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DESCRIPTION

Description

[0001] The present invention relates to a torque transmitting coupling assembly for a wind
turbine configured to rotatably couple a first coupling part to a second coupling part. The
present invention further relates to a method for assembling a torque transmitting coupling
assembly for coupling a first coupling part to a second coupling part.

[0002] Wind turbines are increasingly used for the generation of electrical energy. A wind
turbine comprises a tower and a nacelle mounted on the tower, to which a hub is attached. A
rotor is mounted at the hub and coupled to a generator. A plurality of blades extends from the
rotor. The blades are oriented in such a way that wind passing over the blades turns the rotor,
thereby driving the generator. Hence, the rotational energy of the blades is transferred to the
generator, which then converts the mechanical energy into electricity and transfers the
electricity to the electrical grid.

[0003] The drivetrain of a wind turbine comprises shaft-to-shaft or hub-to-shaft couplings to
couple the components of the drivetrain. For example, the main shaft of the drivetrain between
the main bearing and the gearbox is coupled to the gearbox input shaft or to the planet carrier
of the gearbox to transfer the torque from the main shaft to the gearbox. The coupling has to
be suitable to transfer the torques of the drivetrain of the wind turbine and not all couplings
known from the prior art, such as in the automotive sector, are suited for transferring the
torques generated by a wind turbine.

[0004] Different shaft-to-shaft or hub-to-shaft couplings are known from the prior art. For
example, a shrink disk can be used for solid shaft arrangements. Alternatively, a bolted joint
with friction shim can be used for the coupling. The use of a friction shim reduces the risk of
slippage of the coupling members, as the friction shim increases the coefficient of static friction
between the two coupled parts. For example, a coated steel shim with partially embedded
diamonds can be used as a friction shim. The friction shim is then placed between the two
coupling members of the shaft-to-shaft or hub-to-shaft couplings and the diamonds press into
the surface of the coupling members to create a microform fit, which leads to a significant
friction increase between the coupling members. The use of friction shims allows to transfer
higher torques with less slippage risk and is a compact solution, however it is very expensive
due to the materials used. Friction shims are used in the automotive sector to couple shafts of
the drivetrain. However, the use of friction shims in wind turbines is very expensive, as the
shafts have a much higher diameter and transferred torque compared to the automotive
sector. Additionally, the disassembly of friction shims is difficult due to the microform fits.
Alternatively, other frictional couplings such as clamping sets can be used, but their assembly
and disassembly are difficult as well.
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[0005] Torque transmitting couplings for wind turbines are known from the prior art as well.
Document US 2019/0048938 A1 discloses a torque transmitting coupling between two
rotatable parts by means of a form-fitted coupling between the two rotatable parts and a
compression ring which presses the two rotatable parts together. However, for this coupling,
the second rotatable part is arranged at an outer circumferential surface of the first rotatable
part. Hence, the second rotatable part is over-dimensioned so that the first rotatable part fits
inside the second rotatable part at the coupling region. Additionally, the torque transmitting
region of the coupling is limited by the overlapping surface of both rotatable parts.

[0006] Regarding further prior art, reference is made to the documents JP 2001 214943 A, EP
3 572637 A1 and WO 2010/136045 A2.

[0007] The current development of the technology of wind turbines tends to an increased size
of wind turbines for harvesting more wind energy, with longer blades and higher towers. Due to
the increasing size of wind turbines and the higher loads generated by the wind turbines,
higher torques are being transmitted by shafts and couplings in the drivetrain and shafts with a
wider diameter are used.

[0008] Over-dimensioning coupling members for the torque transmitting coupling as disclosed
in document US 2019/0048938 A1 is disadvantageous due to the increasing size of the
drivetrain of newly developed wind turbines. The coupling technique of the drivetrain parts
should not present a limiting factor in the dimensioning of the drivetrain components. In other
words, the coupling should be adapted so as to present a compact solution to couple shafts or
a shaft to a hub without having to modify the dimensions of the coupling members.

[0009] It is an object of the invention to provide a torque transmitting coupling assembly which
overcomes the problems known form the prior art.

[0010] This is achieved by a torque transmitting coupling assembly according to claim 1 and a
method for assembling a torque transmitting coupling assembly according to claim 15.

[0011] According to the invention, the torque transmitting coupling assembly for a wind turbine
is configured to rotatably couple a first coupling part to a second coupling part. The first
coupling part and the second coupling part are therefore rotatable parts, such as a hub or a
shaft.

[0012] According to the invention, the first coupling part and the second coupling part are
configured to rotate about a longitudinal axis of the torque transmitting coupling assembly. For
example, if the first coupling part and the second coupling part are shafts, both shafts rotate
about the longitudinal axis of the torque transmitting coupling assembly, which is the
longitudinal axis of both shafts as well.

[0013] According to the invention, the torque transmitting coupling assembly comprises a
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torque transmitting ring and a compression ring, wherein a first coupling surface of the first
coupling part abuts against a third coupling surface of the torque transmitting ring, wherein a
second coupling surface of the second coupling part abuts against a fourth coupling surface of
the torque transmitting ring, wherein a torque is transferred in a torque transmitting region of
the torque transmitting coupling assembly from the first coupling surface of the first coupling
part to the third coupling surface of the torque transmitting ring and from the fourth coupling
surface of the torque transmitting ring to the second coupling surface of the second coupling
part. The torque transmitting region is a region in which torque is transferred from one
component to another component.

[0014] Hence, the purpose of the torque transmitting ring is to transfer the torque between the
first and the second coupling parts. For this, the torque transmitting ring is an intermediate
component between the first and the second coupling parts in the torque path. The torque
transmitting ring is coupled to both the first coupling part and the second coupling part.

[0015] According to the invention, the compression ring is configured to press the torque
transmitting ring against the first coupling part and/or the second coupling part. By pressing
against the first coupling part and/or the second coupling part, the torque transmission
between the first coupling part and the torque transmitting ring and/or between torque
transmitting ring and the second coupling part is enhanced and slippage is avoided.

[0016] According to the invention, the torque transmitting ring and the compression ring are
located in the torque transmitting region. This allows for a compact arrangement of the torque
transmitting coupling assembly.

[0017] According to a preferred embodiment of the invention, the torque is transferred radially
from the first coupling part to the torque transmitting ring, then axially within the torque
transmitting ring and at last radially from the torque transmitting ring to the second coupling
part.

[0018] Hence, neither the first nor the second coupling part need to be over-dimensioned for
the coupling of both coupling parts with the torque transmitting ring. The radial and axial torque
transferring allows to have the same diameter of the first and the second coupling part and be
able to transfer the torque from the first coupling part to the second coupling part.

[0019] For example, the first and the second coupling part can be shafts with substantially the
same outer diameter and the torque transmitting ring can be arranged over the outer diameter
of both the first and the second coupling part so that the torque is first transferred radially from
the first coupling part to the torque transmitting ring, then axially within the torque transmitting
ring and at last radially from the torque transmitting ring to the second coupling part.

[0020] Alternatively, if the first and the second coupling part have a differing outer diameter,
the thickness of the torque transmitting ring can vary to have contact with both the first and the
second coupling part. Varying the thickness of the torque transmitting ring is a cheaper option
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than over-dimensioning the first or second coupling shaft.

[0021] The term radial torque transfer refers to a torque which is transferred substantially in a
radial direction, hence from a first component to a second component located at a different
radial distance from an axis than the first component or within a component in the radial
direction. Similarly, the term axial torque transfer refers to a torque which is transferred
substantially parallel to the axis. The reference axis is the longitudinal axis of the torque
transmitting coupling assembly.

[0022] According to another preferred embodiment of the invention, the third coupling surface
and the fourth coupling surface of the torque transmitting ring are adjacent to each other. For
example, both the third coupling surface and the fourth coupling surface can be arranged at
the inner surface of the torque transmitting ring. This allows for a compact arrangement of the
torque transmitting coupling assembly.

[0023] According to another preferred embodiment of the invention, the torque transmitting
ring is loosely coupled to the first coupling part and/or to the second coupling part before the
compression ring is installed. With a loose coupling it is meant that there is a tolerance
between the third and fourth coupling surfaces of the torque transmitting ring and the first and
second coupling surfaces of the first and second coupling parts respectively so that the torque
transmitting ring does not lock the degrees of freedom of the alignment of the first and second
coupling parts, thereby avoiding any concentricity misalignments caused by a rigid coupling.
Once the torque transmitting ring is correctly placed, the compression ring can be installed,
which locks the coupling and presses the third and fourth coupling surfaces of the torque
transmitting ring against the first and second coupling surfaces of the first and second coupling
parts respectively. At this point, the coupling is not loose anymore and there is no tolerance
between the third and fourth coupling surfaces of the torque transmitting ring and the first and
second coupling surfaces of the first and second coupling parts respectively due to the
compression force exerted by the compression ring.

[0024] An advantage of a loose coupling between the torque transmitting ring and the first
coupling part and the second coupling part is that tolerance errors of a form-fitted coupling can
be compensated by the flexibility of the ring. Particularly, the torque transmitting ring is loosely
coupled in the radial direction to the first coupling part and/or to the second coupling part
before the compression ring is installed. This is particularly advantageous, as the compression
ring presses the torque transmitting ring against the first coupling part and/or to the second
coupling part in the radial direction relative to the longitudinal axis of the torque transmitting
coupling assembly. Hence, the radially exerted compression force of the compression ring
ensures that the radial tolerance between the torque transmitting ring and the first coupling
part and/or to the second coupling part, which is advantageous for the assembly of the torque
transmitting coupling assembily, is suppressed in the assembled state of the torque transmitting
coupling assembly.

[0025] According to another preferred embodiment of the invention, the torque transmitting
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ring is made of a rigid material, such as steel. Steel is up to a certain degree flexible and elastic
so that the torque transmitting ring can be compressed by the compression ring in order to lock
the torque transmitting ring to the first and second coupling parts. Additionally, a rigid material
can transfer the torques of the drive train of wind turbines without getting damaged due to the
rigidity of the material. A plastic such as polyamide can also be used as a rigid material.

[0026] According to another preferred embodiment of the invention, the torque transmitting
ring is made of an elastic material, such as rubber. An advantage of using an elastic material
for the torque transmitting ring is that tolerance errors of the form-fitted coupling can be
compensated by the flexibility and elasticity of the torque transmitting ring. However, the torque
which can be transferred through such an elastic material without damaging the torque
transmitting ring is lower than with a torque transmitting ring made of steel.

[0027] According to another preferred embodiment of the invention, the torque transmitting
ring is made of a rigid material with a coating from an elastic material, for example a steel ring
with a rubber coating. This allows for a high torque transmission without damages to the torque
transmitting ring and additionally, the elastic material is flexible to compensate for concentricity
misalignments between the torque transmitting ring and the first and second coupling part.
According to another preferred embodiment of the invention, the ring part of the torque
transmitting ring is made of a rigid material and the third and fourth coupling surfaces are
made of an elastic material.

[0028] According to another preferred embodiment of the invention, the torque transmitting
ring is arranged at an outer circumferential surface of the first coupling part.

[0029] By arranging the torque transmitting ring at the outer circumferential surface of the first
coupling part, neither the first nor the second coupling part have to be over-dimensioned for
the torque transmitting coupling assembly to transfer the torque from the first coupling part
over the torque transmitting ring to the second coupling part. This is a major advantage
compared to the techniques disclosed in the prior art, where the second coupling part has to fit
inside the first coupling part to transfer the torque radially from the first coupling part to the
second coupling part.

[0030] Even if the coupling of the torque transmitting ring to the first coupling part comprises
serrations, splines or teeth in which the torque is transferred within the coupling of both
components through surfaces extending in axial and radial direction of the serrations, splines
or teeth, the torque is transferred in a radial direction as the torque transmitting ring is
arranged at the outer circumferential surface of the first coupling part. Hence, the torque
transmitting ring is arranged radially outside the first coupling part.

[0031] According to another preferred embodiment of the invention, the torque transmitting
ring is arranged at an outer circumferential surface of the second coupling part. Hence, the
torque is transferred in a radial direction from the torque transmitting ring to the second
coupling part.
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[0032] According to another preferred embodiment of the invention, the torque transmitting
ring is arranged at an outer circumferential surface of the first coupling part and at an outer
circumferential surface of the second coupling part. Hence, the torque is first transferred
radially outwards from the first coupling part to the torque transmitting ring, then axially within
the torque transmitting ring and at last radially inwards from the torque transmitting ring to the
second coupling part.

[0033] According to another preferred embodiment of the invention, the compression ring is
arranged at an outer circumferential surface of the torque transmitting ring. This allows for a
compact arrangement of the torque transmitting coupling assembly. Additionally, the
compression ring can shrink or press radially inwards so that it can press the torque
transmitting ring against the first coupling part and/or the second coupling part.

[0034] According to another preferred embodiment of the invention, the compression ring is of
an elastic material and configured to be heated for sliding the compression ring on the outer
circumferential surface of the torque transmitting ring. Hence, the compression ring can be
heated for an easier sliding on top of the torque transmitting ring and, once it is arranged at the
correct position, it cools down and compresses, thereby decreasing its diameter and pressing
the torque transmitting ring against the first coupling part and/or the second coupling part. This
avoids a loosening of the torque transmitting ring, supporting the correct placement of the
torque transmitting ring and enhancing the torque transmission from the first coupling part to
the torque transmitting ring and from the torque transmitting ring to the second coupling part.

[0035] According to another preferred embodiment of the invention, the compression ring is of
an elastic material, wherein the compression ring is expanded, for example by applying a radial
force, to be able to mount the compression ring on the outer circumferential surface of the
torque transmitting ring. Once it is mounted at the correct position, the compression ring is
released so that it presses against the torque transmitting ring, thereby transferring a radial
force and pressing the torque transmitting ring against the first coupling part and/or the second
coupling part.

[0036] According to another preferred embodiment of the invention, the compression ring is a
shrink disc. The shrink disc acts as a compression coupling and applies a compression force to
create a shear connection between the first coupling part and/or second coupling part on the
one side and the torque transmitting ring on the other side. The shrink disc usually comprises
one or two thrust rings with tapered bores and a mating tapered inner ring. By tightening
locking screws, the thrust rings are drawn together compressing the inner ring and applying
pretension to the torque transmitting ring to ensure a load distribution over all the coupling
surfaces, for example over all the flanks of a form-fitted coupling.

[0037] According to another preferred embodiment of the invention, the first coupling surface
of the first coupling part is coupled to the third coupling surface of the torque transmitting ring
by means of a first form-fitted coupling. Form-fitted couplings, such as keys, splines, serrations
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or polygon profiles, provide high torque transmitting capacity.

[0038] According to another preferred embodiment of the invention, the second coupling
surface of the second coupling part is coupled to the fourth coupling surface of the torque
transmitting ring by means of a second form-fitted coupling.

[0039] According to another preferred embodiment of the invention, the first form-fitted
coupling comprises a serration assembly, wherein the first coupling surface of the first coupling
part comprises a plurality of serration slopes, wherein the third coupling surface of the torque
transmitting ring comprises a plurality of serration slopes configured to be engaged with the
serration slopes of the first coupling surface.

[0040] For example, the plurality of serration slopes of the first coupling surface can be formed
as peaks protruding from the first coupling surface and being configured to engage with
grooves at the third coupling surface.

[0041] Alternatively, the plurality of serration slopes of the first coupling surface can be formed
as grooves at the first coupling surface and being configured to engage with peaks protruding
from the third coupling surface.

[0042] According to another preferred embodiment of the invention, the second form-fitted
comprises a serration assembly, wherein the second coupling surface of the second coupling
part comprises a plurality of serration slopes, wherein the fourth coupling surface of the torque
transmitting ring comprises a plurality of serration slopes configured to be engaged with the
serration slopes of the second coupling surface.

[0043] For example, the plurality of serration slopes of the second coupling surface can be
formed as peaks protruding from the second coupling surface and being configured to engage
with grooves at the fourth coupling surface.

[0044] Alternatively, the plurality of serration slopes of the second coupling surface can be
formed as grooves at the second coupling surface and being configured to engage with peaks
protruding from the fourth coupling surface.

[0045] According to another preferred embodiment of the invention, the first form-fitted
coupling comprises a splined assembly, wherein the first coupling surface of the first coupling
part comprises a plurality of splines, wherein the third coupling surface of the torque
transmitting ring comprises a plurality of splines configured to be engaged with the splines of
the first coupling surface.

[0046] According to another preferred embodiment of the invention, the second form-fitted
coupling between the second coupling part and the torque transmitting ring comprises a
splined assembly, wherein the second coupling surface of the second coupling part comprises
a plurality of splines, wherein the fourth coupling surface of the torque transmitting ring
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comprises a plurality of splines configured to be engaged with the splines of the second
coupling surface.

[0047] According to another preferred embodiment of the invention, the first form-fitted
coupling comprises a drive flank assembly, wherein the first coupling surface of the first
coupling part comprises a plurality of drive flanks, wherein the third coupling surface of the
torque transmitting ring comprises a plurality of driven flanks configured to be engaged with the
drive flanks of the first coupling surface. The thicker flanks of the drive flank assembly
compared to serrations or splines have the advantage that higher torques can be transferred.

[0048] According to another preferred embodiment of the invention, the second form-fitted
coupling between the second coupling part and the torque transmitting ring comprises a drive
flank assembly, wherein the second coupling surface of the second coupling part comprises a
plurality of driven flanks, wherein the fourth coupling surface of the torque transmitting ring
comprises a plurality of drive flanks configured to be engaged with the driven flanks of the
second coupling surface.

[0049] According to another preferred embodiment of the invention, a fastening means axially
fixes the first coupling part and the second coupling part together. The fastening means can be
a bolt, screw, pin, rivet, thread, stud or other longitudinal fastener used for fastening. The
advantage of using a fastening means is that it provides an axial lock which fixes the first
coupling part and the second coupling part together and reduces the risk a damage caused by
bending of the torque transmitting coupling assembly. The bending moments are transferred
directly through the fastening means axially and not through the torque transmitting coupling
assembly.

[0050] Without a fastening means, the risk of transferring a bending moment through the
torque transmitting coupling assembly is higher. A bending moment can result in a
disengagement of the form-fitted coupling between the torque transmitting ring and the first
and/or second coupling part and to damages in the torque transmitting coupling assembly.

[0051] The fastening means can also transfer a part of the torque from the first coupling part
to the second coupling part, thereby allowing to transfer higher torques from the first coupling
part to the second coupling part.

[0052] According to another preferred embodiment of the invention, the torque transmitting
coupling assembly further comprises an axial distance or separation between the first coupling
part and the second coupling part. In this embodiment of the invention, no fastening means are
used. Therefore, the torque is transmitted from the first coupling part to the second coupling
part only by the torque transmitting ring. This has the advantage that misalignments at the first
coupling part and at the coupling of the first coupling part to the torque transmitting ring are not
transmitted to the second coupling part and vice versa, as the torque transmitting coupling
assembly only locks the first coupling part and the second coupling part in the axial direction,
allowing misalignments in the plane perpendicular to the axial direction. Shocks are also
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absorbed by this flexible coupling method, reducing the risk of damage to the components
connected with the second coupling part.

[0053] According to another preferred embodiment of the invention, a first compression ring
presses the torque transmitting ring against the first coupling part and a second compression
ring presses the torque transmitting ring against the second coupling part. In particular, the
torque transmitting ring comprises a third coupling surface, a fourth coupling surface, and a
fifth surface between the third coupling surface and the fourth coupling surface where torque is
transmitted in the axial direction. This results in an axial distancing between the coupling of the
first coupling surface of the first coupling part to the third coupling surface of the torque
transmitting ring and the coupling of the fourth coupling surface of the torque transmitting ring
to the second coupling surface of the second coupling part. The distancing allows for a flexible
coupling of the torque transmitting coupling assembly, as the coupling allows for a certain
degree of flexibility at the fifth surface, which can absorb bending moments and misalignments.
The coupling of the first coupling surface of the first coupling part to the third coupling surface
of the torque transmitting ring is compressed by the first compression ring. The coupling of the
fourth coupling surface of the torque transmitting ring to the second coupling surface of the
second coupling part is compressed by the second compression ring.

[0054] According to another preferred embodiment of the invention, the fifth surface of the
torque transmitting ring comprises at least partially a rigid material. This allows for the high
torque transmission characteristic of wind turbine drive trains.

[0055] According to another preferred embodiment of the invention, the fifth surface of the
torque transmitting ring comprises at least partially an elastic material. This increases the
flexibility of the torque transmitting ring and the capacity of the torque transmitting ring to
absorb shocks, bending moments and misalignments, thereby avoiding the transfer of
unwanted non-torque loads to the second coupling part and the parts connected to the second
coupling part and avoiding a damage of these parts.

[0056] According to another preferred embodiment of the invention, the torque transmitting
ring comprises longitudinal grooves or windows. This increases the flexibility of the torque
transmitting ring and the capacity of the torque transmitting ring to absorb shocks, bending
moments and misalignments.

[0057] According to another preferred embodiment of the invention, the first coupling part and
the second coupling part are aligned by a removable alignment means before mounting the
torque transmitting ring and the compression ring of the torque transmitting coupling assembly.

[0058] For the alignment of the first coupling part and the second coupling part, first the axis of
both coupling parts are aligned. Then, an alignment means aligns the first coupling surface of
the first coupling part to the second coupling surface of the second coupling part. Before
installing the torque transmitting ring and therefore, before coupling the first coupling surface to
the third coupling surface and the second coupling surface to the fourth coupling surface, the
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alignment means is removed and the angular position of the first coupling part in respect to the
second coupling part is fixed by the fastening means, as there is some angular clearance
between the insertion hole and the fastening means to allow for the alignment and the angular
fixation.

[0059] If the coupling of the first coupling surface to the third coupling surface and the one of
the second coupling surface to the fourth coupling surface is a form-fitted coupling comprising
splines, serrations, or flanks, the alignment means can be a device such as a curved surface
having the curvature of the outer diameter of the first and second coupling parts with a plurality
of cylinders. The cylinders are then spaced at an angle corresponding to the angular spacing
between the valleys of the splines, serrations, or flanks. The cylinders are then introduced in
the valleys of the splines, serrations, or flanks of the second coupling part and shifted axially
towards the first coupling part so that they are also introduced in the valleys of the splines,
serrations, or flanks of the first coupling part, thereby aligning the valleys of the first coupling
part and of the second coupling part. The alignment means is then removed and the alignment
between the first and second coupling part is then fixed by the fastening means and the torque
transmitting ring can then be slid over the first and second coupling parts and pressed against
the first and second coupling parts by means of the compression ring.

[0060] Preferably, the alignment means comprises three cylinders.
[0061] Preferably, the cylinders of the alignment means are pins.

[0062] Preferably, the cylinders of the alignment means have a conical tip for enhancing the
introduction of the cylinders in the valleys.

[0063] Alternatively, the torque transmitting ring can be used as the alignment means to align
the first coupling surface of the first coupling part to the second coupling surface of the second
coupling part. By directly installing the torque transmitting ring on the first and second coupling
part, the torque transmitting ring aligns the coupling of the first coupling surface to the third
coupling surface and of the second coupling surface to the fourth coupling surface.

[0064] According to another preferred embodiment of the invention, both the third coupling
surface and the fourth coupling surface can be arranged at the outer surface of the torque
transmitting ring. Then, the first coupling surface of the first coupling part and the second
coupling surface of the second coupling part are arranged at an inner surface of the first
coupling part and at an inner surface of the second coupling part, respectively. In this case, the
first coupling part and the second coupling part can be hollow shafts and the coupling is done
at the inner radial part, i.e. the hollow part, of the shaft. The torque is then transferred radially
inwards from the first coupling part to the torque transmitting ring, then axially within the torque
transmitting ring and at last radially outwards from the torque transmitting ring to the second
coupling part. For this configuration, the compression ring can be shrunk through cooling and
inserted in the radially inner part of the torque transmitting ring and then, when it warms up to
ambient temperature, it expands and presses the torque transmitting ring against the first
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coupling part and/or against the second coupling part.

[0065] According to another preferred embodiment of the invention, the first coupling surface
of the first coupling part is arranged at the outer surface of the first coupling part and the
second coupling surface of the second coupling part is arranged at the inner surface of the
second coupling part. Hence, the torque transmitting ring has the third coupling surface at the
inner surface of the torque transmitting ring and the fourth coupling surface at an outer surface
of the torque transmitting ring. The torque is then transferred radially outwards from the first
coupling part to the torque transmitting ring, then axially within the torque transmitting ring and
at last radially outwards from the torque transmitting ring to the second coupling part. In this
configuration, a compression ring can be arranged at the outer surface of the torque
transmitting ring in the region of torque transfer between the torque transmitting ring and the
first coupling part. Additionally, a second compression ring can be arranged at the inner
surface of the torque transmitting ring in the region of torque transfer between the torque
transmitting ring and the second coupling part.

[0066] According to another preferred embodiment of the invention, the first coupling surface
of the first coupling part is arranged at the inner surface of the first coupling part and the
second coupling surface of the second coupling part is arranged at the outer surface of the
second coupling part. Hence, the torque transmitting ring has the third coupling surface at the
outer surface of the torque transmitting ring and the fourth coupling surface at the inner
surface of the torque transmitting ring. The torque is then transferred radially inwards from the
first coupling part to the torque transmitting ring, then axially within the torque transmitting ring
and at last radially inwards from the torque transmitting ring to the second coupling part. In this
configuration, a compression ring can be arranged at the inner surface of the torque
transmitting ring in the region of torque transfer between the torque transmitting ring and the
first coupling part. Additionally, a second compression ring can be arranged at the outer
surface of the torque transmitting ring in the region of torque transfer between the torque
transmitting ring and the second coupling part.

[0067] Yet another aspect of the invention relates to a method for assembling a torque
transmitting coupling assembly for coupling a first coupling part to a second coupling part,
wherein the first coupling part and the second coupling part are configured to rotate about a
longitudinal axis of the torque transmitting coupling assembly, wherein the first coupling part
comprises a first coupling surface at an outer circumferential surface of the first coupling part,
wherein the second coupling part comprises a second coupling surface at an outer
circumferential surface of the second coupling part, wherein the torque transmitting coupling
assembly comprises a torque transmitting ring and a compression ring, wherein the torque
transmitting ring comprises a third coupling surface and a fourth coupling surface at an inner
circumferential surface of the torque transmitting ring, wherein the first coupling surface of the
first coupling part is configured to be coupled to the third coupling surface of the torque
transmitting ring by means of a first form-fitted coupling, wherein the second coupling surface
of the second coupling part is configured to be coupled to the fourth coupling surface of the
torque transmitting ring by means of a second form-fitted coupling, the method comprising the
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steps of

« aligning the first coupling part and the second coupling part by a removable alignment
means,

« fixing the first coupling part and the second coupling part together by a fastening means,

e removing the alignment means,

= mounting the torque transmitting ring on the outer surface of the first coupling part and
the second coupling part in such a way that the first coupling surface of the first coupling
part engages with the third coupling surface of the torque transmitting ring by means of
the first form-fitted coupling and that the second coupling surface (21) of the second
coupling part engages with the fourth coupling surface of the torque transmitting ring by
means of the second form-fitted coupling, and

« mounting the compression ring (5) on the outer surface of the torque transmitting ring

(4).

[0068] In order to facilitate the understanding of the characteristics of the invention and being
an integral part of this specification, some drawing sheets are attached on which figures, with
an illustrative but not limiting character, the following is represented:

Figure 1 shows a schematic view of a torque transmitting coupling assembly according to a
first embodiment of the invention.

Figure 2 shows a front view along the longitudinal axis of the torque transmitting coupling
assembly according to the first embodiment of the invention.

Figures 3 and 4 show the coupling of the second coupling part with the torque transmitting ring
according to the first embodiment of the invention.

Figures 5 and 6 show an exploded view of the first and second coupling parts and of the
torque transmitting coupling assembly according to the first embodiment of the invention.

Figure 7 shows an exploded view of the first and second coupling parts.
Figure 8 shows the torque transmitting ring.

Figure 9 shows a schematic view of a torque transmitting coupling assembly according to a
second embodiment of the invention.

[0069] Figure 1 shows a schematic view of a torque transmitting coupling assembly 1
according to a first embodiment of the invention. The torque transmitting coupling assembly 1
couples a first coupling part 2 to a second coupling part 3. The torque transmitting coupling
assembly 1 comprises a torque transmitting ring 4 and a compression ring 5. A first coupling
surface 20 of the first coupling part 2 abuts against a third coupling surface 22 of the torque
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transmitting ring 4. A second coupling surface 21 of the second coupling part 3 abuts against a
fourth coupling surface 23 of the torque transmitting ring 4. A torque is transferred in a torque
transmitting region 11 of the torque transmitting coupling assembly 1 from the first coupling
surface 20 of the first coupling part 2 to the third coupling surface 22 of the torque transmitting
ring 4 and from the fourth coupling surface 23 of the torque transmitting ring 4 to the second
coupling surface 21 of the second coupling part 3. The compression ring 5 is configured to
press the torque transmitting ring 4 against the first coupling part 2 and the second coupling
part 3. The torque transmitting ring 4 and the compression ring 5 are located in the torque
transmitting region 11.

[0070] In the embodiment shown here, the third coupling surface 22 and the fourth coupling
surface 23 of the torque transmitting ring 4 are adjacent to each other. The torque transmitting
ring 4 is arranged at an outer circumferential surface of the first coupling part 2 and at an outer
circumferential surface of the second coupling part 2. The compression ring 5 is arranged at
an outer circumferential surface of the torque transmitting ring 4.

[0071] A fastening means 7 is shown in this embodiment, which is configured to axially fix the
first coupling part 2 and the second coupling part 3 together. The fastening means 7 is a stud
which is inserted into a threaded insertion hole 6 and fastened to the first coupling part 2 and
the second coupling part 3 by means of a nut 8. Alternatively, bolts can be used as fastening
means 7, which do not need the installation of a nut 8.

[0072] Figure 2 shows a front view along a longitudinal axis 10 of the torque transmitting
coupling assembly 1 according to the first embodiment of the invention. The second coupling
part 3 is coupled to the torque transmitting ring 4 by means of a second form-fitted coupling.
The second coupling surface 21 of the second coupling part 3 comprises a plurality of splines,
wherein the fourth coupling surface 23 of the torque transmitting ring 4 comprises a plurality of
splines configured to be engaged with the splines of the second coupling surface 21. The
compression ring 5 is configured to press the torque transmitting ring 4 against the second
coupling part 3. A plurality of fastening means 7 fix the first coupling part 2 and the second
coupling part 3 together.

[0073] Figures 3 and 4 show the coupling of the second coupling part 3 with the torque
transmitting ring 4 according to the first embodiment of the invention. The compression ring 5
is of an elastic material. The compression ring 5 is heated or a radial force is applied to the
compression ring 5 to be able to mount the compression ring 5 on the outer circumferential
surface of the torque transmitting ring 4.

[0074] In Figure 3, the compression ring 5 is placed in the correct position, but due to the
heating or to the radial force exerted on it, the compression ring 5 has not compressed yet,
leaving a gap between the torque transmitting ring 4 and the compression ring 5. Therefore,
there is some clearance as well between the second coupling part 3 and the torque
transmitting ring 4 in the radial direction, as the compression ring 5 does not exert a radial
force and therefore does not press the torque transmitting ring 4 against the second coupling
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part 3.

[0075] In Figure 4, the compression ring 5 is exerting a radial force, for example because it
has cooled down and shrank, against the torque transmitting ring 4, thereby pressing the
torque transmitting ring 4 against the second coupling part 3. The contact between the torque
transmitting ring 4 and the second coupling part 3 through which the torque is transmitted is
achieved at the surface of the flanks of both matching coupling surfaces extending
substantially in radial direction, as due to the rotating nature of the coupling parts the torque is
transmitted in a tangential direction through these surfaces. To avoid an over-dimensioning of
the torque transmitting coupling assembly 1 and to ease the assembly, axially extending
surfaces such as the peaks and valleys of the flanks have a clearance to the matching coupling
surfaces, as torque is not transmitted through these surfaces. In particular, torque is not
transmitted from the peak of the flanks of a coupling surface to a valley of the flanks of the
matching coupling surface.

[0076] There is no clearance anymore between the second coupling part 3 and the torque
transmitting ring 4 and the coupling assembly 1 is locked.

[0077] Figures 5 and 6 show an exploded view of the first coupling part 2 and second coupling
part 3 and of the torque transmitting coupling assembly 1 according to the first embodiment of
the invention. The arrangement of the components is similar to the one shown in Figure 1, with
the torque transmitting ring 4 at the radial outer surface of the first and second coupling parts
2, 3 and with the compression ring 5 at the radial outer surface of the torque transmitting ring
4.

[0078] The first coupling part 2, the second coupling part 3 and the torque transmitting
coupling assembly 1 rotate about the longitudinal axis 10.

[0079] The fastening means 7 can be bolts, which are pre-mounted at the second coupling
part 3 during the manufacturing of the second coupling part 3 to reduce the installation time of
the torque transmitting coupling assembly 1. Similarly, the fastening means 7 can be studs,
which are be pre-mounted at the first coupling part 2 during the manufacturing of the first
coupling part 2 to reduce the installation time of the torque transmitting coupling assembly 1.

[0080] Figure 7 shows an exploded view of the first coupling part 2 and the second coupling
part 3. As can be seen from this figure, the first coupling part 2 comprises a first coupling
surface 20 in the torque transmitting region 11 with splines configured to engage with splines of
the third coupling surface 22 of the torque transmitting ring 4. Similarly, the second coupling
part 3 comprises a second coupling surface 21 in the torque transmitting region 11 with splines
configured to engage with splines of the fourth coupling surface 23 of the torque transmitting
ring 4. As can be seen from the figure, the outer diameter of both the first coupling surface 20
and the second coupling surface 21 is similar. This is advantageous in terms of alignment of
the form-fitted couplings of the first coupling part 2 and the second coupling part 3 and for the
sliding of the torque transmitting ring 4 over the first and second coupling parts 2, 3.
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[0081] Figure 8 shows the torque transmitting ring 4. The third coupling surface 22 and the
fourth coupling surface 23 of the torque transmitting ring 4 are adjacent to each other and
have the same inner diameter. This embodiment of the torque transmitting ring 4 can be slid
on the first and second coupling parts 2, 3 having the same outer diameter at the first coupling
surface 20 and the second coupling surface 21, as shown in Figure 7.

[0082] Figure 9 shows a schematic view of a torque transmitting coupling assembly 1
according to a second embodiment of the invention. A first compression ring 5 presses the
torque transmitting ring 4 against the first coupling part 2 and a second compression ring 5
presses the torque transmitting ring 4 against the second coupling part 3. In particular, the
torque transmitting ring 4 comprises a third coupling surface 22, a fourth coupling surface 23,
and a fifth surface 24 between the third coupling surface 22 and the fourth coupling surface 23
where torque is transmitted in the axial direction. This results in a distancing between the
coupling of the first coupling surface 20 of the first coupling part 2 to the third coupling surface
22 of the torque transmitting ring 4 and the coupling of the fourth coupling surface 23 of the
torque transmitting ring 4 to the second coupling surface 21 of the second coupling part 3. The
distancing allows for a flexible coupling of the torque transmitting coupling assembly 1, as the
coupling allows for a certain degree of flexibility at the fifth surface 24, which can absorb
bending moments and misalignments. The coupling of the first coupling surface 20 of the first
coupling part 2 to the third coupling surface 22 of the torque transmitting ring 4 is compressed
by the first compression ring 5. The coupling of the fourth coupling surface 23 of the torque
transmitting ring 4 to the second coupling surface 21 of the second coupling part 3 is
compressed by the second compression ring 5.
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PATENTKRAV

1. Drejningsmomentoverferende koblingsanordning (1) til en vindmalle,
hvilken drejningsmomentoverf@rende koblingsanordning er konfigureret til at koble

en farste koblingsdel (2) drejeligt til en anden koblingsdel (3),

hvor den farste koblingsdel (2) og den anden koblingsdel (3) er
konfigureret til at dreje om en leengdeakse (10) for den
drejningsmomentoverfarende koblingsanordning (1), og den
drejningsmomentoverfarende koblingsanordning (1) omfatter en

drejningsmomentoverfgrende ring (4),

hvor en ferste koblingsflade (20) af den ferste koblingsdel (2) er i anleeg

med en tredje koblingsflade (22) af den drejningsmomentoverferende ring (4),

hvor en anden koblingsflade (21) af den anden koblingsdel (3) er i anleeg

med en fjerde koblingsflade (23) af den drejningsmomentoverfarende ring (4),

hvor et drejningsmoment overfgres i et drejningsmomentoverferende
omrade (11) for den drejningsmomentoverfarende koblingsanordning (1) fra den
farste koblingsdels (2) ferste koblingsflade (20) til den
drejningsmomentoverfgrende rings (4) tredje koblingsflade (22) og fra den
drejningsmomentoverfarende rings (4) flerde koblingsflade (23) til den anden
koblingsdels (3) anden koblingsflade (21), kendetegnet ved, at en
kompressionsring (5) er konfigureret til at trykke den drejningsmomentoverferende

ring (4) mod den farste koblingsdel (2) og/eller den anden koblingsdel (3),

hvor den drejningsmomentoverfarende ring (4) og kompressionsringen (5)

befinder sig i det drejningsmomentoverfearende omrade (11).

2. Drejningsmomentoverferende koblingsanordning (1) ifalge krav
1, kendetegnet ved, at den drejningsmomentoverfarende rings (4) tredje

koblingsflade (22) og fierde koblingsflade (23) st@der op til hinanden.

3. Drejningsmomentoverferende koblingsanordning (1) ifelge krav 1 eller

2, kendetegnet ved, at den drejningsmomentoverferende ring (4) er I@st koblet til
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den ferste koblingsdel (2) og/eller til den anden koblingsdel (3), inden

kompressionsringen (5) installeres.

4. Drejningsmomentoverferende koblingsanordning (1) ifelge et hvilket som
helst af de foregéende krav, kendetegnet ved, at den
drejningsmomentoverferende ring (4) er anbragt pa en ydre omlgbende flade af
den ferste koblingsdel (2) og/eller pa en ydre omlabende flade af den anden
koblingsdel (3).

5. Drejningsmomentoverferende koblingsanordning (1) ifelge et hvilket som
helst af de foregéende krav, kendetegnet ved, at kompressionsringen (5) er

anbragt pa en ydre omlgbende flade af den drejningsmomentoverferende ring (4).

6. Drejningsmomentoverferende koblingsanordning (1) ifalge krav
5, kendetegnet ved, at kompressionsringen (5) er af et elastisk materiale og
konfigureret til at blive opvarmet til skubning af kompressionsringen (5) over pa

den drejningsmomentoverfarende rings (4) ydre omlgbende flade.

7. Drejningsmomentoverferende koblingsanordning (1) ifelge et hvilket som
helst af de foregaende krav, kendetegnet ved, at den farste koblingsdels (2)
farste koblingsflade (20) er koblet til den drejningsmomentoverferende rings (4)

tredje koblingsflade (22) ved hjeelp af en ferste formsluttende kobling.

8. Drejningsmomentoverferende koblingsanordning (1) ifelge et hvilket som
helst af de foregéende krav, kendetegnet ved, at den anden koblingsdels (3)
anden koblingsflade (21) er koblet til den drejningsmomentoverf@grende rings (4)

flerde koblingsflade (23) ved hjeelp af en anden formsluttende kobling.

9. Drejningsmomentoverferende koblingsanordning (1) ifelge krav
7, kendetegnet ved, at den farste formsluttende kobling omfatter en

fortandingsanordning,

hvor den ferste koblingsdels (2) farste koblingsflade (20) omfatter en
flerhed af fortandingshaeldninger, hvor den drejningsmomentoverfarende rings (4)
tredje koblingsflade (22) omfatter en flerhed af fortandingsheeldninger, der er
konfigureret til at ga i indgreb med den ferste koblingsflades (20)

fortandingshaeldninger.



10

15

20

25

DK/EP 4105509 T3

3

10. Drejningsmomentoverferende koblingsanordning (1) ifelge krav 8,
kendetegnet ved, at den anden formsluttende kobling omfatter en
fortandingsanordning, hvor den anden koblingsdels (3) anden koblingsflade (21)
omfatter en flerhed af fortandingshaeldninger, hvor den
drejningsmomentoverfgrende rings (4) fijerde koblingsflade (23) omfatter en
flerhed af fortandingsheeldninger, der er konfigureret til at ga i indgreb med den

anden koblingsflades (21) fortandingshaeldninger.

11. Drejningsmomentoverferende koblingsanordning (1) ifelge krav
7, kendetegnet ved, at den farste formsluttende kobling omfatter en

drivflankeanordning,

hvor den farste koblingsdels (2) ferste koblingsflade (20) omfatter en

flerhed af drivflanker,

hvor den drejningsmomentoverferende rings (4) tredje koblingsflade (22)
omfatter en flerhed af drivflanker, der er konfigureret til at ga i indgreb med den

farste koblingsflades (20) drivflanker.

12. Drejningsmomentoverferende koblingsanordning (1) ifelge krav 8,
kendetegnet ved, at den anden formsluttende kobling mellem den anden
koblingsdel (3) og den drejningsmomentoverfarende ring (4) omfatter en
drivflankeanordning, hvor den anden koblingsdels (3) anden koblingsflade (21)
omfatter en flerhed af drivflanker, hvor den drejningsmomentoverferende rings (4)
flerde koblingsflade (23) omfatter en flerhed af drivflanker, der er konfigureret til at

ga i indgreb med den anden koblingsflades (21) drivflanker.

13. Drejningsmomentoverferende koblingsanordning (1) ifalge et hvilket som
helst af de foregaende krav, kendetegnet ved, at en fastgerelsesanordning (7)
fastger den ferste koblingsdel (2) og den anden koblingsdel (3) aksialt til

hinanden.

14. Drejningsmomentoverferende koblingsanordning (1) ifelge et hvilket som
helst af de foregaende krav, kendetegnet ved, at den farste koblingsdel (2) og

den anden koblingsdel (3) justeres ved hjeelp af en aftagelig justeringsanordning
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inden montering af den drejningsmomentoverfarende koblingsanordnings (1)

drejningsmomentoverfarende ring (4) og kompressionsring (5).

15. Fremgangsmade til montering af en drejningsmomentoverferende
koblingsanordning (1) til kobling af en ferste koblingsdel (2) til en anden
koblingsdel (3),

hvor den farste koblingsdel (2) og den anden koblingsdel (3) er
konfigureret til at dreje om en leengdeakse (10) for den
drejningsmomentoverfarende koblingsanordning (1), hvor den ferste koblingsdel
(2) omfatter en farste koblingsflade (20) pa en ydre omlgbende flade af den farste
koblingsdel (2),

hvor den anden koblingsdel (3) omfatter en anden koblingsflade (21) pa

en ydre omlgbende flade af den anden koblingsdel (3),

hvor den drejningsmomentoverfarende koblingsanordning (1) omfatter en

drejningsmomentoverfgrende ring (4),

hvor den drejningsmomentoverf@grende ring (4) omfatter en tredje
koblingsflade (22) og en fjerde koblingsflade (23) pa en indre omlsbende flade af

den drejningsmomentoverfarende ring (4),

hvor den farste koblingsdels (2) ferste koblingsflade (20) er konfigureret til
at blive koblet til den drejningsmomentoverfgrende rings (4) tredje koblingsflade

(22) ved hjeelp af en farste formsluttende kobling,

hvor den anden koblingsdels (3) anden koblingsflade (21) er konfigureret
til at blive koblet til den drejningsmomentoverfarende rings (4) fijerde koblingsflade

(23) ved hjeelp af en anden formsluttende kobling,
hvilken fremgangsmade omfatter felgende trin
- justering af den farste koblingsdel (2) og den anden koblingsdel (3),

- fastgerelse af den farste koblingsdel (2) og den anden koblingsdel (3) til

hinanden ved hjeelp af en fastgerelsesanordning (7),
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- montering af den drejningsmomentoverfgrende ring (4) pa den ferste
koblingsdels (2) og den anden koblingsdels (3) ydre flade pa en sadan made, at
den ferste koblingsdels (2) farste koblingsflade (20) gar i indgreb med den
drejningsmomentoverfgrende rings (4) tredje koblingsflade (22) ved hjeelp af den

5 ferste formsluttende kobling, og at den anden koblingsdels (3) anden koblingsflade
(21) gar i indgreb med den drejningsmomentoverfgrende rings (4) fierde
koblingsflade (23) ved hjeelp af den anden formsluttende

kobling, kendetegnet ved, at fremgangsmaden yderligere omfatter falgende trin

- montering af en kompressionsring (5) pa den

10 drejningsmomentoverfarende rings (4) ydre flade.
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