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(54) A BEARING ARRANGEMENT FOR A WIND TURBINE, WIND TURBINE AND METHOD FOR 
MANUFACTURING A WIND TURBINE

(57) A bearing arrangement (7) for a wind turbine (1),
comprising a bed frame (13), a support structure (17)
mounted to the bed frame (13), a shaft (9), bearings (26,
27) supporting the shaft (9) rotatably around a shaft axis
(8), and bearing housings (24, 25) supporting one of the
bearings (26, 27) respectively, wherein the bearing hous-
ings (24, 25) are mounted on opposite faces (22, 23) of

the support structure (17), the faces (22, 23) facing in the
axial direction (x, -x) with respect to the shaft axis (8).

The bearing arrangement provides high bending
stiffness. At the same time, the bearings in the bearings
housings are easily accessible for maintenance, for ex-
ample.
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Description

[0001] The present invention relates to a bearing ar-
rangement for a wind turbine, to a wind turbine and to a
method for manufacturing the bearing arrangement.
[0002] In wind turbines, bearing arrangements are
used to support, for example, the main shaft connecting
the rotor to the generator. The main shaft is subjected to
substantial loads during the operation or the wind turbine.
For this reason, main shafts typically have a diameter of
1 m and larger.
[0003] Prior art bearing arrangements typically have
one of two configurations explained hereinafter.
[0004] According to a first configuration, the two bear-
ings supporting the main shaft are housed in separate
bearing housings. Each bearing housing is bolted to the
bed frame inside the nacelle of the wind turbine.
[0005] According to a second configuration, the two
bearings supporting the main shaft are housed in a single
housing. The single housing is bolted to the bed frame.
[0006] Disadvantages associated with the first config-
uration are that it is weak in bending around a horizontal
axis running at right angles with respect to the axis of
rotation of the main shaft. The second configuration is
disadvantageous in that it is difficult to access the bear-
ings and corresponding seals, for example, for mainte-
nance purposes.
[0007] It is one object of the present invention to pro-
vide an improved bearing arrangement, an improved
wind turbine and an improved method for manufacturing
a bearing arrangement.
[0008] Accordingly, a bearing arrangement for a wind
turbine is provided. The bearing arrangement comprises
a bed frame, a support structure mounted to the bed
frame, a shaft, bearings supporting the shaft rotatably
around a shaft axis, and bearing housings supporting
one of the bearings respectively, wherein the bearing
housings are mounted to opposite faces of the support
structure, the faces facing in the axial direction with re-
spect to the shaft axis.
[0009] By providing the support structure, the stiffness
in bending about a horizontal axis perpendicular to the
shaft axis is increased. The stiffness of the bearing ar-
rangement is in particular enhanced by connecting the
bearings to each other by use of the support structure,
and connecting the support structure to the bed frame to
thus form a single unit. Said single unit transfers, prefer-
ably, all rotor bending loads to the bed frame.
[0010] Having the bearing housings mounted on the
axial faces of the support structure also allows for a more
uniform support of the bearing housings, the support be-
ing distributed around the entire circumference of each
bearing housing or at least a portion thereof instead of
the traditional point support.
[0011] At the same time, due to the bearing housings
being mounted on the axial faces of the support structure,
the bearings and corresponding seals are easily acces-
sible. This simplifies assembly and serviceability, in par-

ticular, replacement of bearing seals.
[0012] Preferably, the support structure is mounted to
the bed frame by a plurality of bolts.
[0013] The shaft can have, for example, a diameter
larger than 1 m.
[0014] The bearings may be configured as roller bear-
ings or sliding bearings. Spherical bearings are prefera-
ble.
[0015] For example, two or more bearings are provid-
ed. For example, one of the bearings is a fixed bearing
and the other bearing is a floating bearing.
[0016] The shaft axis may be orientated horizontally or
substantially horizontally. This is to include deviations of
up to 20° from the horizontal axis.
[0017] The faces of the support structure are, prefer-
ably, ringshaped. The ring has a circular shape, prefer-
ably. Preferably, the bearing housings each lie directly
against a respective face. Bolts fastening the bearing
housing may extend through a respective bearing hous-
ing into a corresponding face.
[0018] In other embodiments, the bolts are fastened at
locations adjacent to a respective face. Such locations
may be formed as threaded holes arranged on a circular
line. Said circular line has a diameter, for example, larger
than the outer parameter of the corresponding face.
[0019] The bearing housings may be exclusively con-
nected to the bed frame via the support structure. That
is to say that any flow of forces from the bearing housings
to the bed frame runs via the support structure. There is
no other connection between the bearing housings and
the bed frame.
[0020] A wind turbine is an apparatus to convert the
wind’s kinetic energy into electrical energy. The wind tur-
bine comprises, for example, a rotor having one or more
blades, a nacelle comprising the bearing arrangement
and a tower holding, at its top end, the nacelle.
[0021] According to an embodiment, the faces are ar-
ranged at opposite ends of the support structure.
[0022] This makes access to the bearing housings, and
therefore to the bearings even more easy.
[0023] According to a further embodiment, the faces
face away from a geometric center of the support struc-
ture.
[0024] The geometric center can be determined, for
example, when looking at a cross-section through the
support structure along the shaft axis. The geometric
center can be the point in which a first and a second line
of symmetry intersect. The first line of symmetry is, for
example, colinear with the shaft axis. The second line of
symmetry is, for example, a line orientated perpendicu-
larly with respect to the shaft axis.
[0025] According to a further embodiment, the bearing
housings are bolted to the faces, preferably with bolts
extending parallel to the shaft axis.
[0026] Such bolts are easy to access, for example
when doing maintenance work on the bearings.
[0027] According to a further embodiment, the shaft
extends through the support structure.
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[0028] For example, the shaft will connect the rotor of
the wind turbine with a generator of the wind turbine. The
support structure being arranged between the rotor and
the generators will therefore only extend along the shaft
for a portion of the shaft’s total length.
[0029] According to a further embodiment, a cross-
section of the support structure, taken on a line perpen-
dicular to the shaft axis, has a closed geometry. An ex-
ample of a cross-section having a closed geometry is a
ring shape or polygon shape. A circular ring shape may
be preferable.
[0030] This configuration of the support structure in-
creases bending stiffness further.
[0031] According to a further embodiment, the support
structure has radial openings.
[0032] Such radial openings may reduce the weight of
the support structure, while only marginally reducing its
bending stiffness.
[0033] According to a further embodiment, the support
structure is made from cast iron.
[0034] Thereby, the support structure is cheap to man-
ufacture.
[0035] According to a further embodiment, the support
structure is made from one piece, i.e. it is formed inte-
grally.
[0036] Thus, the support structure is easy to manufac-
ture and stiff. In other embodiments, the support structure
may be made, for example, of two pieces, which are bolt-
ed together. For example, the two pieces may be formed
as an upper and a lower casing, each casing having a
semi-circular cross-section, for example.
[0037] According to a further embodiment, the bearing
housings are made from steel.
[0038] For example, the bearing housings may be ma-
chined from a steel blank or made by forging. The steel
may be a high alloy steel. Using such steel housings sig-
nificantly reduces the risk of fretting and eliminates the
need for sleeves, coatings etc.
[0039] According to a further embodiment, the support
structure is connected to the bed frame by one or more
feet. Preferably, the above-mentioned flow of forces goes
through said feet.
[0040] According to a further embodiment, the bed
frame is connected to a yaw bearing.
[0041] Thereby, the bed frame is supported rotatably.
For example, the yaw bearing may be in turn connected
to a tower of the wind turbine.
[0042] According to a further aspect, a wind turbine
comprising the bearing arrangement as described herein
is provided.
[0043] According to an embodiment, the wind turbine
comprises a rotor and a generator. The shaft of the bear-
ing arrangement connects the rotor with the generator.
[0044] This includes arrangements where the shaft is
coupled using a coupling, for example a shrink disc cou-
pling, to a gearbox. The gearbox in turn may be connect-
ed to the generator by another shaft. Hence, the shaft
may be connected to the generator directly or indirectly.

[0045] According to a further aspect, a method for man-
ufacturing the bearing arrangement previously de-
scribed, said method comprising

a) making the shaft stand with its shaft axis being
orientated vertically, and
b) lowering the support structure over the shaft and
mounting the bearings to the opposite faces of the
support structure by the bearing housings.

[0046] According to an embodiment, prior to step b),
the bearings are mounted to the vertically orientated
shaft, in particular by heat-shrinking.
[0047] According to an embodiment, a first of the bear-
ing housings is mounted to a lower one of the bearings,
the support structure is lowered over the shaft onto the
first of the bearing housings, a second of the bearing
housings is mounted to an upper one of the bearings
and/or the second of the bearing housings is mounted to
the support structure.
[0048] In particular, the first of the bearing housings is
mounted to a lower one of the bearings, thereafter the
support structure is lowered over the shaft onto the first
of the bearing housings, thereafter the second of the
bearing housings is mounted to an upper one of the bear-
ings and thereafter the second of the bearing housings
is mounted to the support structure.
[0049] Embodiments presently described with regard
to the bearing arrangement equally apply to the method
for manufacturing said bearing arrangement, and vice
versa.
[0050] Further possible implementations or alternative
solutions of the invention also encompass combinations
- that are not explicitly mentioned herein - of features
described above or below with regard to the embodi-
ments. The person skilled in the art may also add indi-
vidual or isolated aspects and features to the most basic
form of the invention.
[0051] Further embodiments, features and advantag-
es will become apparent from the subsequent description
and dependent claims, taken in conjunction with the ac-
companying drawings, in which:

Fig. 1 is a perspective view of a wind turbine accord-
ing to an embodiment;

Fig. 2 is a perspective view of a bearing arrangement
according to an embodiment;

Fig. 3 is a lengthwise cross-section taken from the
bearing arrangement of Fig. 2; and

Fig. 4 shows a flowchart illustrating a method for
manufacturing the bearing arrangement according
to Figs. 2 and 3 according to an embodiment.

[0052] In the figures, like reference numerals desig-
nate like or functionally equivalent elements, unless oth-

3 4 



EP 3 633 190 A1

4

5

10

15

20

25

30

35

40

45

50

55

erwise indicated.
[0053] Fig. 1 shows a wind turbine 1 according to an
embodiment.
[0054] The wind turbine 1 comprises a rotor 2 connect-
ed to a generator 38 arranged inside a nacelle 3. The
nacelle 3 is arranged at the upper end of a tower 4 of the
wind turbine 1.
[0055] The rotor 2 comprises, for example, three rotor
blades 5. The rotor blades 5 are connected to a hub 6 of
the wind turbine 1. Rotors 2 of this kind may have diam-
eters ranging from, for example, 50 to 160 meters or even
more. The rotor blades 5 are subjected to high wind loads.
Accordingly, high loads act on a main shaft (not shown
in Fig. 1) connecting the hub 6 to the generator 38.
[0056] Fig. 2 shows a bearing arrangement 7 as used
in the wind turbine 1 illustrated in Fig. 1. The bearing
arrangement 7 is shown in a perspective view in Fig. 2.
Fig. 3 illustrates a cross-section of the bearing arrange-
ment 7. The cross-section is taken along a shaft axis 8
(see Fig. 2). The shaft axis 8 is the axis around which a
main shaft 9 of the bearing arrangement 7 rotates when
the rotor 2 drives the generator 38.
[0057] The main shaft 9 connects the hub 6 (see Fig.
1) to a coupling 10. The coupling 10 may be a shrink disc
coupling. The coupling 10 connects the main shaft 9 to
a gearbox 11. The gearbox 11 is connected to the gen-
erator 38 (see Fig. 1).
[0058] The main shaft 9 may be configured as a hollow
shaft and may comprise a flange 12 for connecting to the
hub 6 (see Fig. 1) .
[0059] Fig. 2 also shows a bed frame 13 of the bearing
arrangement 7. The bed frame 13 is connected to a yaw
bearing (not shown), for example by bolts 14. Electric
motors 15 drive gears 16 respectively. The gears 16
mesh with a ring gear (not shown) connected to the tower
4. By action of the electric motors 15, the bed frame 13
is thus able to yaw around a yaw axis which substantially
corresponds to the vertical axis of the tower 4 (see Fig. 1).
[0060] The bearing arrangement 7 further comprises
a support structure 17 which is, for example, made of
cast iron.
[0061] According to the embodiment and best seen in
Fig. 3, the support structure 17 has an hourglass shape
with a minimum diameter D1 halfway along the shaft axis
8 and maximum diameters D2 at its respective ends 18,
19 along the shaft axis 8.
[0062] The support structure 17 has a cross-section
(taken along a line perpendicular to the shaft axis 8) which
is of a circular ring shape, thus defining a hollow space
20 inside through which the main shaft 9 extends. A wall
thickness t of the support structure 17 may vary, for ex-
ample, along the shaft axis 8.
[0063] Also, the support structure 17 may comprise
through holes in its walls to reduce weight. One such
through hole is shown in Fig. 3 for illustration purposes
only and is denoted by reference numeral 21.
[0064] At its respective ends 18, 19, the support struc-
ture 17 has faces 22 and 23. The faces 22, 23 face in

opposite directions denoted by x and -x along the shaft
axis 8. The faces 22, 23 have a circular ring shape. The
faces 22, 23 face away from geometric center G of the
support structure 17. In the example, the geometric cent-
er G of the support structure 17 is at the intersection of
lines of symmetry S1, S2 about which the support struc-
ture 17 is symmetric. The line S1 is coaxial with the shaft
axis 8. The line S2 runs at right angles with respect to
the line S1. The geometric center G may well be defined
otherwise.
[0065] The support structure 7 further comprises bear-
ing housings 24, 25. The bearing housings 24, 25 are
made from steel, in particular high alloy steel. The bearing
houses 24, 25 may be machined or forged. Each bearing
housing 24, 25 supports a bearing 26, 27 inside.
[0066] The bearings 26, 27 may be formed as gliding
bearings or roller element bearings, in particular spheri-
cal bearings. One bearing, for example the bearing 25,
may be formed as a fixed bearing, whereas the other
bearing, for example, the bearing 24, is formed as a float-
ing bearing.
[0067] At least one of the bearing housings 24, 25 may
comprise a shoulder 28 or other means to hold the bear-
ing 26, 27 in place along the shaft axis 8. Therein, the
bearing housings 24, 25 support a respective outer race
29 of each bearing 24, 25. A respective inner race 30 is
fixed to the main shaft 9. The inner races 30 may be fixed
to the main shaft 9 by, for example, heat shrinking, as
explained in more detail with regard to Fig. 4. Roller el-
ements between the outer and inner race 29, 30 are de-
noted by reference numeral 31 in Fig. 3.
[0068] The bearing housing 24 is bolted to the face 22,
and the bearing housing 25 is bolted to the face 23 of the
support structure 17. For example, each bearing housing
24, 25 has a number of holes formed therein. The holes
are, for example, spaced apart along a circular line C
(when seen in a direction along the shaft axis 8 - see Fig.
2). Each bolt 32 reaches through a respective hole 33 in
the bearing housings 24, 25, and is threaded into a cor-
responding threaded hole 34 inside the faces 22, 23. Re-
spective heads of the bolts 32 are not shown in Fig. 3.
The bolts 32 extend in parallel with respect to the shaft
axis 8. The bolts 32 thus force each bearing housing 24,
25 to lie directly against a corresponding face 22, 23.
[0069] Returning now to Fig. 2, it can be seen that the
support structure 17 comprises feet 35, 36 on either side,
thus in total four feet. Each foot 35, 36 is bolted by bolts
37 to the bed frame 13. The bed frame 13 may be formed
with pockets or the like to receive the feet 35, 36.
[0070] The shaft 9 thus runs for a portion of its length
through the support structure 17, while being supported
by the bearings 26, 27 at opposite ends of the support
structure 17. Thus, when a bending moment is applied
to the main shaft 9, the bearings 26, 27, the bearing hous-
ing 24, 25 and the support structure 17 form a stiff unit
counter-acting said moment. All forces resulting from
said moment are transferred via the feet 35, 36 of the
support structure 17 into the bed frame 13. There is no
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single point support of the bearings 26, 27 directly at the
bed frame 13. Thus, all forces need to flow through the
feet 35, 36.
[0071] At the same time, the bearing housings 24, 25
and thus the bearings 26, 27 are easily accessible from
the outside, for example, to do maintenance, such as
replacing seals on the bearings 26, 27.
[0072] Fig. 4 illustrates a method for manufacturing the
bearing arrangement 7 of Figs. 2 and 3.
[0073] In a first step 100, the main shaft 9 is made to
stand upright with its shaft axis 8 being orientated verti-
cally. For example, in this position, the main shaft 9
stands on its flange 12 serving as a foot on a factory floor.
[0074] In a step 200, the bearings 26, 27 are each heat-
ed and then moved, from above, down along the shaft
axis 8 into their respective locations. At those locations,
the bearings 26, 27 cool down and are thus heat-shrunk
onto the main shaft 9. To this end, the lower bearing 26
has a larger inner diameter than the upper bearing 27.
[0075] In a step 300, the bearing housing 24 is fitted
to the lower bearing 26.
[0076] In a step 400, the support structure 17 is lowered
from above (held there, for example, with a crane) down
along the shaft axis 8 until the lower face 22 comes to lie
against the bearing housing 24. For example, at this po-
sition, the lower bearing housing 24 is connected by the
bolts 32 to the support structure 17 (step 500).
[0077] In a step 600, the upper bearing housing 25 is
fitted to the upper bearing 27. At this time, the upper
bearing housing 25 lies against the upper face 23 of the
support structure 17. Thereafter, the upper bearing hous-
ing 25 is bolted by bolts 32 to the support structure 17
(step 700).
[0078] In a step 800, the unit made up of the main shaft
9, the support structure 17, the bearing housings 24, 25
and the bearings 26, 27 is turned into a horizontal position
and lifted onto the bed frame 13. In this position, the feet
35, 36 of the support structure 17 are bolted by the bolts
37 to the bed frame 13. Thereafter, the coupling 10 is
fitted to the main shaft 9. Then, the gearbox 11 is mounted
on the bed frame 13 and connected to the coupling 10.
[0079] Although the present invention has been de-
scribed in accordance with preferred embodiments, it is
obvious for the person skilled in the art that modifications
are possible in all embodiments.

Claims

1. A bearing arrangement (7) for a wind turbine (1),
comprising a bed frame (13), a support structure (17)
mounted to the bed frame (13), a shaft (9), bearings
(26, 27) supporting the shaft (9) rotatably around a
shaft axis (8), and bearing housings (24, 25) sup-
porting one of the bearings (26, 27) respectively,
wherein the bearing housings (24, 25) are mounted
on opposite faces (22, 23) of the support structure
(17), the faces (22, 23) facing in the axial direction

(x, -x) with respect to the shaft axis (8).

2. The bearing arrangement of claim 1, wherein the fac-
es (22, 23) are arranged at opposite ends (18, 19)
of the support structure (17).

3. The bearing arrangement of claim 1 or 2, wherein
the faces (22, 23) face away from a geometric center
(G) of the support structure (17).

4. The bearing arrangement of one of claims 1 to 3,
wherein the bearing housings (24, 25) are bolted to
the faces (22, 23), preferably with bolts (32) extend-
ing parallel to the shaft axis (8).

5. The bearing arrangement of one of claims 1 to 4,
wherein the shaft (9) extends through the support
structure (17).

6. The bearing arrangement of one of claims 1 to 5,
wherein a cross-section of the support structure (17)
taken on a line in a direction perpendicular to the
shaft axis (8) has a closed geometry.

7. The bearing arrangement of one of claims 1 to 6,
wherein the support structure (17) has radial open-
ings (21).

8. The bearing arrangement of one of claims 1 to 7,
wherein the support structure (17) is made from cast
iron.

9. The bearing arrangement of one of claims 1 to 8,
wherein the bearing housings (24, 25) are made from
steel.

10. The bearing arrangement of one of claims 1 to 9,
wherein the support structure (17) is connected to
the bed frame by one or more feet (35, 36).

11. A wind turbine (1) comprising the bearing arrange-
ment (7) of one of claims 1 to 10.

12. The wind turbine of claim 11, further comprising a
rotor (2) and a generator (38), wherein the shaft (8)
of the bearing arrangement (7) connects the rotor
(2) with the generator (38).

13. A method for manufacturing the bearing arrange-
ment (7) of one of claims 1 to 10, comprising

a) making (100) the shaft (9) stand with its shaft
axis (8) being orientated vertically, and
b) lowering (400, 500, 700) the support structure
(17) over the shaft (9) and mounting the bearing
housings (24, 25) to the opposite faces (22, 23)
of the support structure (17).
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14. The method of claim 13, wherein, prior to step b),
the bearings (26, 27) are mounted to the vertically
orientated shaft (9), in particular by heat-shrinking.

15. The method of claim 14, wherein a first of the bearing
housings (24, 25) is mounted to a lower one of the
bearings (26, 27), the support structure (17) is low-
ered over the shaft (9) onto the first of the bearing
housings (24, 25), a second of the bearing housings
(24, 25) is mounted to an upper one of bearings (27)
and/or the second of the bearing housings (24, 25)
is mounted to the support structure (17).

9 10 
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