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Description
Title of Invention: METHOD OF MANUFACTURING AERO-

GENERATOR BLADES

Technical Field

Technical Field
[1] This invention relates generally to aerogenerator blades and more specifically to

methods and apparatus for manufacturing blades, and the respective blades.

Background Art

Background Art
[2] Wind power has emerged as a highly competitive form of renewable energy. Wind

power is frequently produced by large generators comprising a vertical structure on top

of which is located at least one horizontal axis wind turbine that includes one, two,

three or multiple rotor blades. Wind power generators or simply 'aerogenerators' are

designed to exploit wind energy existing at a particular location and therefore vary in

height, control system, number of blades, blade orientation, shape and materials. D e

scriptions of the methods and apparatus for manufacturing aerogenerator blades may

be found in the prior art, for instance, in the Handbook of Wind Energy, Burton el at.,

John Wiley & Sons Ltd, 2001, Chapter 7.1., as well as in US Patent Applications Pub

lication No. 2004/02531 14Al and 2007/0251 090Al. As mentioned in

US2004/02531 14Al, it may be difficult and/or time-consuming to form some

components of the rotor blade shells, for example, spar caps, core material, and/or root

section supports, such that they will both sufficiently support the rotor blade shell and

be formed into the predetermined aerodynamic shape, for example, because of the size

of the layers, local variations in resin content, local variations in a curvature of the

layers, and/or local variations in strains exerted on the shell during fabrication thereof.

One possible approach for such problem, as described in US2004/02531 14Al, is

laying up pultrusions, i.e. a mix of fibers and matrix that is cured after formation, with

wood fibers in a mould and laminating them together.

Disclosure of Invention

Technical Problem
[3] The embodiments described in the cited documents and in other prior art do not su f

ficiently address the numerous problems associated with the manufacturing of aero

generator blades. More particularly, when stacking preformed or prefabricated parts of

the blades in the mould, those prefabricated and preformed parts may have formation

deficiencies, such as waviness due to slipping of layers prior complete curing.

Waviness in composite material is extremely harmful because it reduces the strength



against fatigue.

Technical Solution
[4] To overcome the drawbacks and problems described above and other disadvantages

not mentioned herein, in accordance with the purposes of the invention, as embodied

and broadly described herein, one aspect of the present invention is directed to a

method of manufacturing aerogenerator blades, the method comprising: positioning at

least one support plate on a plug corresponding to a predetermined shape of at least a

portion of the blade; removably fixing the support plate to the plug; stacking a plurality

of layers of at least one material over the support plate; stitching the plurality of layers

to the support plate; displacingthe plurality of layers stitched to the support plate into a

mould, the mould having a shape corresponding to the counter shape of the plug.

Advantageous Effects
[5] The present invention has several advantages over the prior art. By not displacing the

layers directly into the mould, but rather firstly in a support plate fixed to a plug, and

stitching the plurality of layers to the support plate and displacing the plurality of

layers stitched to the support plate into a mould, the support plate and stitches avoid

the possibility of the layers to slip off, therefore maintaining the predetermined shape

without waves. Moreover, as the method provides an increased compression of the

layers the layers/resin proportion will have a better controlled ration, resulting in

improved mechanical properties of the laminate.

Description of Drawings
[6] The accompanying drawings are not necessarily drawn on scale. In the drawings,

each identical or nearly identical component that is illustrated in various figures is rep

resented by a like numeral. For purposes of clarity, not every component may be

labelled in every drawing.

[7] Fig 1 is a frontal view of a plug with layers according one aspect of the invention.

[8] Fig 2 is a frontal view of a plug with layers being turned over a mould according one

aspect of the invention.

[9] Fig 3 is a frontal view of a plug after displacement of the layers in the mould.

Mode for Invention
[10] This invention is not limited in its application to the details of construction and the

arrangement of components set forth in the following description or illustrated in the

drawings. The invention is capable of other embodiments and of being practiced or of

being carried out in various ways. Also, the phraseology and terminology used herein

is for the purpose of description and should not be regarded as limiting. The use of

'including', 'comprising', 'having', 'containing' or 'involving', and variations thereof

herein, is meant to encompass the items listed thereafter and equivalents thereof as



well as additional items.

[11] Aerogenerator blades usually have an airfoil shape, including a shell, which cor

responds to the airfoil shape, and internal structural members, such as spar caps (which

may be a part of the shell) and box beam members.

[12] Fig. 1 illustrates one aspect of the method of manufacturing aerogenerator blades,

more particularly, a method of manufacturing a root portion of an aerogenerator blade,

the blades being composed of a plurality of layers (1) of materials. The layer (1)

material may comprises one or more layers of metal, plastic, wood, a fiber fabric, a

composite of fiber and resin, or a combination thereof. In the case of fiber fabric, it

may comprise a glass fiber, a carbon fiber, an aramid fiber, a polyester fiber or a com

bination thereof. However, a skilled in art of aerogenerator blades manufacturing may

readily combine other materials and processes.

[13] As shown, at least one support plate (2) is positioned onto a plug (3) corresponding

to a predetermined shape of at least a portion of an aerogenerator blade, which in this

case is a root portion. The support plate (2) can be rigid, semi-rigid or flexible and

capable of being pre-curved according to a predetermined shape. The support plate (2)

comprises one or more layers of wood, plastic, polymer foam, or a combination

thereof. In the case of wood, it is very advantageous using balsa, or an engineered

wood, such as, medium-density fibreboard (MDF) or medium-density particleboard

(MDP).

[14] The method of manufacturing aerogenerator blades further comprises removably

fixing the support plate (2) to the plug (3). In order to allow the removable fixing of the

support plate (2) to the plug (3), it is advantageous to have a plurality of perforations in

the support plate (2) that allow the passage of stitches (5). The perforations can be het-

erogeneously and/or homogenously distributed throughout the plate, depending upon

the design of the blade, method of curing and other factors. The support plate shall

somehow allow the passage of the resin used in a curing process, such as an epoxy

resin, a vinylester resin, a polyester resin or a combination thereof. Nevertheless, other

permeable materials may be used as support plates.

[15] The method of manufacturing aerogenerator blades further comprises stacking a

plurality of layers of at least one material over the support plate (2).

[16] The method of manufacturing aerogenerator blades further comprises stitching the

plurality of layers (1) on the support plate (2) and, as shown in Fig. 2 and Fig. 3,

displacing the plurality of layers (1) stitched to the support plate (2) into a mould (4),

the mould (4) having a shape corresponding to the counter shape of the plug (3). The

stitches (5) allow the layers (1) to be kept fixed when the plug is rotated in its axis. The

exemplary plug of Fig. 1-3 comprises a frame (6) and a turning axis (7), in which, for

instance, a crane or turning mechanism can be connected for rotating the plug (3) and



placing it over the mould. The plug (3) may also comprise additional features, such as

wheels (8) for movement and lateral supports (9) for adding the fixture of the layers (1)

on the plug.

[17] At least one component used for manufacturing blades, such as a micro-porous

membrane used as transfer material for resin infusion, can be placed over the mould

(4) surface prior to the displacement of the plurality of layers (1) stitched to the support

plate (2) into the mould (4). However, a skilled in art of aerogenerator blades manu

facturing may readily combine other materials and processes.

[18] The method of manufacturing aerogenerator blades can further comprise lamination

of at least part of the layers (1) with resin. The lamination of the layers (1) and the

resin can comprise at least one process of resin transfer molding (RTM), resin film

infusion (RFI), heating, pressure application or a combination thereof.

[19] The method of manufacturing aerogenerator blades as described herein may include

other steps for obtaining a finished aerogenerator blade, and this method is especially

advantageous for manufacturing some parts of the blade separately, particularly more

curved parts such as roots, where there is a tendency for the layers to slip off and cause

waves.

[20] Hence, by not displacing the layers (1) directly into the mould (4), but rather firstly

over a support plate (2) fixed to a plug (3), and stitching the plurality of layers (1) to

the support plate (2) and displacing the plurality of layers (1) stitched to the support

plate (2) into a mould (4), the support material and stitches avoid the possibility of the

layers (1) to slip off, therefore maintaining the predetermined shape without waves.

Moreover, as the method provides an increased compression of the layers, the layers/

resin proportion will have a better controlled ration, resulting in improved mechanical

properties of the laminate. This is particular important in the case of layers of dry

fabric.

[21] While the invention has been disclosed by this specification, including its ac

companying drawings and examples, various equivalents, modifications and im

provements will be apparent to the person skilled in the art. Such equivalents, modi

fications and improvements are also intended to be encompassed by the following

claims.



Claims
[Claim 1] 01. A method of manufacturing aerogenerator blades, said method

characterized by comprising:

positioning at least one support plate on a plug corresponding to a pre

determined shape of at least a portion of the blade;

removably fixing the support plate to the plug;

stacking a plurality of layers of at least one material over the support

plate;

stitching the plurality of layers to the support plate;

displacing the plurality of layers stitched to the support plate into a

mould, the mould having a shape corresponding to the counter shape of

the plug.

[Claim 2] 02. The method according to claim 01, wherein the support plate is

capable of being pre-curved according to a predetermined shape.

[Claim 3] 03. The method according to claim 01, wherein the support plate

comprises a plurality of perforations that allow passage of the stitches.

[Claim 4] 04. The method according to claim 03, wherein the perforations are het-

erogeneously distributed throughout plate.

[Claim 5] 05. The method according to claim 03, wherein the perforations are h o

mogeneously distributed throughout plate.

[Claim 6] 06. The method according to claim 03, wherein the support plate allows

passage of the resin used in a curing process.

[Claim 7] 07. The method according to claim 03, wherein the support plate allows

the passage of the resin through the perforations.

[Claim 8] 08. The method according to claim 06 or 07, wherein the resin

comprises an epoxy resin, a vinylester resin, a polyester resin or a com

bination thereof.

[Claim 9] 09. The method according to claim 01, wherein the support plate

comprises one or more layers of wood, plastic, polymer foam, or a

combination thereof.

[Claim 10] 10. The method according to claim 09, wherein the support plate

comprises an engineered wood, balsa or a combination thereof.

[Claim 11] 11. The method according to claim 01, wherein the layer material

comprises one or more layers of metal, plastic, wood, a fiber fabric, a

composite of fiber and resin, or a combination thereof.

[Claim 12] 12. The method according to claim 01, wherein the fiber fabric

comprises a glass fiber, a carbon fiber, an aramid fiber, a polyester fiber



or a combination thereof.

[Claim 13] 13. The method according to claim 01, wherein at least one component

used for manufacturing blades is placed over the mould surface prior to

the displacement of the plurality of layers stitched to the support plate

into the mould.

[Claim 14] 14. The method according to claim 01, further comprising lamination

of at least part of the layers with resin.

[Claim 15] 15. The method according to claim 01, wherein the lamination of the

layers and the resin comprise at least one process of resin transfer

molding (RTM), resin film infusion (RFI), heating, pressure application

or a combination thereof.
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