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Description

The present invention relates to a wind turbine rotor blade, to a wind turbine

rotor blade connection and to a wind turbine.

Rotor blades of a wind turbine have a rotor blade connection via which the
rotor blade can be fastened to a hub of a wind turbine. The rotor blade con-
nection thus represents the interface of the rotor blade with the remainder of
the wind turbine. The rotor blade connection thus has to be able to absorb all
of the forces and torque which act on the rotor blade during operation and to
direct them to the remainder of the wind turbine. The rotor blade connection
must moreover be suitable for enabling the rotor blades to be adjusted (pitch

adjustment).

DE 197 33 372 C2 describes a rotor blade of a wind turbine and a rotor blade
connection. The rotor blade connection Is provided In the region of the rotor
blade root and has transverse bolts transverse to the longitudinal direction of
the rotor blade. These transverse bolts are arranged In recesses provided
transverse to the longitudinal axis of the rotor blade. The rotor blade can then
be fastened to a hub of the wind turbine, for example by means of screws, the
screws projecting into the transverse bolts and being fastened to the latter. A
metal flange can be screwed to the root-side end of the rotor blade, the screws
engaging In the transverse bolts. The rotor blade Is then fastened to a hub of

the wind turbine by means of the metal flange.

DE 103 24 166 A1 shows a rotor blade of a wind turbine with through holes In
the rotor blade root region which extend transverse to the longitudinal axis.
Transverse bolts can be inserted into these holes. The rotor blade can then be
fastened to the transverse bolts via screws which extend outside the rotor
blade root. Bores must be provided In the region close to the rotor blade root
In order to recelve the transverse and longitudinal bolts. However, such bores

can result in a weakening of the rotor blade root.
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In the German patent application establishing priority, a search made by the
German Patent and Trademark Office found the following documents: DE
19733372 C1, DE 102006022272, DE 10324166 A1 and DE 112010003218
T5. Further examples from the prior art are disclosed in FR 2863321, WO
2006070171 and EP 2623 771.

An object of the present invention Is to provide a wind turbine rotor blade and
a wind turbine rotor blade connection which allow an improved fastening of the

rotor blade to the remainder of the wind turbine.

This object is achieved by a wind turbine rotor blade according to Claim 1, a

wind turbine rotor blade connection according to Claim 3 and by a wind turbine

according to Claim 15.

A wind turbine rotor blade with a rotor blade tip, a rotor blade root and a rotor
blade connection In the region of the rotor blade root with a rotationally sym-
metrical flange coupling which has a first and a second end Is thus provided.
The first end of the flange coupling has multiple bores for receiving fastening
means for fastening to a hub of a wind turbine. The second end Is fastened In
or on a material of the rotor blade root, for example a fibre-reinforced compo-
site (FRC). The second end extends in the direction of an axis of rotation of

the flange coupling. The fibre-reinforced composite Is optionally wound around

the second end.

According to an aspect of the present invention, the second end has multiple
tongues or projections, extending In the direction of the axis of rotation of the
flange coupling, which are fastened Iin or on a material of the rotor blade. A
positive-locking fit or adhesive bond between the flange coupling and the ma-

terial of the rotor blade can be provided via the tongues or projections.

According to another aspect of the present invention, the first end of the flange
coupling has two arms which each have a front side and multiple bores In the
front side. A considerable amount of material can be saved In the region of the

first end by providing the two arms on the first end.
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According to another aspect of the present invention, the first end has a first
section In the region of the bores and a second section between the bores.
The width of the second section Is smaller than the width of the first section.
Recesses are provided on at least one side of the arms In the region of the first
section. Further material can thus be saved, which results in a reduction in the

weight of the flange coupling.

According to another aspect of the present invention, the cross-section of the

flange coupling has an essentially Y-shaped design.

According to another aspect of the present invention, the tongues or projec-
tions of the second end of the flange coupling have at least one insert and/or
one profile on at least one side, wherein the profile can take the form of a screw

thread, a trapezoidal thread or a buttress thread.

According to another aspect of the present invention, the second end of the

flange coupling I1s enveloped In the material of the rotor blade root.

According to another aspect of the present invention, the tongues or projec-
tions of the second end of the flange coupling can have a straight or undulating

design.

According to another aspect of the present invention, the flange coupling Is

made from a metal and i1s In particular cast, for example In a nodular graphite

casting process.

The invention hereby also relates to a wind turbine rotor blade connection with
a rotationally symmetrical flange coupling which has a first and a second end,
wherein the second end has multiple bores for receiving fastening means for
fastening to a hub of a wind turbine. The second end extends In the direction
of an axis of rotation of the flange coupling and Is to be fastened in or on a

material of the rotor blade.
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The invention relates to the concept of providing a flange coupling (for exam-
ple, made from metal) as a component of the rotor blade connection. The re-
mainder of the rotor blade can then be fastened to the flange coupling. The
flange coupling can be made, for example, from metal, whilst the rotor blade
can be produced from a composite material (for example, fibreglass-reinforced
plastic or carbon fibre-reinforced plastic). The flange coupling can have bores
at one end so that the rotor blade can be fastened by means of the flange
coupling to a hub of the wind turbine, for example by means of screws. The
bores can be designed as blind holes or as through bores. If the bore Is de-
signed as a blind hole, an internal screw thread can optionally be provided.

The other end of the flange coupling Is fastened to the rotor blade.

Because the blind holes or through holes are provided in the metal flange cou-
pling, the flange coupling and the rotor blade fastened to it can be fastened to
the hub of the wind turbine and dismounted from it in a simple fashion. The
provision of the metal flange coupling as part of the rotor blade connection Is
advantageous because thus neither longitudinal nor transverse bores need to
be provided In the region close to the blade root. This results in a considerable
saving In time when producing wind turbine rotor blades. According to another

aspect of the present invention, the metal flange coupling can be enveloped.

According to the invention, the rotor blade connection has a flange coupling

with a T-shaped or Y-shaped cross-section.

The flange coupling optionally has a rotationally symmetrical design.

The rotor blade connection has multiple blind holes or through bores at its first
end. The first end of the rotor blade connection Is, for example, screwed to a
hub of the wind turbine. A second end of the rotor blade connection Is fastened
or Integrated In the region of the rotor blade close to the rotor blade root. The
second end of the rotor blade connection can have multiple tongues. The
tongues can, for example, be droplet-shaped or spoon-shaped. By virtue of the

droplet shape or spoon shape of the tongues and by virtue of the tongues
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themselves, a positive-locking fit can be enabled between the rotor blade con-

nection and the region of the rotor blade close to the rotor blade root.

The purpose of the rotor blade connection is, on the one hand, to connect the
rotor blade to the hub but also to transfer the forces which act on the rotor
blade Into the hub. The connection between the rotor blade connection and the

hub should be detachable in order to permit mounting, disassembly or repair.

According to the invention, a wind turbine rotor blade i1s provided with a rotor
blade connection on the rotor blade root. The rotor blade connection has a
coupling flange or a flange coupling which has a first and second end. Multiple
bores are provided at the first end In order to receive fastening means. The
first end has a front side which spans a first plane. Multiple tongues are pro-
vided at the second end. The tongues optionally extend perpendicularly to the

first plane, which Is spanned by the front side of the first end.

Other embodiments of the invention are the subject of the subclaims.

Advantages and exemplary embodiments of the invention are explained in de-

tall below with reference to the drawings, in which:

Figure 1 shows a schematic view of a wind turbine according to the In-

vention,

Figure 2 shows a schematic view In section of a part of a rotor blade of

a wind turbine according to the first exemplary embodiment,

Figure 3 shows a schematic view In section of a rotor blade connection
for a rotor blade of a wind turbine according to a second ex-

emplary embodiment,

Figure 4 shows a perspective view In section of a flange coupling of a
rotor blade connection of a rotor blade according to a third ex-

emplary embodiment,
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Figure 5 shows a perspective view of a flange coupling of a rotor blade

connection according to a fourth exemplary embodiment,

Figure 6A shows a schematic view In section of a flange coupling accord-

INg to a fifth exemplary embodiment,

Figure 6B shows a schematic plan view of one end of a flange coupling

from Figure 6A,

Figure / shows a perspective view of a flange coupling of a rotor blade

connection according to a sixth exemplary embodiment,

Figure 8 shows a schematic perspective view of a flange coupling of a
rotor blade connection according to a seventh exemplary em-

bodiment,

Figure 9 shows a schematic view of one end of a flange coupling ac-

cording to the eighth exemplary embodiment,

Figure 10 shows a perspective view In section of a flange coupling of a
rotor blade connection according to the ninth exemplary em-

bodiment

Figure 11 shows a perspective view of a portion of a flange coupling of
a rotor blade connection according to the tenth exemplary em-

bodiment

Figure 12 shows a schematic view of the production of a rotor blade ac-

cording to an eleventh exemplary embodiment,

Figure 13 shows a schematic view In section of a flange coupling accord-

INg to a twelfth exemplary embodiment,

Figure 14 shows a perspective view of a portion of a flange coupling ac-

cording to the twelfth exemplary embodiment,

Figure 15 shows a schematic view In section of a flange coupling of a
rotor blade connection according to as thirteenth exemplary

embodiment, and
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Figure 16 shows a schematic view of a portion of a flange coupling of the

rotor blade connection according to the thirteenth exemplary

embodiment.

Figure 1 shows a schematic view of a wind turbine according to the invention.
The wind turbine 100 has a tower 102 and a nacelle 104. A rotor 106 with three
rotor blades 108 and a spinner 110 1s provided on the nacelle 104. The rotor
blades 108 each have a rotor blade tip 108e and a rotor blade root 108f. The
rotor blade 108 Is fastened at the rotor blade root 108f to a hub of the rotor
106. During operation, the rotor 106 Is set In rotational movement by the wind
and thus also rotates a rotor of an electrical generator in the nacelle 104 di-
rectly or indirectly. The rotor blades 108 are connected via a rotor blade con-
nection 200 to the rotor and In particular to a hub of the wind turbine. The pitch
angle of the rotor blades 108 can be altered by pitch motors on the rotor blade

roots or on the rotor blade connection 200 of the respective rotor blades 108.

The invention relates In particular to the design of the rotor blade connection,

l.e. the end of the rotor blade which i1s fastened to a hub of the rotor.

Figure 2 shows a schematic cross-section of a rotor blade and in particular a
cross-section of the rotor blade root region with the rotor blade connection 200.
The rotor blade connection 200 has a flange coupling 210. The flange coupling
210 has a first end 211 and a second end 212. The first end 211 serves to
fasten the rotor blade 108 directly or indirectly to a hub of a wind turbine. The
second end 212 i1s Iintegrated into the material of the rotor blade, which can be
a fibre-reinforced composite such as GRP or CFRP. The fibre-reinforced com-
posite can In particular be wound around the second end. The first end 212

can hereby be fastened between a first and second rotor blade material section
108a, 108b.

The flange coupling 210 Is optionally made from metal, for example cast or

produced In a nodular graphite casting process. Blind holes, which can receive
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screws 220 for fastening the rotor blade connection to the hub, can be provided
on the first end 211.

Only a portion of the rotor blade or the rotor blade root with the rotor blade
connection is shown In Figure 2. The rotor blade connection and the rotor blade

root typically have a rotationally symmetrical design.

Figure 3 shows a schematic cross-section of a rotor blade connection of a rotor
blade of a wind turbine according to a second exemplary embodiment. The
rotor blade connection 200 has a flange coupling 210 which can have an es-
sentially Y-shape in cross-section. The flange coupling 210 has a first end 211
and a second end 212. The first end 211 has two arms, each with a front side
216. Blind holes 213 are provided In the front side 216. The blind holes 213
can recelve screws 220 which are used to fasten the rotor blade connection
200 and hence the rotor blade 108 to a hub of the wind turbine. The fastening
can hereby be effected directly or indirectly. The second end 212 has a tip
212a and Is Integrated into material of the rotor blade, for example a composite

material 108a.

Figure 4 shows a perspective view In section of a flange coupling 210 of a rotor
blade connection of a rotor blade of a wind turbine according to a third exem-
plary embodiment. As shown In the first or second exemplary embodiment, the
flange coupling 210 according to the third exemplary embodiment can be fas-
tened In or on the rotor blade material of the rotor blade. The flange coupling
210 according to the third exemplary embodiment has a first end 211 and a
second end 212. The cross-section of the flange coupling 210 can be Y-
shaped. The first end 211 has two arms 211 which each have a front side 216.
Blind holes 213 can be provided In the two arms 211. The width of the front
side 216 Is greater In the region of the blind holes 213 than In the regions 215
between the blind holes 213. A minimal wall thickness can thus be provided.
A saving In material can thus result from the design of the regions 215 between

the blind holes which have a smaller width than the regions 240. The regions



10

135

20

25

DK/EP 3120017 T3

9

215a can, as shown In Figure 4, extend along both the inside and outside of

the arms 211.

Figure 5 shows a perspective view of a flange coupling according to the fourth
exemplary embodiment. The flange coupling according to the fourth exemplary
embodiment can correspond to the flange coupling according to the third ex-
emplary embodiment. The flange coupling has a first end 211 with a front side
216 and a second end 212 with multiple tongues 212 which, for example, taper
and have a rounded tip. The tongues 212 are fastened or integrated into or on
material of the rotor blade. The first end 211 has, In cross-section, two arms
211a, 211b which each have a front side 216, multiple bores 213, multiple first
sections 214 in the region of the bores 213, and multiple second sections 215
between the bores 213. The sections 215 have a smaller thickness than the

sections 214. This serves to save material.

Figure 6A shows a schematic view In section of a flange coupling of a rotor
blade connection according to a fifth exemplary embodiment. The flange cou-
pling 210 has a first end 211 and a second end 212. The first end 211 can
have two arms 211a, 211b which each have a front side 216. Multiple blind
bores or bores 213 can be provided In the front side 216. The two arms 21143,

211b are joined In a central section 217.

Figure 6B shows a plan view of the front side of the flange coupling from Figure
OA. Multiple bores 213 are provided In the front side. A first section 214 iIs
provided In the region of the bores and a second section 215 I1s provided In the
region between the bores. The width of the section 215 Is smaller than the
width of the section 214. A minimum material thickness can be ensured with
the embodiment shown In Figure 6B, whilst the weight of the flange coupling

210 I1s minimized as much as possible.

Figure /7 shows a schematic perspective view of a flange coupling of a rotor
blade connection of a rotor blade according to a sixth exemplary embodiment.

The flange coupling has a first end 211 and a second end 212. The first end
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211 has, In cross-section, two arms, each with a front side 216 and bores 213
IN the front side. The second end 212 has multiple tongues 212 which can
taper and have a rounded tip. An Insert 212b can be provided on each of the
tongues 212. The insert 212b can be provided on the inner and/or outer side.
In contrast to the third, fourth and fifth exemplary embodiments, the width of
the front side 216 according to the sixth exemplary embodiment is constant.
Although this makes production simpler, the weight of the flange coupling 210

also Increases In comparison to the third, fourth or fiftth exemplary embodiment.

Figure 8 shows a schematic view of a coupling flange of a rotor blade connec-
tion of a rotor blade according to the seventh exemplary embodiment. The
coupling flange has a first end 211 for coupling the rotor blade connection di-
rectly or indirectly to the hub of a wind turbine, and a second end 212 which Is
fastened in or on the material of the rotor blade. The second end 212 has mul-
tiple tongues 212c¢ which have, for example, a spoon shape. The width of the
tongues 212c initially increases. The tips of the tongues 212¢ have a rounded
design. When precisely shaped complementary pieces of the rotor blade ma-
terial (108a or 108b) are placed between the spoon-shaped tongues 212c, a

positive-locking fit results between the coupling flange 200 and the material of
the rotor blade 108.

Figure 9 shows a schematic view of a section of a flange coupling of a rotor
blade connection of a rotor blade according to an eighth exemplary embodi-
ment. The first end 211 of the flange coupling 210 1s shown In particular In
Figure 9. The first end has, In cross-section, two arms 211a, 211b, each with
a front side 216 and multiple bores 213 In the front side 216. The two arms

211a, 211b are joined In a central section 217 .

Figure 10 shows a further schematic view of a portion of a flange coupling of
a rotor blade connection of a rotor blade of a wind turbine according to a ninth
exemplary embodiment. A portion of the flange coupling 210 1s In particular
shown In Figure 10. The flange coupling 210 has a rotationally symmetrical

design. The flange coupling has a first end 211, a central section 21/, and a
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second end 212. The firstend 211 has, in cross-section, two arms 211a, 211Db,

each with a front side 216 and multiple bores 213 in the front side.

Figure 11 shows a schematic perspective view of a portion of a flange coupling
of a rotor blade connection of a rotor blade according to the tenth exemplary
embodiment. The flange coupling 210 has a first end 211 and a second end
212. The first end 211 serves to fasten the rotor blade connection directly or
Indirectly to a hub of a wind turbine. The second end 212 Is fastened in or on

material of the rotor blade.

The first end 211 has, In cross-section, two arms 211, each with a front side
216 and multiple bores 213 In the front side 216. A first section 214 is provided
IN the region of the bores 213 and a second section 215 Is provided In the
region between the bores. The thickness of the second section 215 Is smaller
than the thickness of the first section 214. The second section 215 extends on
the iInner and/or outer side of the arms 211 and has respective recesses 215a.
The different thicknesses In the first and second section 214, 215 ensure that
a minimum material thickness Is provided, whilst the weight of the flange cou-

pling IS optimized.

Multiple projections 218 are provided on the tongues 212 in the exemplary
embodiment In Figure 11. These projections 218 serve to retain an element
219. The element 219 takes the form of a GFRP plate which is intended to
Introduce the load into the rotor blade. A positive-locking fit between the flange
and the material of the rotor blade 1s made possible by the design of the pro-
jections 218 and the plate 219. The GFRP plate 219 can optionally be an inte-
gral component of the rotor blade 108 or of the material of the rotor blade. The
projections 218 are moreover provided In order to produce a positive-locking

fit with the rotor blade material 108a.

Figure 12 shows a schematic view during the production of a rotor blade ac-
cording to an eleventh exemplary embodiment. A winding arm 300 Is provided

with a holder 310. A positioning system 400 1s moreover provided. An Infusion
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laminating section 108b can be provided on the winding core 300. The flange
coupling 210, and In particular the second end 212 of the flange coupling 210,
can be placed on this infusion laminating section 108b. The flange coupling
210 has a rotationally symmetrical design. According to the eleventh exem-
plary embodiment, the first end 212 of the rotor blade connection is enveloped

IN the rotor blade material.

The rotor blade connection according to the invention permits a significant re-
duction In the weight of the rotor blade root region of the rotor blade. Because
the transverse bolts, and hence the transverse bores, and the longitudinal
bores for the longitudinal bolts are absent, the rotor blade root region of the

rotor blade can have a significantly thinner design.

According to the invention, a steel flange Is provided as a coupling flange which

IS enveloped In the rotor blade material.

In the above exemplary embodiments, the first end 211 of the coupling flange
210 has two arms and the cross-section Is essentially Y-shaped. The coupling

flange can alternatively have a T-shaped cross-section.

According to the invention, the flange coupling 210 can take the form of a cast

Iron flange.

Figure 13 shows a schematic view In section and Figure 14 shows a perspec-
tive view of a portion of a flange coupling of a rotor blade connection according
to a twelfth exemplary embodiment. The flange coupling 210 has a first end
211 and a second end 212. The first end 211 serves to fasten the rotor blade
108 directly or indirectly to a hub of a wind turbine. The second end 212 is
Integrated into the rotor blade material 108. The flange coupling 210 according
to the twelfth exemplary embodiment takes the form of a completely rotation-
ally symmetrical flange, 1.e. the second end 212 does not have any plates or
tongues either. A profile 230 Is provided In the region of the second end 212
and In particular on the outer side of the second end. This profile 230 can op-

tionally take the form of a screw threaq, a trapezoidal thread and/or a buttress
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thread. The flange coupling 210 bears In particular on the outer side of the
second end 212 against material 108 of the rotor blade. The material 108 can,
for example, be applied according to the winding process described in the elev-
enth exemplary embodiment. A positive-locking fit 1s optionally achieved be-

tween the flange coupling 210 and the rotor blade material 108.

Optionally no rotor blade material 108 is provided on the inner side 212f. The

material 1s provided only on the outer side 212g.

Figure 15 shows a schematic view In section and Figure 16 shows a perspec-
tive view of a portion of a flange coupling of a rotor blade connection according
to a thirteenth exemplary embodiment. The flange coupling 210 has a first end
211 and a second end 212. A front side 216, which has bores 213 for receiving
fastening means, Is provided at the first end 211. The first end 211 serves for
fastening to a hub of a wind turbine. The second end 212 serves to fasten the
flange coupling in material 108a of the rotor blade 108. The flange coupling Is
optionally provided so that it 1Is completely rotationally symmetrical, 1.e. it has
no plates or tongues. The second end 212 optionally has a tapered design and
has material of the rotor blade on both its inner side 212f and its outer side
2129. An Infusion laminate can be applied to the inner side 212f and the ma-
terial can be applied to the outer side 212g by means of a winding process.
According to the thirteenth exemplary embodiment, an adhesive bond Is pro-

vided between the flange coupling 210 and the rotor blade 108.

According to the Invention, a wind turbine rotor blade with a rotor blade con-
nection Is provided. The rotor blade connection has a flange coupling which
has a first and second end. The first end has a front side with multiple bores,
wherein the front side spans a first plane. Multiple tongues which optionally

extend perpendicularly to the first plane are provided on the second end.

According to the invention, the flange coupling 110 can be produced In a nod-
ular graphite casting process, i.e. casting using spheroidal graphite. Spheroi-
dal graphite 1s hereby admixed with the iron. This has the advantage that the
nodular graphite casting has a significantly higher viscosity than normal cast

Iron.
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According to an aspect of the present invention, the second end 112 of the

flange coupling 110 can be designed with no tongues or recesses.

According to an aspect of the present invention, the flange coupling can, for
example, be cleaned by sandblasting after the casting process. The adhesive

or bonding properties of the flange coupling during the winding process can

thereby be improved.
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Patentkrav

1. Vindenergianleeg-rotorvinge, med

en rotorvingespids (108e),

en rotorvingerod (108f) og en

en rotorvingetilslutning (200) i omradet af rotorvingeroden (108f) med en rota-
tionssymmetrisk flangeforbindelse (210), som har en f@rste og anden ende
(211, 212),

hvor den ferste ende (211) har en flerhed af boringer (213) til optagelse af
fastgarelsesmidler (220) til fastgerelse pa et nav af et vindenergianlaeg,

hvor den anden ende (212) streekker sig langs en retning af en rotationsakse
af flangeforbindelsen og er fastgjort i eller pa et materiale (108a) af rotorvinge-
roden (108a),

kendetegnet ved, at

den farste ende (211) af flangeforbindelsen (210) har to arme (211, 2114,
211b) respektivt med en frontside (216) og en flerhed af boringerne (23) 1 front-
siden (216),

hvor flangeforbindelsen (210) er stabt af et metal eller fremstillet | en sfeerisk
grafitjern-proces.

2. VIindenergianleeg-rotorvinge ifelge krav 1, hvor

den anden ende (212) har en flerned af tunger eller fremspring (212), som
straekker sig 1 retning af flangeforbindelsens (210) rotationsakse, og som er
fastgjort 1 et materiale (108) af rotorvingeroden (108f), eller hvor den anden
ende er rotationssymmetrisk udformet.

3. Vindenergianleeg-rotorvinge ifelge krav 1 eller 2, hvor

den ferste ende (211) i omradet af boringerne (213) har et farste afsnit (214)
og mellem boringerne (213) et andet afsnit (215), hvor bredden af det andet
afsnit (215) er mindre end bredden af det ferste afsnit (214),

hvor det farste afsnit (215) har udsparinger (215a) pa mindst en side af armene
(211).
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4. VVindenergianlaeg-rotorvinge ifelge et af kravene 1 til 3, hvor
et tvaersnit af flangeforbindelsen (210) er uaformet | det vaesentlige Y-formet.

5. Vindenergianleeg-rotorvinge ifelge et af kravene 1 til 4, hvor
tungerne eller fremspringene (212) af den anden ende (212) af flangeforbin-
delsen (210) pa mindst en side har mindst et insert (212b).

6. Vindenergianleeg-rotorvinge ifelge et af kravene 1 til 5, hvor
tungerne eller fremspringene (212) af den anden ende (212) af flangeforbin-
delsen (210) er udformet skeformet.

7. VIndenergianleeg-rotorvinge ifelge et af kravene 1 til 6, hvor
den anden ende (212) af flangeforbindelsen (210) er viklet ind | rotorvingero-
dens (108) materiale.

8. Vindenergianleeg-rotorvinge ifelge et af kravene 1 til 7, hvor
tungerne eller fremspringene (212) af den anden ende (212) af flangeforbin-
delsen (210) er lige eller balget udformet.

9. Vindenergianleeg-rotorvinge ifelge et af kravene 1 til 8, hvor
flangeforbindelsen (210) pa en udvendig side (212g) af den anden ende (212)
har en profil, 1Iseer | form af et skruegevind, et trapezgevind eller et savgevind.

10. Vindenergianleeg-rotorvinge Ifalge krav 9, hvor rotorvingens materiale
(108) er pafert, iseer paviklet den udvendige side (212g) af den anden ende
(212).

11. Vindenergianlaeg-rotorvingetilslutning, med

en rotationssymmetrisk flangeforbindelse (210), som har en ferste og anden
ende (211, 212),

hvor den farste ende (211) har en flerned af boringer (213) til optagelse af
fastg@relsesmidler til fastgerelse pa et nav af et vindenergianlaeg, og

hvor den anden ende (212) straekker sig | retning af en rotationsakse af flan-
geforbindelsen og er fastgjort i eller pa et materiale (108a) af rotorvingen,
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kendetegnet ved, at den farste ende (211) af flangeforbindelsen (210) har to
arme (211, 211a, 211b) respektivt med en frontside (216) og en flerned af bo-
ringerne (23) 1 frontsiden (216),

hvor flangeforbindelsen (210) er stabt af et metal eller fremstillet | en sfeerisk
grafitjern-proces.

12. Fremgangsmade til fremstilling af en vindenergianlaeg-rotorvinge, som har
en rotorvingetilslutning (200) med en rotationssymmetrisk flangeforbindelse
(210), som har en f@rste og anden ende (211, 212), hvor den farste ende (211)
har en flerned af boringer (213) til optagelse af fastgerelsesmidler til fastga-
relse pa et nav af et vindenergianlaeg, hvor den anden ende (212) streekker sig
| retning af en rotationsakse af flangeforbindelsen med trinnene:

placering af flangeforbindelsen (210) pa en viklingskerne (300) og

INdvikling af den anden ende (212) med et fiberkompositmateriale ved vikling
af et rotorvingerodomrade,

hvor den farste ende (211) af flangeforbindelsen (210) har to arme (211, 211a,
211b) respektivt med en frontside (216) og en flerned af boringerne (23) 1 front-
siden (216),

hvor flangeforbindelsen (210) er stabt af et metal eller fremstillet | en sfeerisk
grafitjern-proces.

13. Vindenergianleeg med mindst en vindenergianleeg-rotorvinge ifalge et af
kravene 1 til 10.
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