between profiles through the application of adhesive or
other attachment means for attaching on the wings of the
"U" section. Preferably, the lateral longitudinal profiles
and the central longitudinal profiles, and also the rein-
forcement sections or frames, are made of a composite
material, and preferably, of a composite material rein-
forced with carbon fibre.
[0031] In a preferred configuration of the invention, the
geometry of the lateral longitudinal profiles is suited to
the separation between skins provided along the blade,
which varies from the root to the tip, so that a central box
structure can be made with the central longitudinal pro-
files and the lateral longitudinal profiles.
[0032] In a preferred configuration of the invention, the
geometry of the central longitudinal profiles is identical
among all of them, allowing a simpler and cheaper man-
ufacture than the manufacture of a different profile ge-
ometry for each one of them.
[0033] On this configuration of the blade or of each
structural segment of the blade, the invention in turn pro-
poses, within the blade manufacturing process, a novel
attachment system between the body of the blade and a
root part that allows the attachment of the blade to the
corresponding hub. This attachment system is also ap-
plied for the attachment of every two structural segments,
of the set of structural segments that have to form the
general body of the wind turbine blade, offering a simple,
light and economical attachment system, but at the same
time robust and safe, through the introduction of a de-
formable material that connects and ties the structural
segments together.
[0034] In the simplest blade version, which would be
the one in which the general body thereof is formed by
a single element, the attachment between the general
body of the blade and a root part that allows the attach-
ment of the blade to the corresponding hub is carried out
in the following manner: having determined the central
box by a series of longitudinal profiles, it is possible to
define one or a series of cavities. Well, according to the
invention, the introduction of an element that we will iden-
tify as a receiver component, intended to receive the
mouth of the central box therein, is proposed. This re-
ceiver component has a geometry that allows the mouth
of the central box to be embedded inside it and leads to
the lateral closure of the cavities generated by the longi-
tudinal profiles.
[0035] When the general body of the blade is made up
of two or more sections of structural segments, the at-
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tachment process between them is the same as that fol-
lowed for the assembly of the root part, logically intro-
ducing in this case two receiver components instead of
one, as there are two central boxes of the two structural
segments to be attached.
[0036] Inside these laterally closed cavities a deform-
able material is introduced, which covers the inside of
the same. The deformable material, which is preferably
an elastomer, will be placed inside at least one of the
cavities defined between the general body of the blade
and the receiver component and, likewise, in the case of
segmented blades, it will be fitted in at least one of the
cavities delimited between the corresponding cavities
defined in the general body of the blade and the receiver
component, in each one of the structural segments of the
blade.
[0037] The deformable material will have a geometry
that enables one or a series of pressure application
means to be suited and integrated on itself, these means
being able to be mechanical, hydraulic, pneumatic, pie-
zoelectric or of another type, and preferably mechanical.
In a preferred solution of the invention, said pressure
means will be formed by one or a series of screws and
their respective nuts. In this solution, the receiver com-
ponent will in turn have a geometry in correspondence
with the geometry of the deformable material to allow the
integration of these pressure means based on screws
and threads.
[0038] Once the deformable material is placed in po-
sition, pressure will be applied through the pressure ap-
plication means on said deformable material. This mate-
rial, given the pressure received, will deform and transfer
that pressure to the contours of the cavities where it has
been incorporated.
[0039] The pressure applied by the deformable mate-
rial on the wall of the cavities will greatly increase the
friction between the deformable material and the walls
of the cavity or cavities, which makes it possible to avoid
movement between the different parts and the load trans-
mission. Additionally, this solution will achieve complete
contact of the entire geometry of the different parts, dis-
tributing the stresses and limiting the concentration of
loads in the same.
[0040] Finally, the receiver component will have a se-
ries of mechanical, chemical or other, preferably me-
chanical, attachment means, either for attachment there-
of to a root part for connection to the hub, or for attach-
ment thereof with another opposite receiver component
of another structural segment in the case of a segmented
blade, thus generating a single cohesive structure.

Description of the figures

[0041]

Figure 1 is a perspective view showing the final end
of a blade (1).
Figure 2 is a perspective view showing a structural

segment (1.1) of blade (1) in the final portion thereof.
Figure 3 is a perspective view of the longitudinal pro-
files (3.1, 3.2 and 3.3) that make up the central struc-
tural box (3), having alternately shaded the longitu-
dinal profiles (3.1) in order to better distinguish them
from each other.
Figure 4 is a perspective view representing a rib (4).
Figure 5 shows a perspective view of a rib (4) in the
version in which it has a central hollowing (4.1).
Figure 6 is a view like the one in figure 4 but with a
rib without central hollowing (4.1).
Figure 7 is a perspective view of the rib (4) of the
previous figure.
Figure 8 is a perspective view showing the attach-
ment between a structural segment (1.1) of the blade
(1) and a root part (5) through a receiver component
(9).
Figure 9 shows the components of figure 8 in the
assembly phase and partially cross-sectioned.
Figure 10 is a view like the one in Figure 8, but with
a partial cross section of the receiver component (9)
and the structural segment (1.1) of the blade (1), in
order to be able to appreciate the attachment be-
tween them.
Figure 11 shows an enlarged detail of the attachment
indicated in figure 10.
Figure 12 is a perspective view, in which the attach-
ment between two structural segments (1.1) of a
blade (1) can be seen.
Figure 13 shows the components of figure 12 in the
assembly phase.
Figure 14 is a view like the one in figure 12, but par-
tially cross-sectioned and with the covers (1) repre-
sented in the assembly phase.
Figure 15 is a cross-sectional elevation view showing
the attachment between two structural segments
(1.1) of a blade (1).
Figure 16 is a perspective view showing a receiver
component (9).
Figure 17 is the upper plan view of Figure 16.

Detailed description of the invention

[0042] The object of the invention is a process for man-
ufacturing a wind turbine blade, the general body (1) of
which can be formed by a single element or present a
structure segmented into sections and formed by two or
more structural segments (1.1) that enable the division
into sections of the wind turbine blade, facilitating the
manufacture and transport thereof.
[0043] As shown in figures 1 and 2, the general body
(1) of the blade is made up of two main components, on
the one hand, an outer skin (2) that acts as a fairing with-
out structural responsibility, and, on the other hand, a
central box (3) that supports the set of loads generated
by the blade (1) during the operation thereof.
[0044] This same structuring is met in the event that
the general body (1) of the blade is formed by sections
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of two or more structural segments (1.1) which enables
the division of the wind turbine blade into sections, to
facilitate the manufacture and transport thereof: so that
these structural segments (1.1) are arranged consecu-
tively one after the other and are attached together at the
place where the blade is assembled on the correspond-
ing wind turbine.
[0045] The structure of the central box (3), as can be
seen in figure 3, is based on the attachment of a series
of continuous longitudinal profiles (3.1, 3.2 and 3.3) to
form the desired geometry. These profiles (3.1, 3.2 and
3.3) are attached to one another by means of mechanical,
chemical or other means, and, according to a preferred
solution, by means of chemical adhesives, thus forming
the central box (3). The outer skin (2) is attached to said
central box (3) again through mechanical, chemical or
other means, and preferably by means of chemical ad-
hesives.
[0046] The longitudinal profiles (3.1) that will be iden-
tified as central longitudinal profiles cover the faces of
the box (3) corresponding to the suction face and the
pressure face. The longitudinal profiles (3.2 and 3.3) that
will be identified as lateral longitudinal profiles, cover the
central box (3) on the faces of the trailing edge and the
leading edge, respectively.
[0047] According to a preferred, but not limiting, con-
figuration of the central box (3), the geometry of the cen-
tral longitudinal profiles (3.1) is a "U"-shaped geometry,
although they may have a "U" configuration with addi-
tional webs at the ends, or any structurally admissible
section, allowing the attachment between profiles
through the application of adhesive or other attachment
means for attaching on the wings of the selected section.
In this sense, the longitudinal profiles (3.2 and 3.3) also
have wings to establish the adhesive attachment thereof
with the corresponding longitudinal profiles (3.1).
[0048] According to a preferred practical embodiment,
it has been provided that the geometry of the central lon-
gitudinal profiles (3.1) is identical among all of them, al-
lowing a simpler and cheaper manufacture than the man-
ufacture of a different profile geometry for each one of
them.
[0049] Also according to a preferred embodiment of
the invention, the geometry of the lateral longitudinal pro-
files (3.2 and 3.3) is suited to the separation between
skins (2) provided along the general body (1) of the blade,
which varies from the root to the tip, so that a central box
structure (3) can be made with the central longitudinal
profiles (3.1) and the lateral longitudinal profiles (3.2 and
3.3).
[0050] Additionally, the structure of the general body
(1) of the blade, according to a possible preferred prac-
tical embodiment, represented in figures 4 and 6, can
incorporate, in different sections of the general body (1)
of the blade, a series of reinforcement components, by
way of structural frames, identified with the numerical
reference (4). These frames (4) make it possible to stiffen
the structure, maintaining the external aerodynamic ge-

ometry controlled. The separation between the blade
sections that incorporate such frames (4) must be deter-
mined for the specific design of a specific blade based
on the envelope thereof and the loads to be supported.
[0051] As can be seen in figures 4 and 5, the frames
(4) have a central hollowing (4.1), to lighten weight, al-
though, if required, they can dispense with that central
hollowing as can be seen in figures 6 and 7.
[0052] According to a preferred embodiment, the cen-
tral longitudinal profiles (3.1), the lateral longitudinal pro-
files (3.2 and 3.3) and also the reinforcement sections or
frames (4), are made of a composite material, and pref-
erably of a composite material reinforced with carbon fi-
bre.
[0053] In addition, the invention proposes a novel sys-
tem for attaching the general body (1) of the blade to a
root part (5), through which the blade will be attached to
the corresponding hub. This same attachment system is
also applicable for attaching the structural segments (1.1)
of the general body (1) of the blade, when it offers a seg-
mented embodiment. This attachment can be carried out
at the point of installation of the wind turbine and enables
a blade to be obtained with a structural concept that op-
timises the use of materials and reduces the overall
weight of the final product, obtaining a lighter and more
stable, and therefore more efficient wind turbine blade;
[0054] Figure 8 shows a structural segment (1.1) of the
general body (1) of the blade attached to said root part
(5) that allows the attachment of the blade to the corre-
sponding hub of the wind turbine. The attachment is car-
ried out as follows:
As can be seen in figures 9 and 10, there is an element
that will be identified as the receiver component (9) that
can be a single piece with the root part (5) or be inde-
pendent from the latter and attach thereto through the
corresponding, conventional attachment means.
[0055] Figures 8, 9 and 10 have represented the ver-
sion in which the receiver component (9) is a single piece
with respect to the root part (5), so as not to unnecessarily
complicate the appreciation of that which makes up the
essence of the attachment system for attaching a struc-
tural segment (1.1) or the general body (1) of the blade
that is the same in both versions.
[0056] As can be seen in Figure 9, the receiver com-
ponent (9) defines a housing (9.1), in which the mouth
of a structural segment (1.1) of the blade or the mouth
of the general body (1) of the blade can be embedded,
depending on whether we are respectively in a segment-
ed embodiment of the general body (1) of the blade or in
the simplest version, in which the general body (1) of the
blade is a single element.
[0057] As can be seen in figures 12, 13 and 14, having
determined the central box (3) by a series of central lon-
gitudinal profiles (3.1) with a "U" configuration, it is fea-
sible to define a series of cavities (6) that also are defined
in the lateral longitudinal profiles (3.2 and 3.3).
[0058] The cavities (6) of the central box (3) are recip-
rocally facing one or more cavities that define the walls

9 10 



EP 4 102 054 A1

7

5

10

15

20

25

30

35

40

45

50

55

and base of the housing (9.1), of the receiver component
(9).
[0059] A deformable material (7), which is preferably
an elastomer, is placed inside at least one of these cav-
ities thus defined, see figure 8. The deformable material
(7) has a geometry that allows for one or a series of pres-
sure application means to be suited and integrated on
the same, these means being able to be mechanical,
hydraulic, pneumatic, piezoelectric or other, and prefer-
ably mechanical. In a preferred solution of the invention,
said pressure means will be formed by one or a series
of screws (8) and their respective nuts (8.1), as can be
seen in Figure 11.
[0060] Once the deformable material (7) is placed in
position, pressure will be applied through the pressure
application means, in this case the screws (8) on said
deformable material (7). This deformable material (7),
given the pressure received, will deform and transfer that
pressure to the contours of the cavities (6) and the hous-
ing (9.1) where it has been incorporated.
[0061] The pressure applied by the deformable mate-
rial (7) on the wall of the cavity or cavities (6) and the
corresponding wall or walls of the housing (9.1), will
greatly increase the friction between the deformable ma-
terial (7) and the walls where it is housed, making it pos-
sible to avoid movement between the same and the load
transmission. The value of the pressure applied by the
deformable material (7) may not exceed the breaking limit
of the material that defines the housings thereof, thus
ensuring correct fastening without damaging the proper-
ties of the materials of the structure.
[0062] This same process would be applicable for
forming wind turbine blades the general body (1) of which
is determined by two or more sections of structural seg-
ments (1.1), for the attachment between them that in this
case will house their two adjoining mouths in the housings
(9.1) of a pair of receiver components (9).
[0063] Indeed, when the general body (1) of the blade
is made up of two or more sections of structural segments
(1.1), the attachment process between two structural
segments (1.1) is the same as that followed for the as-
sembly of the root part (5), since the corresponding mouth
of the final end of each one of the two structural segments
(1.1) to be attached is housed in the housing (9.1) of a
receiver component (9).
[0064] As in the previous case, in at least one pair of
two cavities (6) of each one of the two structural segments
(1.1) to be attached, the deformable material (7) is intro-
duced, which will be arranged in the corresponding cavity
or cavities (6) as well as inside the housing (9.1) of the
receiver component (9), as shown in figure 14.
[0065] Once the deformable material (7) is placed in
position, pressure is applied through the pressure appli-
cation means made up by the screws (8) and the nuts
(8.1) thereof on said deformable material (7). This de-
formable material (7), given the pressure received, will
deform and transfer that pressure to the contours of the
cavities (6) where it has been incorporated, as well as

against the corresponding wall or walls of the housing
(9.1) of two receiver components (9).
[0066] The pressure applied by the deformable mate-
rial (7) on the walls of the housing thereof will greatly
increase the friction between the deformable material (7)
and the walls of said housings, generating a fastening
between each structural segment (1.1) and the corre-
sponding receiver component (9) thereof, which makes
it possible to avoid the movement between them and the
load transmission.
[0067] As can be seen in figure 15, the two receiver
components (9), of the two structural segments (1.1) to
be attached, are in turn attached to each other through
conventional tying means that, according to a non-limit-
ing exemplary practical embodiment are, in this case,
screws (10).
[0068] Figures 12, 13 and 14 show a non-limiting ex-
emplary practical embodiment, according to which the
area of the two receiver components (9) is covered by
cover elements (11).
[0069] According to a variant of practical embodiment,
the two receiver components (9) of two structural seg-
ments (1.1) to be attached have been provided to be
made in a single piece that has openings for passage to
be able to actuate the screws (8) in rotation or that has
the pressure means integrated; so that the actuation can
be carried out with a one-piece embodiment of such re-
ceiver components (9).
[0070] In this way, a simple, light and economical at-
tachment system is achieved, but at the same time robust
and safe, by means of a deformable material (7) and the
pressure application means (8) thereof that connect and
tie together both the general body (1) of the blade or a
structural segment (1.1) of said general body (1) to the
corresponding root part (5), as well as the different struc-
tural segments (1.1) of the general body (1) of the blade,
when it has a segmented structure defined by two or more
sections.
[0071] Obviously, and depending on the stiffness re-
quired in the attachment, more or fewer parts made of
deformable material (7) will be used. Figures 16 and 17
show an exemplary practical embodiment, with a series
of parts made of deformable material (7), but a higher or
lower number of these parts made of deformable material
(7) can be used as required, both in the attachment be-
tween two structural segments (1.1), and in the attach-
ment of one of these or of the general body (1) of the
blade to the root part.

Claims

1. A process for manufacturing a wind turbine blade,
characterised in that each blade is determined by
the following phases:

- formation of the general body (1) of the blade
by a central structural box (3) determined by a
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series of longitudinal structural profiles (3.1, 3.2
and 3.3) attached together;
- assembly on the structural box (3) of an outer
skin (2) acting as a fairing;
- arrangement, in relation to the mouth of the
general body (1) of the blade or of two of the
structural segments (1.1) thereof, when said
general body (1) is segmented, of at least one
receiver component (9), intended to embed said
mouth therein;
- introduction of a deformable material (7) that
is placed in cavities (6) defined by the longitudi-
nal profiles (3.1, 3.2 and/or 3.3) and a housing
(9.1) of the receiver component (9); and
- attachment between the general body (1) of
the blade or between the structural segments
(1.1) thereof and the corresponding receiver
component or components (9) applying pres-
sure on the deformable material (7) through
compression means (8).

2. The process for manufacturing a wind turbine blade,
fully in accordance with the preceding claim, char-
acterised in that when the general body (1) of the
blade has a segmented structure, formed by at least
two adjoining sections of structural segments (1.1),
each structural segment (1.1) is attached to the cor-
responding receiver component (9) through the de-
formable material (7) that is placed in the cavities (6)
of the structural segment (1.1) and in the housing
(9.1) of the receiver component (9), subsequently
applying pressure on the deformable material (7),
through the compression means (8), to later, and in
the event that both receiver components (9) are in-
dependent, proceed to attach both adjoining receiver
components (9) by means of a series of attachment
means (10).

3. The process for manufacturing a wind turbine blade,
fully in accordance with the first claim, character-
ised in that the longitudinal structural profiles (3.1,
3.2 and 3.3) are attached to one another through
wings thereof and preferably by means of an adhe-
sive.

4. A wind turbine blade thus made up, of the blade type
the general body (1) of which is made up of a central
structural box (3) and an outer skin (2), character-
ised in that the central box (3) is formed by a series
of longitudinal structural profiles (3.1, 3.2 and 3.3)
attached to each other by wings thereof, this general
body (1) of the blade being attached to at least one
receiver component (9), by means of a deformable
material (7), which is placed in relation to cavities (6)
defined by the longitudinal profiles (3.1, 3.2, and/or
3.3) and a housing (9.1) of the receiver component
(9), compression means (8) of the deformable ma-
terial (7) being further provided.

5. The wind turbine blade, fully in accordance with the
third claim, characterised in that when the general
body (1) of the blade has a segmented structure,
determined by at least two adjoining structural seg-
ments (1.1), these sections of adjoining structural
segments (1.1) are preferably attached to two re-
ceiver components (9) by means of the deformable
material (7), the compression means (8) of the de-
formable material (7) being further provided.

6. The wind turbine blade fully in accordance with the
fourth claim, characterised in that the longitudinal
structural profiles (3.1) have a cross section prefer-
ably in a general "U" shape.

7. The wind turbine blade fully in accordance with the
fourth claim, characterised in that the longitudinal
profiles (3.2 and 3.3) forming the lateral faces of the
box (3) have a geometry suitable for the variable
separation between the suction and pressure faces
along the blade.

8. The wind turbine blade fully in accordance with the
sixth claim, characterised in that, according to a
preferred embodiment, the geometry of the different
longitudinal structural profiles (3.1) is identical.

9. The wind turbine blade, fully in accordance with the
fourth claim, characterised in that the longitudinal
structural profiles (3.1, 3.2 and 3.3) are made of a
composite material, preferably carbon fibre.

10. The wind turbine blade, fully in accordance with the
fifth claim, characterised in that the two receiver
components (9) can be made up in a single piece.

11. The wind turbine blade fully in accordance with the
fourth and fifth claims, characterised in that the de-
formable material (7) is an elastomer material.

12. The wind turbine blade fully in accordance with the
fourth and fifth claims, characterised in that the
pressure element (8) that is placed in the deformable
material (7) is preferably a mechanical element, such
as a screw or the like.

13. The wind turbine blade, fully in accordance with the
fourth claim, characterised in that it can have a
series of reinforcement components in a series of
sections of the blade, by way of structural frames (4).
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