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DRIVETRAIN ASSEMBLY FOR A WIND TURBINE

FIELD
[0001] The present disclosure relates in general to wind turbines, and more
particularly to a drivetrain assembly for a wind turbine having reduced gearbox-

generated vibrations.

BACKGROUND
[0002] Wind power is considered one of the cleanest, most environmentally
friendly energy sources presently available, and wind turbines have gained increased
attention in this regard. A modern wind turbine typically includes a tower, a
generator, a gearbox, a nacelle, and one or more rotor blades. The nacelle includes a
rotor assembly coupled to the gearbox and to the generator. The rotor assembly and
the gearbox are mounted on a bedplate located within the nacelle. More specifically,
in many wind turbines, the gearbox is mounted to the bedplate via one or more torque
supports or arms. The one or more rotor blades capture kinetic energy of wind using
known airfoil principles. The rotor blades transmit the kinetic energy in the form of
rotational energy so as to turn a shaft coupling the rotor blades to a gearbox, or if a
gearbox is not used, directly to the generator. The generator then converts the
mechanical energy to electrical energy that may be deployed to a utility grid.
[0003] More specifically, the majority of commercially available wind turbines
utilize multi-stage geared drivetrains to connect the turbine blades to electrical
generators. The wind turns the turbine blades, which spin a low speed shaft. The low
speed shaft is coupled to an input shaft of a gearbox, which has a higher speed output
shaft connected to a generator. Thus, the geared drivetrain aims to increase the
velocity of the mechanical motion from the wind.
[0004] For example, as shown in FIG. 1, a perspective view of a conventional
drivetrain 30 is illustrated. As shown, the drivetrain 30 includes a conventional
gearbox 32 having include one or more gears and/or gear trains (not shown) to
provide speed and/or torque conversions from the rotor to the generator 24. For
example, a typical gearbox may include a gear system having one or more outer

planet gears revolving about a central or sun gear. The planet gears are typically
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mounted on a movable arm or carrier which itself may rotate relative to the sun gear.
Further, as shown, the gearbox 32 typically also includes a ring gear 34 configured to
mesh with the planet gears.

[0005] Over time, normal operating loads and forces from the wind act on the
wind turbine components described above and can subject the components to various
vibrations, deformations, and/or distortions. Thus, the drivetrain 30 of a modern wind
turbine is typically mounted to the bedplate 36 with one or more elastic components
configured therebetween so as to absorb various forces and vibrations acting on the
wind turbine in an effort to prevent damage. For example, as shown in in FIG. 1, the
conventional drivetrain 30 typically includes one or more elastic components 33 (e.g.
at interface 35) configured between the torque arm 38 of the gearbox 32 and the
bedplate 36.

[0006] However, conventional wind turbines require very high torque loads to be
transferred from the ring gear 34 into the bearing housing 37 before then passing
through the bearing housing 37 through the elastic components 33 at interface 35 into
the bedplate 36. As such, a bolted joint 39 between the ring gear 34 and bearing
housing 37 is highly loaded. In addition, for some modern wind turbines, more
compact gearboxes are being utilized to control the costs and weight of larger
megawatt wind turbines. These compact gearboxes transmit torque through bolted
flanges having shear pins. However, the higher torque-loaded flanges for the same
diameter are causing the traditional torque transmission technology to reach its
functional limits. Further, the joint 39 between the ring gear 31 and bearing housing
37 for compact gearboxes is more difficult to design than conventional gearboxes.
[0007] Thus, improved systems and methods that eliminate the bolted joint 39
between the ring gear 34 and bearing housing 37 so as to pass torque loads directly to

a plurality elastomer pins would be welcomed in the art.

BRIEF DESCRIPTION
[0008] Aspects and advantages of the invention will be set forth in part in the
following description, or may be obvious from the description, or may be learned
through practice of the invention.

[0009] In one aspect, the present disclosure is directed to a drivetrain assembly for
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a wind turbine. The drivetrain assembly includes a main shaft, a bearing operatively
coupled to an end of the main shaft, a bearing housing surrounding the bearing, and a
gearbox having, at least, a ring gear. The ring gear is positioned adjacent to the
bearing housing and includes an outer circumferential surface. The drivetrain
assembly also includes at least one flexible member arranged at an interface between
the bearing housing and the ring gear. As such, the flexible member(s) is configured
to reduce vibrations generated by the gearbox.

[0010] In one embodiment, the drivetrain assembly may include a plurality of
flexible members arranged on the outer circumferential surface of the ring gear at the
interface. In such embodiments, each of the flexible members may be arranged in a
notch formed into the bearing housing.

[0011] In further embodiments, the drivetrain assembly may also include at least
one compression member arranged on the outer circumferential surface of the ring
gear on an opposing side of the flexible members from the bearing housing. As such,
the compression member(s) can be secured to the bearing housing so as to compress
the plurality of flexible members. In certain embodiments, the compression
member(s) may include a plurality of corresponding notches that align with the
notches of the bearing housing. In another embodiment, the compression member(s)
may be secured to the bearing housing via a predetermined number of fasteners. In
such embodiments, the predetermined number of fasteners may be determined as a
function of torque acting through the bearing housing. In certain embodiments, the
compression member(s) may be a single part or may include a plurality of
compression member segments.

[0012] In additional embodiments, the drivetrain assembly may further include at
least one radially-extending pin extending through each of the plurality of flexible
members and into the outer circumferential surface of the ring gear so as to secure
each of the plurality of flexible members to the ring gear at the interface. More
specifically, in one embodiment, the drivetrain assembly may include at least two
radially-extending pins extending through each of the plurality of flexible members.
[0013] In several embodiments, the flexible members as described herein may be
constructed, at least in part, of an elastomeric material. More specifically, in one

embodiment, the flexible member may be further constructed, at least in part, of the
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elastomeric material and a metal material. In such embodiments, the elastomeric
material may at least partially surround the metal material and radially-extending pins
may extend through the metal material.

[0014] In yet another embodiment, the flexible member(s) may have any suitable
cross-sectional shape, including but not limited to circle, oblong, oval, rectangle,
square, diamond, triangle, or U-shaped.

[0015] In another aspect, the present disclosure is directed to a method for
assembling a drivetrain assembly of a wind turbine so as to reduce vibrations thereof.
The drivetrain assembly has a main shaft, a bearing operatively coupled to main shaft,
a bearing housing surrounding the bearing, and a gearbox having a ring gear
positioned adjacent to the bearing housing. As such, the method includes forming a
plurality of notches into a circumferential edge of the bearing housing. Further, the
method includes placing a flexible member into each of the plurality of notches atop
an outer circumferential surface of the ring gear. Moreover, the method includes
securing each of the flexible members to the outer circumferential surface of the ring
gear. In addition, the method includes compressing the flexible members against the
bearing housing. As such, during operation of the drivetrain assembly, the torque
reacts from the ring gear to the flexible members.

[0016] In one embodiment, the step of compressing the flexible members against
the bearing housing may include positioning at least one compression member onto
the outer circumferential surface of the ring gear on an opposing side of the flexible
members from the bearing housing and securing the compression member(s) to the
bearing housing between the notches so as to compress the plurality of flexible
members.

[0017] In another embodiment, the method may include forming a plurality of
corresponding notches into the at least one compression member, aligning the
corresponding notches of the at least one compression member with the notches of the
bearing housing, and placing the flexible members into the aligned notches atop an
outer circumferential surface of the ring gear.

[0018] In further embodiments, the method may include determining a number of
fasteners needed for securing the compression member(s) to the bearing housing as a

function of a torque acting through the bearing housing and securing the compression
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member(s) to the bearing housing via the determined number of fasteners.

[0019] In several embodiments, the method may also include securing each of the
flexible members to the outer circumferential surface of the ring gear via at least one
radially-extending pin extending through each of the flexible members.

[0020] In additional embodiments, the method may include forming the flexible
members, at least in part, of an elastomeric material. More specifically, in one
embodiment, the method may include forming the flexible members, at least in part,
of the elastomeric material and a metal material. In such embodiments, as mentioned,
the elastomeric material may at least partially surround the metal material and the
radially-extending pin(s) may extend through the metal material.

[0021] In yet another aspect, the present disclosure is directed to a wind turbine.
The wind turbine includes a tower, a nacelle mounted atop the tower, a rotor mounted
to the nacelle and having a rotatable hub and at least one rotor blade mounted thereto,
a bedplate arranged within the nacelle, and a drivetrain assembly supported by the
bedplate. The drivetrain assembly includes a main shaft, a bearing operatively
coupled to an end of the main shaft, a bearing housing surrounding the bearing, and a
gearbox having, at least, a ring gear. The ring gear is positioned adjacent to the
bearing housing and includes an outer circumferential surface. The drivetrain
assembly also includes at least one flexible member arranged at an interface between
the bearing housing and the ring gear. As such, the flexible member(s) is configured
to reduce vibrations generated by the gearbox. It should be understood that the wind
turbine may further include any one of or combination of the additional features as
described herein.

[0022] These and other features, aspects and advantages of the present invention
will become better understood with reference to the following description and
appended claims. The accompanying drawings, which are incorporated in and
constitute a part of this specification, illustrate embodiments of the invention and,

together with the description, serve to explain the principles of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS
[0023] A full and enabling disclosure of the present invention, including the best

mode thereof, directed to one of ordinary skill in the art, is set forth in the



WO 2019/018596 PCT/US2018/042806

specification, which makes reference to the appended figures, in which:

[0024] FIG. 1 illustrates a perspective view of a drivetrain assembly according to
conventional construction;

[0025] FIG. 2 illustrates a perspective view of a wind turbine according to one
embodiment of the present disclosure;

[0026] FIG. 3 illustrates a perspective view of a simplified, internal view of one
embodiment of a nacelle of a wind turbine according to the present disclosure;
[0027] FIG. 4 illustrates a perspective view of one embodiment of a drivetrain
assembly according to the present disclosure;

[0028] FIG. 5 illustrates a perspective view of one embodiment of a gear system
particularly illustrating a ring gear according to the present disclosure;

[0029] FIG. 6 illustrates a partial, perspective view of one embodiment of the
drivetrain assembly according to the present disclosure, particularly illustrating
flexible members arranged at an interface of the bearing housing and the ring gear;
[0030] FIG. 7 illustrates a partial, perspective view of one embodiment of the
drivetrain assembly with the bearing housing removed according to the present
disclosure, particularly illustrating compression member segments having notches
configured to receive flexible members arranged on an outer circumferential surface
of the ring gear;

[0031] FIG. 8 illustrates a partial, perspective view of another embodiment of the
drivetrain assembly according to the present disclosure, particularly illustrating
flexible members arranged at an interface of the bearing housing and the ring gear;
[0032] FIG. 9 illustrates a partial, perspective view of another embodiment of the
drivetrain assembly with the bearing housing removed according to the present
disclosure, particularly illustrating flexible members arranged on an outer
circumferential surface of the ring gear;

[0033] FIG. 10 illustrates a perspective view of another embodiment of a
drivetrain assembly according to the present disclosure;

[0034] FIG. 11 illustrates a partial, perspective view of another embodiment of a
drivetrain assembly according to the present disclosure, particularly illustrating
flexible members thereof formed from at least two different materials;

[0035] FIG. 12 illustrates a perspective view of one embodiment of the flexible
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member of the drivetrain assembly according to the present disclosure;
[0036] FIG. 13 illustrates a flow diagram of one embodiment of a method for
assembling a drivetrain assembly of a wind turbine so as to reduce vibrations thereof

according to the present disclosure.

DETAILED DESCRIPTION OF THE INVENTION
[0037] Reference now will be made in detail to embodiments of the invention,
one or more examples of which are illustrated in the drawings. Each example is
provided by way of explanation of the invention, not limitation of the invention. In
fact, it will be apparent to those skilled in the art that various modifications and
variations can be made in the present invention without departing from the scope or
spirit of the invention. For instance, features illustrated or described as part of one
embodiment can be used with another embodiment to yield a still further
embodiment. Thus, it is intended that the present invention covers such modifications
and variations as come within the scope of the appended claims and their equivalents.
[0038] Referring to the drawings, FIG. 2 illustrates a perspective view of one
embodiment of a wind turbine 10 according to the present disclosure. As shown, the
wind turbine 10 generally includes a tower 12 extending from a support surface 14, a
nacelle 16 mounted on the tower 12, and a rotor 18 coupled to the nacelle 16. The
rotor 18 includes a rotatable hub 20 and at least one rotor blade 22 coupled to and
extending outwardly from the hub 20. For example, in the illustrated embodiment,
the rotor 18 includes three rotor blades 22. However, in an alternative embodiment,
the rotor 18 may include more or less than three rotor blades 22. Each rotor blade 22
may be spaced about the hub 20 to facilitate rotating the rotor 18 to enable kinetic
energy to be transferred from the wind into usable mechanical energy, and
subsequently, electrical energy. For instance, the hub 20 may be rotatably coupled to
an electric generator 24 (FIG. 2) positioned within the nacelle 16 to permit electrical
energy to be produced.
[0039] The wind turbine 10 may also include a wind turbine controller 26
centralized within the nacelle 16. However, in other embodiments, the controller 26
may be located within any other component of the wind turbine 10 or at a location

outside the wind turbine. Further, the controller 26 may be communicatively coupled
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to any number of the components of the wind turbine 10 in order to control the
components. As such, the controller 26 may include a computer or other suitable
processing unit. Thus, in several embodiments, the controller 26 may include suitable
computer-readable instructions that, when implemented, configure the controller 26 to
perform various different functions, such as receiving, transmitting and/or executing
wind turbine control signals.

[0040] Referring now to FIG. 3, a simplified, internal view of one embodiment of
the nacelle 16 of the wind turbine 10 shown in FIG. 1 is illustrated. As shown, a
drivetrain assembly 40 according to the present disclosure is illustrated. The
drivetrain assembly 40 includes the generator 24 coupled to the rotor 18 for producing
electrical power from the rotational energy generated by the rotor 18. Further, as
shown in the illustrated embodiment, the rotor 18 may include a rotor shaft 41
coupled to the hub 20 for rotation therewith. The rotor shaft 41 may, in turn, be
rotatably coupled to a generator shaft 43 of the generator 24 through a gearbox 42
supported on a bedplate 46. As is generally understood, the rotor shaft 41 may
provide a low speed, high torque input to the gearbox 42 in response to rotation of the
rotor blades 22 and the hub 20. The gearbox 42 may then be configured to convert
the low speed, high torque input to a high speed, low torque output to drive the
generator shaft 43 and, thus, the generator 24.

[0041] Each rotor blade 22 may also include a pitch adjustment mechanism 45
configured to rotate each rotor blade 22 about its pitch axis 28 via a pitch bearing 48.
Similarly, the wind turbine 10 may include one or more yaw drive mechanisms 49
communicatively coupled to the controller 26, with each yaw drive mechanism(s) 49
being configured to change the angle of the nacelle 16 relative to the wind (e.g., by
engaging a yaw bearing 50 of the wind turbine 10).

[0042] Referring now to FIG. 4, a perspective view of part of the drivetrain
assembly 40 in accordance with an embodiment of the present invention is illustrated.
It should be understood that the drivetrain assembly 40 may be supported atop the
bedplate 48 (FIG. 3), which is in turn mounted on the nacelle 16 (shown in FIG. 2).
Further, as shown, the drivetrain assembly 40 includes, at least, the main shaft 41, one
or more bearings 52, 54 operatively coupled to opposing ends of the main shaft 41, a

bearing housing 56 surrounding one of the bearings 52, 54, and the gearbox 42. The
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drivetrain assembly 40 also generally includes the generator 24 (FIG. 3).

[0043] As shown in FIG. 5, the gearbox 42 may be any suitable gear assembly
that uses one or more gears and/or gear trains to provide speed and/or torque
conversions from the rotor shaft 41 to the generator 24. For example, as shown, the
gearbox 42 may include a gear system having one or more outer or planet gears 66
revolving about a central or sun gear 68. In addition, the planet gears 66 are typically
mounted on a movable arm or carrier 70 which itself may rotate relative to the sun
gear 68. The gearbox 42 may also include at least one outer ring gear 58 configured
to mesh the planet gears 66. Thus, as shown, the ring gear 58 may generally include
outer and inner circumferential surfaces 60, 61 and a set of gear teeth 72 on the inner
circumferential surface 61 that are configured to mesh with corresponding teeth 74 of
the planet gears 66. Further, as shown particularly in FIG. 4, the ring gear 58 is
positioned adjacent to the bearing housing 56.

[0044] Referring now to FIGS. 4 and 6-12, various detailed views of the
drivetrain assembly 40 of the present disclosure are illustrated. More specifically, as
shown, the drivetrain assembly 40 may also include at least one flexible member 62
arranged at an interface 64 between the bearing housing 56 and the ring gear 58. For
example, as shown in to FIGS. 4, 6, and 8-12, the drivetrain assembly 40 may include
a plurality of flexible members 62 arranged on the outer circumferential surface 60 of
the ring gear 58 at the interface 64. Thus, the drivetrain assembly 40 replaces the
bolted joint 39 between the conventional ring gear 34 and the conventional bearing
housing 37 of FIG. 1 with a flexible interface 64 that directs torque loads directly to
the flexible member(s) 62 instead of shear pins. As such, the flexible member(s) 62 is
also configured to reduce vibrations generated 42 by the gearbox.

[0045] Referring particularly to FIG. 6, each of the flexible members 62 may be
arranged in a notch 57 formed into a circumferential edge 59 of the bearing housing
56. For example, as shown, the notches 57 of the bearing housing 56 have a profile
that generally corresponds to the shape of the individual flexile members 62. As such,
each of the notches 57 is configured to receive one of the flexible members 62.

[0046] In addition, as shown in FIGS. 4 and 6-11, the drivetrain assembly 40 may
further include at least one radially-extending pin 84 extending through each of the

flexible members 62 and into the outer circumferential surface 60 of the ring gear 58
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so as to secure each of the flexible members 62 to the ring gear 58 at the interface 64.
More specifically, as shown particularly in FIG. 7, each of the radially-extending pins
84 may be threaded into a bore hole 86 on the outer circumferential surface 60 of the
ring gear 58. Alternatively, the radially-extending pins 84 may be secured into the
bore holes 86 using any suitable means, such as via an adhesive. Further, as shown in
FIGS. 4 and 6-9, a single radially-extending pin 84 may extend through each of the
flexible members 62. Alternatively, as shown in FIGS. 10-11, at least two radially-
extending pins 84 may extend through each of the flexible members 62. In further
embodiments, it should be understood that any number of pins 84 may be used to
secure each of the flexible members 62 in place.

[0047] Referring specifically to FIGS. 4 and 6-11, the drivetrain assembly 40 may
also include at least one compression member 76 arranged on the outer
circumferential surface 60 of the ring gear 58 on an opposing side of the flexible
members 62 from the bearing housing 56. As such, when the compression member(s)
76 is secured to the bearing housing 56, the flexible members 62 are compressed
between the compression member(s) 76 and the bearing housing 56. In one
embodiment, as shown in FIG. 10, the compression member(s) 76 may be a single
part. Alternatively, as shown in FIGS. 4, 7, 8, and 11, the compression member(s) 76
may include a plurality of compression member segments 78 arranged together to
form a ring.

[0048] In addition, as shown particularly in FIG. 7, the compression member(s)
76 may include a plurality of corresponding notches 80. Thus, as shown in the
illustrated embodiment of FIGS. 6 and 8, the corresponding notches 80 of the
compression member(s) 76 align with the notches 57 of the bearing housing 56.
Alternatively, as shown in FIGS. 10 and 11, the compression member(s) 76 may be
absent of notches 80. Thus, as shown, the compression member(s) 76 is configured to
abut against the bearing housing 56 adjacent to the notches 57 thereof 56.

[0049] Referring particularly FIGS. 8, 10, 11, the compression member(s) 76 may
be secured to the bearing housing 56 via a predetermined number of fasteners 82. In
certain embodiments, the number of fasteners 82 may be determined as a function of
torque acting through the bearing housing 56. In addition, as shown in the illustrated

embodiment, the fasteners 82 may be secured though the compression member(s) 76
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and the bearing housing 56 between each of the notches 57 thereof so as to compress
the flexible members 62. It should be understood, however, that any number and/or
arrangement of fasteners 82 may be used to provide the desired compression of the
flexible members 62.

[0050] The flexible members 62 as described herein may be constructed of any
suitable flexible material. For example, in one embodiment, the flexible members 62
may be constructed of an elastomeric material 88. In another embodiment, the
flexible members 62 as described herein may be constructed of different elastic
materials. In particular embodiment, the flexible members 62 may be constructed of
different materials, such as an elastomeric material 88 and a metal material 90. In
certain embodiments, the elastomeric material 88 may be any suitable elastomer,
including a thermoplastic material (such as an acrylic-styrene-acrylonitrile (ASA)
polymer material), a thermoset elastomer, silicone, or rubber, or combinations thereof.
In further embodiments, the metal material 90 may include steel, aluminum, brass,
nickel, titanium, or any other suitable metal, or combinations thereof. In this manner,
the varying-material flexible members 72 are configured to achieve desired properties
for both fatigue and extreme loading of the drivetrain assembly 40.

[0051] It should also be understood that the flexible member(s) 62 of the present
disclosure may have any suitable cross-sectional shape, including but not limited to
circle, oblong, oval, rectangle, square, diamond, triangle, or U-shaped. For example,
as shown in FIGS. 4, 6, 8, and 9, the flexible members 62 have a generally circular
shape. Alternatively, as shown in FIG. 10, the flexible members 62 have a generally
rectangular shape. In still further embodiments, as shown in FIGS. 11 and 12, the
flexible members 62 have a generally oblong/U-shape formed of at least two different
materials. More particularly, as shown in FIG. 12, the illustrated flexible member 62
includes an elastomeric material 88 at least partially surrounding an internal metal
material 90 with additional metal material 90 arranged on opposing sides of the
elastomeric material 88. In such embodiments, as shown in FIG. 11, the radially-
extending pin(s) 84 as described herein may extend through the internal metal
material 90, i.e. to provide a stronger connection. In addition, the side metal material
engages the notches 57 of the bearing housing 56.

[0052] Referring now to FIG. 13, a flow diagram of one embodiment of a method

11
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100 for assembling the drivetrain assembly 40 of the wind turbine 10 according to the
present disclosure so as to reduce vibrations thereof is illustrated. As shown at 102,
the method 100 includes forming a plurality of notches into a circumferential edge of
the bearing housing 56. As shown at 104, the method 100 includes placing a flexible
member into each of the plurality of notches atop an outer circumferential surface of
the ring gear. As shown at 106, the method 100 includes securing each of the flexible
members to the outer circumferential surface 50 of the ring gear 58. As shown at 108,
the method 100 includes compressing the flexible members 62 against the bearing
housing 56. For example, in one embodiment, the flexible members 62 may be
compressed against the bearing housing 56 by positioning the compression member(s)
76 onto the outer circumferential surface 60 of the ring gear 58 on an opposing side of
the flexible members 72 from the bearing housing 56 and securing the compression
member(s) 76 to the bearing housing 56 between the notches 80 so as to compress the
flexible members 62. As such, during operation of the drivetrain assembly 40, the
torque reacts from the ring gear 58 to the flexible members 62.

[0053] In another embodiment, the method 100 may include forming a plurality of
corresponding notches 80 into the compression member(s) 76, aligning the
corresponding notches 80 of the compression member(s) 76 with the notches 57 of the
bearing housing 56, and placing the flexible members 62 into the aligned notches 57,
80 atop the outer circumferential surface 50 of the ring gear 58.

[0054] In further embodiments, the method 100 may include determining a
number of fasteners 82 needed for securing the compression member(s) 76 to the
bearing housing 56 as a function of a torque acting through the bearing housing 56
and securing the compression member(s) 76 to the bearing housing 56 via the
determined number of fasteners 82. In several embodiments, the method 100 may
also include securing each of the flexible members 62 to the outer circumferential
surface 60 of the ring gear 58 via at least one radially-extending pin 84 extending
through each of the flexible members 62.

[0055] Furthermore, the skilled artisan will recognize the interchangeability of
various features from different embodiments. Similarly, the various method steps and
features described, as well as other known equivalents for each such methods and

feature, can be mixed and matched by one of ordinary skill in this art to construct

12



WO 2019/018596 PCT/US2018/042806

additional systems and techniques in accordance with principles of this disclosure. Of
course, it 18 to be understood that not necessarily all such objects or advantages
described above may be achieved in accordance with any particular embodiment.
Thus, for example, those skilled in the art will recognize that the systems and
techniques described herein may be embodied or carried out in a manner that achieves
or optimizes one advantage or group of advantages as taught herein without
necessarily achieving other objects or advantages as may be taught or suggested
herein.

[0056] This written description uses examples to disclose the invention, including
the best mode, and also to enable any person skilled in the art to practice the
invention, including making and using any devices or systems and performing any
incorporated methods. The patentable scope of the invention is defined by the claims,
and may include other examples that occur to those skilled in the art. Such other
examples are intended to be within the scope of the claims if they include structural
elements that do not differ from the literal language of the claims, or if they include
equivalent structural elements with insubstantial differences from the literal languages

of the claims.
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WHAT IS CLAIMED IS:

1. A drivetrain assembly for a wind turbine, the assembly comprising:

a main shaft;

a bearing operatively coupled to an end of the main shaft;

a bearing housing surrounding the bearing;

a gearbox comprising, at least, a ring gear, the ring gear positioned adjacent to
the bearing housing, the ring gear comprising an outer circumferential surface; and,

at least one flexible member arranged at an interface between the bearing
housing and the ring gear, the at least one flexible member configured to reduce
vibrations generated by the gearbox.

2. The drivetrain assembly of claim 1, further comprising a plurality of
flexible members arranged on the outer circumferential surface of the ring gear at the
interface.

3. The drivetrain assembly of claim 2, wherein each of the plurality of
flexible members is arranged in a notch formed into the bearing housing.

4. The drivetrain assembly of claim 2, further comprising at least one
compression member arranged on the outer circumferential surface of the ring gear on
an opposing side of the plurality of flexible members from the bearing housing, the at
least one compression member secured to the bearing housing so as to compress the
plurality of flexible members.

5. The drivetrain assembly of claim 4, wherein the least one compression
member comprises a plurality of corresponding notches, the corresponding notches
configured to align with the notches of the bearing housing.

6. The drivetrain assembly of claim 4, wherein the least one compression
member is secured to the bearing housing via a predetermined number of fasteners,
the predetermined number of fasteners being determined as a function of torque acting
through the bearing housing.

7. The drivetrain assembly of claim 4, wherein the least one compression
member comprises a plurality of compression member segments.

8. The drivetrain assembly of claim 2, further comprising at least one
radially-extending pin extending through each of the plurality of flexible members

and into the outer circumferential surface of the ring gear so as to secure each of the
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plurality of flexible members to the ring gear at the interface.

9. The drivetrain assembly of claim 8, further comprising at least two
radially-extending pins extending through each of the plurality of flexible members.

10. The drivetrain assembly of claim 9, wherein the plurality of flexible
member are constructed, at least in part, of an elastomeric material.

1. The drivetrain assembly of claim 10, wherein the plurality of flexible
member are further constructed, at least in part, of the elastomeric material and a
metal material, the elastomeric material at least partially surrounding the metal
material, wherein the radially-extending pins extend through the metal material.

12. The drivetrain assembly of claim 1, wherein the at least one flexible
member comprises any one of the following cross-sectional shapes: circle, oblong,
oval, rectangle, square, diamond, triangle, or U-shaped.

13. A method for assembling a drivetrain assembly of a wind turbine so as
to reduce vibrations thereof, the drivetrain assembly having a main shaft, a bearing
operatively coupled to main shaft, a bearing housing surrounding the bearing, and a
gearbox having a ring gear positioned adjacent to the bearing housing, the method
comprising:

forming a plurality of notches into a circumferential edge of the bearing
housing;

placing a flexible member into each of the plurality of notches atop an outer
circumferential surface of the ring gear;

securing each of the flexible members to the outer circumferential surface of
the ring gear; and,

compressing the flexible members against the bearing housing,

wherein, during operation of the drivetrain assembly, torque reacts from the
ring gear to the flexible members.

14. The method of claim 13, wherein compressing the flexible members
against the bearing housing further comprises:

positioning at least one compression member onto the outer circumferential
surface of the ring gear on an opposing side of the flexible members from the bearing
housing; and,

securing the at least one compression member to the bearing housing between
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the notches so as to compress the plurality of flexible members.

15. The method of claim 14, further comprising:

forming a plurality of corresponding notches into the at least one compression
member;

aligning the corresponding notches of the at least one compression member
with the notches of the bearing housing; and,

placing the flexible members into the aligned notches atop an outer
circumferential surface of the ring gear.

16. The method of claim 14, further comprising:

determining a number of fasteners needed for securing the at least one
compression member to the bearing housing as a function of torque acting through the
bearing housing; and,

securing the least one compression member to the bearing housing via the
determined number of fasteners.

17. The method of claim 13, further comprising securing each of the
flexible members to the outer circumferential surface of the ring gear via at least one
radially-extending pin extending through each of the flexible members.

18. The method of claim 17, further comprising forming the flexible
members, at least in part, of an elastomeric material.

19. The method of claim 18, further comprising forming the flexible
members, at least in part, of the elastomeric material and a metal material, the
elastomeric material at least partially surrounding the metal material, wherein the at
least one radially-extending pin extends through the metal material.

20. A wind turbine, comprising:

a tower;

a nacelle mounted atop the tower;

a rotor mounted to the nacelle, the rotor comprising a rotatable hub and at least
one rotor blade mounted thereto;

a bedplate arranged within the nacelle;

a drivetrain assembly supported by the bedplate, the drivetrain assembly
comprising:

a main shaft operatively coupled to the rotor;

16
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a bearing operatively coupled to an end of the main shaft opposite the
rotor;

a bearing housing surrounding the bearing;

a gearbox comprising, at least, a ring gear, the ring gear positioned
adjacent to the bearing housing at an interface; and,

at least one flexible member arranged at the interface, the at least one

flexible member configured to reduce vibrations generated by the gearbox.
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