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(57) Abstract: The invention relates to a bedplate (8, 18) of a wind turbine (1) comprising or made of a fibre-reinforced compos
ite material.



Description

Bedplate of a wind turbine

Field of the invention and background art

The invention relates to a bedplate of a wind turbine.

In normal operation the wind will generate loads on the rotor

of the wind turbine. A mayor part of these loads will be

transferred through various drive train components and

through the bedplate to the wind turbine tower . The bedplate

may here be regarded as being a transition piece connecting

the main bearing (s) towards the rotor at one side, and the

yaw bearing towards the tower on the other side. However, the

said bedplate may take different basic shapes dependent on

which wind turbine technology used.

EP 2136074 A illustrates one type of bedplate for the conven-

tional wind turbine construction with a drive train compris

ing a main shaft and a gearbox.

US 7431567 B illustrates one type of bedplate for a direct

drive wind turbine construction without a main shaft and gear

box.

It is known to manufacture the bedplate in solid metal, usu

ally in welded steel or cast iron. These types of construc

tions of prior art can be made in large numbers, but have the

disadvantage that they offer only moderate structural proper

ties compared to the weight.

Description of the invention

The objective of the invention is to offer a bedplate which

is more stable and lighter than known bedplates and to pro

vide a wind turbine with the same advantages.



This objective is solved by the features of the independent

claims. The depending claims define further developments of

the invention.

The inventive bedplate of a wind turbine comprises fibre-

reinforced composite material. For example, the bedplate is

made of fibre-reinforced composite material. A bedplate com

prising or made of composite material is not known from prior

art .

The invention is advantageous in that constructing a bedplate

using these new materials, makes it possible to manufacture a

bedplate which is as strong as known from prior art, but is

lighter i.e. strength pr. "weight unit" is higher than con-

ventional .

The invention is furthermore advantageous in that as the con

ventional bedplate constitute a large part of the total

weight of a wind turbine nacelle construction, transporta-

tion, crane operation and tower costs can all be reduced due

to the lower weight of the invented bedplate and thereby the

nacelle .

The invention is even further advantageous in that the in-

vented composite bedplate can be casted in a mould using well

known and tested casting methods. In other words, the compo

nents comprise fibre-reinforced composite material or are

made of or consist of fibre-reinforced composite material.

Generally speaking the said composite materials are made of

two or more constituent materials such as a reinforcement fi

bre and a resin matrix.

The fibre-reinforced composite materials can be configured in

3 ways i.e. continuous, discontinuous or discontinuous, ran-

dom-oriented fibre-reinforced composite. By the term continu

ous aligned fibre is meant that the individual fibres are ar

ranged in such a manner that they lay relative close and that

adjacent fibres to a large extent overlap in lengthwise di-



rection in the composite. In contrast hereto discontinuous

aligned fibres are arranged so that they do now in a large

extend do overlap .

The fibers of at least part of or a part of the reinforced

material of the inventive bedplate may be configured as con

tinuous fibre reinforced material. Moreover, the fibers of at

least part of or a part of the reinforced material may be

configured as discontinuous aligned fibre reinforced mate-

rial. Furthermore, the fibers of at least part of or a part

of the reinforced material can be configured as discontinuous

random oriented fibre reinforced material .

Preferably, the reinforcement fibers are embedded in the com-

posite material. Moreover, the reinforcement can comprise re

inforcement bars, for instance such as made of steel, plas

tics, carbon, glass-fibre etc.

The material of the fibers can be at least one of steel, car-

bon, glass, Kevlar, basalt or any combination thereof. The

composite material may comprise a resin matrix. The composite

material can comprise a matrix and the material of the matrix

comprises or is at least one of concrete, epoxy, polyester,

vinylester, iron, steel or any combination thereof. The con-

crete may be pre-stressed concrete.

Moreover, the bed plate can at least partly be provided with

a coating at the outside of the bedplate. Such a coating im

proves the resistance of the bedplate against environmental

influences.

The bed plate can be a transition piece for connecting a main

bearing towards a rotor at one side, and/or a yaw bearing to

wards a tower on the other side. For example, the bed plate

is a transition piece connecting a main bearing towards a ro

tor at one side, and/or a yaw bearing towards a tower on the

other side.



The angle between a first area of the bedplate connecting the

main bearing (s) towards the rotor and a second area of the

transition piece connecting the yaw bearing towards the tower

may be in an angle in a range between 70 to 90 deg., for ex-

ample such as in the range of 75 to 85 deg. preferable 82

deg. .

Advantageously, the bed plate is hollow so as to allow the

passage of a human being.

The fibre-reinforced composite material can comprise fibre

rovings . For example, the fibers of the reinforced composite

can be at least partly laid out as fiber rovings.

The fibre-reinforced composite material can comprise a lay

ered or laminated structure. For various embodiments of the

invention, the said continuous reinforced materials may con

stitute a layered or laminated structure.

The inventive wind turbine comprises a bed plate as previ

ously described. The inventive wind turbine has the same ad

vantages as the described bedplate. The wind turbine may com

prise a main bearing, a rotor, a yaw bearing and a tower. The

bed plate may be a transition piece connecting the main bear-

ing towards the rotor at one side, and/or the yaw bearing to

wards the tower on the other side.

Description of embodiments

Further features, properties and advantages of the present

invention will become clear from the following description of

embodiments in conjunction with the accompanying drawings.

The embodiments do not limit the scope of the present inven

tion which is determined by the appended claims. All de-

scribed features are advantageous as separate features or in

any combination with each other.



Corresponding elements of different figures are designated

with the same reference numeral and are not repeatedly de

scribed.

Figure 1 schematically shows a wind turbine.

Figure 2 schematically shows fibre-reinforced composite ma

terial being configured in 3 ways .

Figure 3 schematically shows a bedplate for a direct drive

wind turbine construction and part of the wind tur

bine .

Figure 4 schematically shows a bedplate for a direct drive

wind turbine construction and part of the wind tur

bine, as shown in Figure 3 .

Figure 5 schematically shows a bedplate for a geared wind

turbine construction and part of the wind turbine.

Figure 1 schematically shows a wind turbine 1 . The wind tur

bine 1 comprises a tower 2 , a nacelle 3 and a hub 4 . The na

celle 3 is located on top of the tower 2 . The hub 4 comprises

a number of wind turbine blades 5 . The hub 4 is mounted to

the nacelle 3 . Moreover, the hub 4 is pivot-mounted such that

it is able to rotate about a rotation axis 9 . A generator 6

is located inside the nacelle 3 . The wind turbine 1 is a di

rect drive wind turbine or a geared wind turbine. The bed

plate is indicated by reference numerals 8 and 18.

The present invention relates in general to take advantage of

new materials, by using fibre-reinforced composite materials

to the construction of the bedplate 8 , 18.

Figure 2 schematically shows fibre-reinforced composite mate

rial being configured in 3 ways i.e.: continuous, aligned fi

bre-reinforced composite as shown in figure 2 (a) , discontinu

ous, aligned fibre-reinforced composite as shown in figure



2(b) or discontinuous, random-oriented fibre-reinforced com

posite as shown in figure 2(c) . The fibres are designated by

reference numeral 7 .

As previously mentioned, by the term continuous aligned fibre

is meant that the individual fibers 7 are arranged in such a

manner that they lay relative close and that adjacent fibres

7 to a large extent overlap in lengthwise direction in the

composite. In Figure 2(a) the individual fibres are oriented

parallel or nearly parallel to each other.

In contrast hereto discontinuous aligned fibres are arranged

so that they do now in a large extend do overlap. This is

schematically shown in Figure 2 (b) , wherein the individual

fibres 7 are oriented parallel or nearly parallel to each

other .

Figure 2(c) schematically shows random-oriented fibre-

reinforced composite, wherein the individual fibres 7 are

randomly oriented to each other. The individual fibres 7 in

clude random angles with each other. Some of the individual

fibres 7 do overlap.

Generally speaking the said composite materials are made of

two or more constituent materials such as a reinforcement fi

bre and a resin matrix.

The fibres suitable for the present invention may e.g. be of

the types steel, carbon, glass, kevlar or basalt. Other types

of fibres suitable for making composite materials are however

also included.

The resin matrix suitable for the present invention may e.g.

be of the types concrete, epoxy, polyester, vinylester, iron,

steel etc.

Two types of bedplate are schematically illustrated in fig

ures 3 , 4 and 5 . Figures 3 and 4 schematically show a bed-



plate for a direct drive wind turbine construction and part

of the wind turbine. Figure 5 schematically shows a bedplate

for a geared wind turbine construction and part of the wind

turbine .

In a first embodiment of the invention the fibers of at least

a part of the reinforced material is configured as continuous

fibre reinforced material. This is advantageous in that the

fibers can be directed or extended in the directions where

tension forces occur in the casted bedplate structure. In

turn this ensures that material can be saved as material in

areas where there are low tension forces can be reduced.

In a second embodiment of the invention the fibers of at

least a part of the reinforced material is configured as dis

continuous aligned fibre reinforced material

In a third embodiment of the invention the fibers of at least

a part of the reinforced material is configured as discon-

tinuous random oriented fibre reinforced material. This is

advantageous in that the composite material has enhanced

strengthening properties in substantially all directions, and

thereby no special attention has to be put on how and where

to orient the fibers .

In one embodiment of the invention the reinforcement fibers

are embedded in the composite material. This is advantageous

in that it makes a very strong composite material.

In one embodiment of the invention the reinforcement com

prises reinforcement bars such as made of steel, plastics,

carbon, glass-fibre etc. Hereby it is possible to reinforce

the casted structure in load carrying directions. Even fur

ther such bars are easy to handle and does not require spe-

cial attention on avoiding wrinkles etc. due to un-even lay

up of fibers.



In one embodiment of the invention the material of the fibers

is at least one of steel, carbon, glass, Kevlar, basalt or

any combination thereof. This is advantageous in that each of

these products has suitable characteristic properties for be-

ing integrated into the composite material of a wind turbine

bed plate .

In one embodiment of the invention the composite material

comprises a resin matrix.

In one embodiment of the invention the material of the matrix

are at least one of concrete, epoxy, polyester, vinylester,

iron, steel or any combination thereof. This is advantageous

in that in combination with the fibers a very strong bedplate

composite construction can be made.

In one embodiment of the invention the concrete is pre-

stressed concrete. This is advantageous in that it is a spe

cial casted structure with enhanced mechanical properties.

In one embodiment of the invention the bed plate further is

at least partly provided with a coating at the outside of the

bed plate. This is advantageous in that the bed plate thereby

can be protected against environmental influences, such as

water, salt-water, grease from bearings, oil, humid air etc.

In the example shown in Figures 3 and 4 , the hub 4 is di

rectly connected to the generator 6 . The bedplate 8 is a

transition piece connecting the main bearing (s) 10 towards

the rotor at one side, and the yaw bearing towards the tower

2 on the other side. Hereby it is ensured that the components

of the wind turbine 1 is carried properly and is kept in po

sition sufficiently.

The bed plate 8 , which has not the shape of a plate, com

prises a first portion or area 11 and a second portion or

area 12 . In one embodiment of the invention the angle between

the first area 11 of the bedplate 8 connecting the main bear-



ing(s) 10 towards the rotor and the second area 12 of the

transition piece connecting the yaw bearing towards the tower

2 is in an angle in a range between 70 to 90 deg., such as in

the range of 75 to 85 deg. preferable 82 deg. This is sought

schematically illustrated on the figure 4 , where the vertical

line indicates the end surface of said first area 11, the

horizontal line indicates the end surface of the second area

12 and the arrow-line 15 indicates the angle between the said

areas 11 and 12 .

In the example shown in Figure 5 the bedplate 18 has the

shape of a plate. It is connected to the tower 2 . The genera

tor 6 , a gearbox 14, a main shaft 13 and main bearings 10 are

placed onto the bedplate 18. The hub 4 is connected to the

main shaft 13 by means of a first main bearing 10. The main

shaft 13 is connected to the gearbox 14 by means of a second

main bearing 10. The generator 6 is connected to the gearbox

14. In Figure 5 the generator 6 protrudes the bedplate 18.

In one embodiment of the invention, the bedplate 8 , 18 is

hollow so as to allow the passage of a human being. Thereby

it is ensured e.g. service technicians can pass through the

invented bedplate 8 , 18 so as to allow passage e.g. from the

inner of the bedplate 8 , 18 to the outer of the bedplate 8 ,

18, from one side of the bedplate 8 , 18 to the other side of

the bedplate etc.

The invention also relates to a wind turbine comprising the

invented bedplate.

In one embodiment of the invention the fibers of the rein

forced composite are at least partly laid out as fiber rov-

ings .

For various embodiments of the invention, the said continuous

reinforced materials may constitute a layered or laminated

structure .



Patent claims

1 . A bedplate (8, 18) of a wind turbine (1),

characterized in that the bedplate (8, 18) comprises fibre-

reinforced composite material.

2 . A bedplate (8, 18) according to claim 1 ,

wherein the fibers of at least a part of the reinforced mate

rial are configured as continuous fibre reinforced material

or the fibers of at least a part of the reinforced material

is configured as discontinuous aligned fibre reinforced mate

rial or the fibers of at least a part of the reinforced mate

rial is configured as discontinuous random oriented fibre re

inforced material .

3 . A bedplate (8, 18) according to any of the preceding

claims, wherein the reinforcement fibers are embedded in the

composite material .

4 . A bedplate (8, 18) according to any of the preceding

claims, wherein the reinforcement comprises reinforcement

bars .

5 . A bedplate (8, 18) according to any of the preceding

claims, wherein the material of the fibers are at least one

of steel, carbon, glass, Kevlar, basalt or any combination

thereof .

6 . A bedplate (8, 18) according to any of the preceding

claims, wherein the composite material comprises a resin ma

trix .

7 . A bedplate (8, 18) according to any of the preceding

claims, wherein the composite material comprises a matrix and

the material of the matrix comprises at least one of con

crete, epoxy, polyester, vinylester, iron, steel or any com

bination thereof.



8 . A bedplate (8, 18) according to claim 7 , wherein the con

crete is pre-stressed concrete.

9 . A bedplate (8, 18) according to any of the preceding

claims, wherein the bedplate (8, 18) is at least partly pro

vided with a coating at the outside of the bedplate (8, 18) .

10. A bedplate (8, 18) according to any of the preceding

claims, wherein the bedplate (8, 18) is a transition piece

for connecting a main bearing (10) towards a rotor at one

side, and/or a yaw bearing towards a tower (2) on the other

side .

11. A bedplate (8, 18) according to claim 10,

wherein the angle between a first area (11) of the bedplate

(8, 18) connecting the main bearing (s) (10) towards the rotor

and a second area (12) of the transition piece connecting the

yaw bearing towards the tower (2) is in an angle in a range

between 70 to 90 deg. .

12. A bedplate (8, 18) according to any of the preceding

claims, wherein the bedplate (8, 18) is hollow so as to allow

the passage of a human being.

13 . A bedplate (8, 18) according to any of the preceding

claims, wherein the fibre-reinforced composite material com

prises fibre rovings and/or a layered or laminated structure.

14. A wind turbine (1) comprising a bedplate (8, 18) accord-

ing to any of the preceding claims 1 to 13.

15. The wind turbine (1), as claimed in claim 14,

wherein the wind turbine (1) comprises a main bearing (10), a

rotor, a yaw bearing and a tower (2) , and wherein the bed-

plate (8, 18) is a transition piece connecting the main bear

ing (10) towards the rotor at one side, and/or the yaw bear

ing towards the tower (2) on the other side.
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