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ABSTRACT
Magnetic component part for a rotor assembly

It is described a magnetic component part (260) for a rotor
assembly (150) of an electromechanical transducer (140). The
magnetic component part (260) comprises (a) a base element
(262) having a first side and an opposing second side, (b) a
permanent magnet (264), which is attached to the base element
(262) at the first side, and (c) a mounting structure (266),
which is fixed to the base element (262) at the second side
and which 1s adapted to be mechanically connected to a sup-
port structure (280) of the rotor assembly (150). The perma-
nent magnet (264) is located in an offset position with re-
spect to a central axis (266a) of the mounting structure
(266), which central axis (266a) extends from the mounting
structure (266) through the second side to the first side. It
is further described a rotor assembly (150), an electrome-
chanical transducer (140) and a wind turbine (100), which are
all equipped with at least four of such magnetic component
parts (260). Furthermore, it is described a method for manu-
facturing a rotor assembly (150) comprising at least four of

such magnetic component parts (260).

Figure 2b
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DESCRIPTION

Magnetic component part for a rotor assembly

Field of invention

The present invention relates to the technical field of elec-
tromechanical transducers having a rotor which comprises per-
manent magnets. In particular, the present 1nvention relates
to a magnetic component part for a rotor assembly of an elec-
tromechanical transducer. Further, the present invention re-
lates to a rotor assembly, to an electromechanical transducer
and to a wind turbine, which are all equipped with at least
four of such magnetic component parts. Furthermore, the pre-
sent 1nvention relates to a method for manufacturing a rotor
assembly of an electromechanical transducer, wherein the ro-
tor assembly comprises at least four of such magnetic compo-

nent parts.

Art Background

Electromechanical transducers are machines, which convert
electrical energy 1nto mechanical energy or vice versa. An
electric motor i1s a widely used electromechanical transducer
that converts electrical energy into mechanical energy using
magnetic field linkage. An electric generator 1s an electro-
mechanical transducer that converts mechanical energy into

electrical energy also using a magnetic field linkage.

An electromechanical transducer comprises a stator and a ro-
tor. The stator 1s an assembly, which represents the station-
ary part of an electromechanical transducer. The rotor is an

assembly, which represents the moving part of an electrome-

chanical transducer.

In order to reallze a magnetic field linkage permanent mag-

nets may be used in particular for a rotor of an electrome-

chanical transducer. In recent years, especially since the
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introduction of rare-earth magnetic materials, permanent mag-
net (PM) electromechanical transducers have become popular

since they eliminate the need for commutators and brushes,

which are commonly used with conventional Direct Current (DC)
electromechanical transducer. The absence of an external
electrical rotor excitation eliminates losses on the rotor
and makes permanent magnet electromechanical transducers more
efficient. Further, the brushless design of a PM electrome-
chanical transducer allows conductor coils to be located ex-
clusively 1n the stationary stator. In this respect 1t 1is
mentioned that non-PM electromechanical transducers, which

are equipped with commutators and brushes, are susceptible to

significantly higher maintenance costs.

PM electromechanical transducers are also known for their du-
rability, controllability, and absence of electrical spark-
ing. Thanks to their advantages the PM electromechanical
transducers are widely used 1n many applications such as
electric vehicles (electromechanical transducer 1s a motor)
or 1n power generation systems (electromechanical transducer
18 a generator) such as for instance a wind turbine.

p—

One technical problem of PM electromechanical transducers is

cogging torque. Cogging torgue 1s produced between the rotor
mounted permanent magnets and the stator due to a meeting of
"sharp edges" of the rotor magnets and stator colls when the
PM electromechanical transducer i1s in operation. Cogging
torque 1s an undesired effect that contributes to an output

ripple (also called torque ripple), to vibrations, and to

noise 1n an electromechanical transducer.

It 1s known that skewing of the rotor magnets can reduce or
nearly eliminate cogging torque in permanent magnet genera-
tors. For instance US 6,867,524 B2 discloses a permanent mag-
net motor comprising a rotor having at least three segments.
Each of the three segments 1s formed sequentially adjacent
and aligned along an axis of the rotor. Each segment has at

least one pair of permanent magnets disposed at a substan-
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tially equal interval in a peripheral direction of the rotor.
First and second segments are skewed relative to each other
by a first angular displacement, and the first and third seg-
ments are skewed relative to each other by a second angular
displacement. The first and second angular displacements are
selected to cause a net sum of torque ripple produced by each
of the segments to be substantially equal to zero during an

operation of the motor.

However, correct mounting, alignment and skewing of the per-
manent magnets at the rotor assembly are difficult and time
consuming. Therefore, there may be a need for facilitating
mounting, alignment and skewlng of permanent magnets to a ro-

tor assembly of an electromechanical transducer.

summary of the Invention

This need may be met by the subject matter according to the
independent claims. Advantageous embodiments of the present

invention are described by the dependent claims.

According to a first aspect of the invention there 1s pro-
vided a magnetic component part for a rotor assembly of an
electromechanical transducer. The provided magnetic component
part comprises (a) a base element having a first side and an
opposing second side, (b) a permanent magnet, which 1s at-
tached to the base element at the first side, and (c¢) a
mounting structure, which is fixed to the base element at the
second side and which is adapted to be mechanically connected
to a support structure of the rotor assembly. The permanent
magnet i1s located in an offset position with respect to a
central axis of the mounting structure, which central axis

extends from the mounting structure through the second side
to the first side.

The described magnetic component part 1s based on the idea
that an alternating skewing of permanent magnets in an axial

direction of a rotor assembly of an electromechanical trans-
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ducer can be obtained simply by combining a number of one and
the same type of magnetic component parts behind each other
in the axial direction. Thereby, the skewing can be obtained
by rotating each magnetic component part by 180 deg compared
to the neighbouring magnetic component parts. Due to the de-
scribed offset between the permanent magnet and the mounting
structure the position of the permanent magnets changes 1n an

alternating manner in the axial direction of the rotor.

The feature that the permanent magnet is located in an offset
position with respect to a central axis of the mounting
structure may mean that the permanent magnet and the mounting
structure are not aligned with respect to the central axis of
the mounting structure. This includes two possibilities: (A)
the central axis of the mounting structure bypasses the per-
manent magnet and (B) the central axis of the mounting struc-
ture runs through the permanent magnet. In the latter case
(B) of course the central axis of the mounting structure does
not run through a central point of the permanent magnet. In
this respect the central point of the permanent magnet may be
defined for instance by the center of gravity and/or by a
center of a surface area of the permanent magnet. In the lat-
ter case the surface area may be assigned in particular to a
surface of the permanent magnet, which surface is oriented
towards the base element and/or to a surface of the permanent

magnet, which surface 1s directed away from the base element.

In other words, by using the described magnetic component
part it is possible to skew the rotor magnets simply by com-
bining a number of magnetic component parts behind each other
in an alternating manner (along the axial direction of the
rotor), whereby the orientation of one magnetic component
part is skewed or screwed by 180 deg with respect to 1its
neighboring magnetic component parts. This means that the
skewing is realized by combining the magnetic component parts
in an appropriate manner and not by using different magnet
size and shapes that are mounted directly on to the support

structure of the rotor assembly.
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A rotor (assembly) comprising skewed permanent magnets can be
assembled by using only one and the same type of magnetic
component parts at least for one axial row of the rotor.
Thereby, the complexity of the rotor can be reduced compared
to existing solutions where different shapes and sizes of the

magnets are used in order to obtain a skewing.

In this respect it is mentioned that a rotor may be prefera-
bly assembled with two types of magnetic component parts,
which types have the same geometrical shape and which differ
from each other only by the orientation of the respective
permanent magnet. Thereby, a first type of magnetic component
part may comprise a permanent magnet, whereln a south pole of
the permanent magnet is adjoining the first side of the base
element and the north pole of the permanent magnet 1s di-
rected away from the first side of the base element. Accord-
ingly, the second type of magnetic component part may com-
prise a permanent magnet, wherein a north pole of the respec-
tive permanent magnet 1s adjoining the first side of the base
element and the south pole of the respective permanent magnet

is directed away from the first side of the base element.

The described use of a base element makes 1t possible to fas-
ten each permanent magnet to the base element in advance and
in an automated manner before an assembling of the rotor 1s

carried out. This makes the manufacturing process for a rotor

assembly having skewed permanent magnets very effective.

It is mentioned that the mounting structure may comprise any
mechanical fastening means which allow for a mechanical con-
nection with the support structure of the rotor assembly.
Thereby, the fastening means of the mounting structure and
fastening means of the support structure may be complementary
with respect to each other. Specifically, the fastening means
of the mounting structure and/or the fastening means of the
support structure may comprise a screw, a bolt, a nut, an 1in-

side or an outside thread, a clamping element, a split pin or
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any other element which allows for a mechanical fastening be-

tween the mounting structure and the support structure.

It 1s polinted out that the mounting structure may comprise
any contour which extends from the base element and/or which
is formed as a recess within the base element. Specifically,

the mounting structure may be a protrusion and/or a recess.

According to an embodiment of the invention the base element
is a base plate, the first side is a first surface of the
base plate and the second side 1s a second surface of the
base plate. This may provide the advantage that a permanent
magnet, which usually has a planar surface, can be attached

easlly to the base element.

Further, by using a base plate the base element can have a
flat design, such that the magnetic component part can be re-
alized within a compact and in particular within a flat con-
figuration. This may provide the advantage that when using
the described magnetic component parts the diameter of a cor-
responding rotor assembly will be only marginally larger than
the diameter of a conventional rotor assembly, which however

involves a much larger effort for appropriately skewing the
permanent magnets.

According to a further embodiment of the invention the mag-
netic component part further comprises a glue, which is lo-
cated at a boundary surface between the base element and the
permanent magnet. This may mean that the fastening of the

permanent magnet to the base element is realized by gluing.

In view of a typical large brittleness of magnetic materials
attaching the permanent magnet to the base element may be
preferable 1n particular over other fastening mechanisms such
as using screws and/or bolts. By using an appropriate glue
material the risk for damaging the permanent magnet when at-
taching the same to the base element may be kept very small.
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According to a further embodiment of the invention the mount-
ing structure 1s integrally formed with the base element.

This may provide the advantage that for manufacturing the de-
scribed magnetic component part it 1s not necessary to attach

or to fix the mounting structure to the base element.

According to a further embodiment of the i1nvention the mount-
ing structure comprises a contour, which is adapted to engage
with a complementary contour of the support structure. This

may provide the advantage that the mounting structure and the
support structure can be mechanically connected to each other
in a reliable manner without using any specific tools such as

a screwdriver Or a spanner.

Specifically, when manufacturing the rotor assembly the mag-
netic component parts may be 1inserted 1nto a groove or put
onto a protrusion of a central shaft of the rotor assembly in
a slidable manner, wherein the groove or the protrusion ex-
tend in the longitudinal axial direction of the central
shatt.

According to a further embodiment of the invention the con-
tour and/or the complementary contour is formed in a dove
tall manner. This may provide the advantage that the magnetic
component parts can be aligned correctly with the support
structure. Further, a dove tail shape or any similar geomet-
ric form may ensure a mechanically reliable fastening of the
magnetic component part with the support structure of the ro-

tor assembly.

According to a further embodiment of the invention the perma-
nent magnet comprises the shape of a parallelepiped and in
particular the shape of a right parallelepiped. This may mean
that the permanent magnet has a lower surface (which is ad-
joining the base element or the glue) which has the shape of
a parallelogram or a rhombus. The same may hold for an upper
surface of the permanent magnet, which upper surface i1s di-

rected away from the first side of the base element.
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In case of a right parallelepiped the side surfaces abut to
the lower and the upper surface 1in a right angle. Therefore,
a right parallelepiped may provide the advantage that the
permanent magnet can be produced easily or even saleable
permanent magnets can be used. In view of a typically
brittleness of magnetic materials this is an advantage which

should not be underestimated.

When arranging the described magnetic component parts in two
rows, wherein the magnetic component parts are positioned in

an alternating (180 deg) manner as described above, one could

realize an even further smoothing out of the cogging torque.
Further, by appropriately spacing the two rows apart, wherein
the permanent magnets of one row have their north pole on the
upper side and the permanent magnets of the other row have
their south pole on the upper side, a duct can be formed in
between the two rows. This duct may provide a channel for a
flow of air such that a beneficial cooling effect may be

achieved.

In this respect 1t is mentioned that for realizing a continu-
ous side surface of a plurality of permanent magnets, which
are each formed 1in the shape of a (right) parallelepiped,
there may be required two types of magnetic component parts,
which have to be arranged in the respective row in an
alternating manner. Thereby, one type of magnetic component
part comprises a permanent magnet, which in a top view is
inclined to the right (seen from a first row end to a second
row end) and the other type of magnetic component part
comprises a permanent magnet, which in a top view is inclined

to the left (seen from the first row end to the second row).

According to a further aspect of the invention there is pro-
vided a rotor assembly for an electromechanical transducer.
The provided rotor assembly comprises (a) a rotor shaft hav-
1ng a longitudinal axis, (b) a first row of magnetic compo-

nent parts as described above, wherein the first row is
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aligned with the longitudinal axis and wherein the magnetic
component parts of the first row are arranged in an alternat-
1ng orientation such that neighboring permanent magnets of
the first row are skewed which respect to each other, and (c¢)
a second row of magnetic component parts as described above,
wherein the second row i1s aligned with the longitudinal axis
and wherein the magnetic component parts of the second row
are arranged 1n an alternating orientation such that
nelghboring permanent magnets of the second row are skewed

which respect to each other.

The described rotor assembly 1s based on the idea that by us-
1ng exclusively the magnetic component parts as described
above a skewing of neighboring permanent magnets in the lon-
gitudinal direction of the rotor shaft respectively of the
rotor can be realized effectively. Thereby, during assembling
the rotor (assembly) the skewlng may be obtained by rotating
each magnetic component part by 180 deg compared to the

nelighbouring magnetic component parts within the same row.

For realizing the described permanent magnet skewing it is of
course necessary that each row comprises at least two mag-
netic component parts. With respect to the maximum number of
magnetic component parts, which are comprised in one row,
there 1s no principal limitation. The concrete number of mag-
netic component parts, which are used for one row, may depend
on specific requirements and can be adapted easily to the

specific implementation.

According to an embodiment of the invention the first row and
the second row are spaced apart from each other in such a
manner, that in between the first row and the second row a
channel 1s formed. The channel may be a duct for air or for
any other fluid, which 1s capable of streaming through the

whole magnet assembly. The air and/or the other fluid may be

used for cooling the rotor assembly.
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It is mentioned that a smooth geometry for the described
channel may be realized when the permanent magnets each com-

prise the shape of a parallelepiped as described above.

According to a further aspect of the invention there i1s pro-
vided an electromechanical transducer comprising (a) a stator

assembly and (b) a rotor assembly as described above.

The provided electromechanical transducer is based on the
idea that with the above described rotor assembly comprising

skewed permanent magnets an output ripple caused by cogging
torque can be significantly reduced.

According to an embodiment of the invention the electrome-

chanical transducer 1s a generator.

According to a further aspect of the invention there 1s pro-
vided a wind turbine for generating electrical power. The

provided wind turbine comprises (a) a tower, (b) a rotor,

which is arranged at a top portion of the tower and which
comprises at least one blade, and (¢) an electromechanical
transducer as described above, wherein the electromechanical

transducer is mechanically coupled with the rotor.

According to a further aspect of the invention there is pro-
vided a method for manufacturing a rotor assembly of an elec-

tromechanical transducer. The provided method comprises

mounting at least four magnetic component part as described
above to a mounting structure of the rotor assembly. Thereby,
at least two magnetic component parts are assigned to a first
row being aligned with a longitudinal axis of the rotor as-
sembly, whereby the magnetic component parts of the first row
are arranged in an alternating orientation such that
neighboring permanent magnets of the first row are skewed
which respect to each other. Further, at least two magnetic
component parts are assigned to a second row being aligned
with a longitudinal axis of the rotor assembly, whereby the

magnetic component parts of the second row are arranged 1n an
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alternating orientation such that neighboring permanent mag-
nets of the second row are skewed which respect to each

other.

Also the described rotor assembly manufacturing method is
based on the 1dea that by using exclusively the magnetic com-
ponent parts as described above a skewing of neighboring per-
manent magnets i1n the longitudinal direction of the rotor
shaft respectively of the rotor can be realized effectively.
Thereby, during assembling the rotor assembly the skewing may
be obtalined by rotating each magnetic component part by 180
deg compared to the neighbouring magnetic component parts

within the same row.

It has to be noted that embodiments of the invention have
been described with reference to different subject matters.
In particular, some embodiments have been described with ref-
erence to apparatus type claims whereas other embodiments
have been described with reference to method type claims.

However, a person skilled i1n the art will gather from the

above and the following description that, unless other noti-
fied, 1n addition to any combination of features belonging to
one type of subject matter also any combination between fea-
tures relating to different subject matters, in particular
between features of the apparatus type claims and features of

the method type claims 1s considered as to be disclosed with

this document.

The aspects defined above and further aspects of the present
invention are apparent from the examples of embodiment to be
described hereinafter and are explained with reference to the
examples of embodiment. The invention will be described in
more detall hereinafter with reference to examples of embodi-

ment but to which the invention is not limited.

Brief Description of the Drawings
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Figure 1 shows a wind turbine according to an embodiment of

the present invention.

Figure 2a shows 1n a top view two rows of magnetic component
parts, wherein each magnetic component part comprises a per-
manent magnet being positioned off center on a base element
and whereln each base element 1s mounted to a support struc-

ture of a rotor assembly as shown 1n Figure 1.

Figure 2b shows 1n a cross sectional view two magnetlic compo-
nent parts as shown in Figure 2a, which are engaged with a

dove tail arrangement with the support structure of the rotor

assembly shown in Figure 1.

Figure 2c shows 1n a perspective view the magnetic component

parts arrangement as shown in Figure 2a.

Figure 3a shows 1n a top view two rows of magnetic component
parts, wherein each magnetic component part comprises a
mounting structure being positioned off center beneath a base

element.

Figure 3b shows in a cross sectional view two magnetic compo-

nent parts as shown 1n Figure 3a.

Figure 3¢ shows 1n a perspective view the magnetic component

parts arrangement as shown 1n Figure 3a.

Figures 4a and 4b show an arrangement of two rows of magnetic
component parts, which comprise permanent magnets having the

shape of a parallelepiped, wherein a channel is formed in

between the two rows.

Detalled Description

The 1llustration i1n the drawing i1s schematically. It 1s noted
that in different figures, similar or i1dentical elements are

provided with the same reference signs.
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Figure 1 shows a wind turbine 100 according to an embodiment
of the invention. The wind turbine 100 comprises a tower 120,

which is mounted on a non-depicted fundament. On top of the

tower 120 there 1s arranged a nacelle 122. In between the
tower 120 and the nacelle 122 there 1s provided a yvaw angle
adjustment device 121, which is capable of rotating the na-
celle 122 around a non depicted vertical axis, which 1is
aligned with the longitudinal extension of the tower 120. By
controlling the yaw angle adjustment device 121 1n an appro-
priate manner 1t can be made sure, that during a normal op-
eration of the wind turbine 100 the nacelle 122 1s always
properly aligned with the current wind direction. However,
the yaw angle adjustment device 121 can also be used to ad-
just the yaw angle to a position, wherein the nacelle 122 1s
intentionally not perfectly aligned with the current wind di-

rection.

The wind turbine 100 further comprises a rotor 110 having
three blades 114. In the perspective of Figure 1 only two
blades 114 are visible. The rotor 110 1s rotatable around a
rotational axis 1l1l0a. The blades 114, which are mounted at a
hub 112, extend radially with respect to the rotational axis
110a.

In between the hub 112 and a blade 114 there 1s respectively
provided a blade adjustment device 116 in order to adjust the
blade pitch angle of each blade 114 by rotating the respec-
tive blade 114 around a non depicted axis being aligned sub-
stantially parallel with the longitudinal extension of the
blade 114. By controlling the blade adjustment device 116 the
blade pitch angle of the respective blade 114 can be adjusted
in such a manner that at least when the wind 1s not so strong
a maximum wind power can be retrieved from the available wind
power. However, the blade pitch angle can also be i1ntention-
ally adjusted to a position, in which only a reduced wind

power can be captured.
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As can be seen from Figure 1, within the nacelle 122 there 1s
provided a gear box 124. The gear box 124 1s used to convert
the number of revolutions of the rotor 110 into a higher num-
ber of revolutions of a shaft 125, which 1s coupled 1n a
known manner to an electromechanical transducer 140. The

electromechanical transducer 1s a generator 140.

Further, a brake 126 i1s provided 1in order to stop the opera-
tion of the wind turbine 100 or to reduce the rotational
speed of the rotor 110 for instance (a) 1n case of an emer-
gency, (b) in case of too strong wind conditions, which might
harm the wind turbine 100, and/or (c) 1n case of an i1nten-
tional saving of the consumed fatigue life time and/or the
fatigue life time consumption rate of at least one structural

component of the wind turbine 100.

The wind turbine 100 further comprises a control system 153
for operating the wind turbine 100 in a highly efficlient man-
ner. Apart from controlling for instance the yaw angle ad-
justment device 121 the depicted control system 153 1s also
used for adjusting the blade pitch angle of the rotor blades

114 in an optimized manner.

In accordance with basic principles of electrical engineering
the generator 140 comprises a stator assembly 145 and a rotor
assembly 150. The stator assembly 145 comprises a plurality
of coils for generating electrical current 1n response to a
time alternating magnetic flux. The rotor assembly comprises
a plurality of permanent magnets, which are arranged 1n rows
being aligned with a longitudinal axis of the rotor assembly
150. As will be described below 1n detail, the permanent mag-
nets being assigned to one row are skewed wilth respect to

each other in order to minimize a coggiling torque when the

generator 140 1is 1n operation.
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Figure 2a shows 1n a top view two rows 271 and 272 of mag-

netic component parts 260, wherein each magnetic component

part 260 comprises a permanent magnet 264 being positioned

off center on a base element 262. Each base element 262 1s

mounted to a support structure 280 of a rotor assembly as

shown in Figure 1.

Figure 2b shows 1n a cross sectional view two magnetic compo-
nent parts 260 as shown 1in Figuré 2a. The cross section 1s
taken along the line A-A shown in Figure 1. As can be seen
from Figure 2b, each magnetic component part 260 comprises a
base plate 262, a permanent magnet 264 being attached to the
base plate 262 at a first surface and a mounting structure
266. The mounting structure 266 1s fixed to the base plate

262 at a second surface being opposite to the first surface.

According to the embodiment described here, the mounting
structure 266 1s 1ntegrally formed with the base plate 262.
Specifically, the mounting structure comprises a contour 266,
which 1s adapted to engage with a complementary contour 282
of the support structure 280. As can be seen from Figure 2Db,
the contour 266 and the complementary contour form dove tail

arrangements.

Figure 2c¢ shows 1in a perspective view the magnetic component

parts arrangement as shown 1n Figure 2a.

As can be seen from Figure 2a, 2b and 2c¢, each permanent mag-
net 264 1s posltioned to the left or to the right on the base
plate 262. Specifically, each permanent magnet 264 is posi-

tioned off center with respect to a central axis 266a of the

respective mounting structure 266. The off center positioning
of the permanent magnets 264 and a rotation of each magnetic
component part 260 by 180 degree with respect to its
neighboring magnetic component part 260 of the same row re-
sults 1n a desired skewing of the permanent magnets 264. This

means that the position of the permanent magnets 264 change
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in an alternating manner in the axial direction of the rotor

assembly.

It 1s mentioned that the permanent magnets 264 being assigned
to the first row 271 may be oriented in opposite direction as
compared to the permanent magnets 264 being assigned to the
second row 272. Specifically, the permanent magnets 264 being
assigned to the first row 271 may have their north (south)
pole on the upper side, whereas the permanent magnets 264 be-
ing assigned to the second row 272 may have their south

(pole) on the upper side.

Figure 3a shows 1n a top view a permanent magnet arrangement
according to another embodiment of the invention. The ar-
rangement comprises again two rows 271 and 272 of magnetic
component parts 260. Figure 3b shows two magnetic component
parts 260 of the arrangement i1n a cross sectional view along
the line A-A depicted in Figure 3a. Figure 3¢ shows the ar-

rangement 1in a perspective view.

The component parts 260 shown 1n Figures 3a, 3c¢ and 1in par-
ticular in Figure 3b differ from the component parts 260
shown in Figure 2a, 2c¢ and in particular in Figure 2b in
that, that the mounting structure 266 is positioned off cen-
ter with respect to the permanent magnet 264. According to
the embodiment described here the mounting structure 266 1s
also positioned off center with respect to the base plate
262. Further, the base plate 262 and the permanent magnet 264
are aligned with each other with respect to an axis being
orientated parallel with the central axis 266 of the mounting

structure 266.

As can be seen from Figures 3a and 3b, the mounting structure
is a dove tail 266, which 1s positioned (off center) on the
backside of the base plate 262 1n such a way that a magnet
skewing 1s obtailned by rotating each magnetic component part

260 by 180 degrees compared to the neighbouring elements in
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the same row 271 or 272. As a result the position of the per-
manent magnets 264 changes in an alternating manner 1n the

axilal direction of the rotor.

Figures 4a and 4b show in accordance with a further embodi-
ment of the invention an arrangement of two rows 271 and 272
of magnetic component parts 260. Each magnetic component part
260 comprises a permanent magnet 264 having the shape of a
parallelepiped. Again, the permanent magnet 264 1s attached
to a base plate 262 at an upper surface. A mounting structure

266 is fixed to the base plate 262 at a lower surface.

As can be seen in particular from Figure 4a, 1n accordance
with the embodiment shown i1in Figures 2a, 2b and 2c¢, the
mounting structure 266 1s a dove taill. The base plate 262 and
the dove tail 266 are positioned symmetrically with respect

to each other.

By contrast to the embodiments described above with reference
to the Figures 2a-c¢ and 3a-c¢, the parallelepiped shaped per-
manent magnet 264 is positioned on the base plate 262 1in such
a manner, that a first portion of the parallelepiped shaped
permanent magnet 264 1is positioned relatively to the lett
side of the base plate 262 and a second portion of the
parallelepiped shaped permanent magnet 264 1s positioned
relatively to the left side of the base plate 262. Thereby,

the first portion corresponds (a) to the lower portion of the
two parallelepiped shaped permanent magnets 264, which 1in
Figure 4b are shown as the lower permanent magnets 264 or (b)
to the upper portion of the two parallelepiped shaped perma-
nent magnets 264, which i1n Figure 4b are shown as the upper
permanent magnets 264. Accordingly, the second portion corre-
sponds (a) to the upper portion of the two parallelepiped
shaped permanent magnets 264, which 1n Figure 4b are shown as
the lower permanent magnets 264 or (b) to the lower portion
of the two parallelepiped shaped permanent magnets 264, which

in Figure 4b are shown as the upper permanent magnets 264.
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This embodiment may provide the advantage that cogging torque

may even be further smoothed out.

Further, between the two rows 271 and 272 there 1s formed a
channel or a duct 475, which has comparatively smooth side
walls and which therefore allows an air stream 476 to flow
without a large flow resistance in between the magnetic com-
ponent parts being assigned to different rows 271, 272. As a
consequence, a better cooling effect may be provided for a
rotor assembly, which is equipped with the described arrange-
ment of parallelepiped shaped permanent magnets 264.

In this respect it is mentioned that for realizing a continu-
ous side surface of a plurality of permanent magnets 264,
which are each formed in the shape of a parallelepiped, there
may be required two types of magnetic component parts 260,
which have to be arranged in the respective row 271, 272 in
an alternating manner. Thereby, one type of magnetic
component part 260 comprises a permanent magnet 264, which 1n
a top view is inclined to the right (seen along the rotor
axis as illustrated by the arrow) and the other type of
magnetic component part comprises a permanent magnet, which
in a top view is inclined to the left (seen along the rotor

axis as illustrated by the arrow).

It should be noted that the term “comprising” does not ex-
clude other elements or steps and “a” or “an” does not ex-
clude a plurality. Also elements described i1n assoclation
with different embodiments may be combined. It should also be
noted that reference signs in the c¢laims should not be con-

strued as limiting the scope of the claims.



10

15

20

25

30

35

CA 02728896 2011-01-18

200919511
19

CLAIMS

1. Magnetic component part for a rotor assembly (150) of an

electromechanical transducer (140), the magnetic component

part (260) comprising

 a base element (262) having a first side and an opposing
second side,

e a2 permanent magnet (264), which 1s attached to the base
element (262) at the first side, and

¢ a mounting structure (266),
which is fixed to the base element (262) at the second side
and
which is adapted to be mechanically connected to a support
structure (280) of the rotor assembly (150),

wherein

the permanent magnet (264) 1is located in an offset position

with respect to a central axis (266a) of the mounting struc-

.

ture (266), which central axis (266a) extends from the mount-
ing structure (266) through the second side to the first

side.

2. The magnetic component part as set forth in the preceding
claim, wherein

the base element is a base plate (262), the first side 1is a
first surface of the base plate (262) and the second side 1s

a second surface of the base plate (262).

3. The magnetic component part as set forth in any one of the
preceding claims, further comprising
e a glue, which 1s located at a boundary surface between the

base element (262) and the permanent magnet (264).

4. The magnetic component part as set forth in any one of the
preceding claims, wherein

the mounting structure (266) 1is 1ntegrally formed with the
base element (262).
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5. The magnetic component part as set forth in any one of the
preceding claims, whereiln
the mounting structure comprises a contour (266), which 1s

adapted to engage with a complementary contour (282) of the
support structure (280).

6. The magnetic component part as set forth in the preceding
claim, whereiln
the contour (266) and/or the complementary contour (282) 1s

formed 1n a dove tail manner.

7. The magnetic component part as set forth in any one of the
preceding claims, whereiln
e the permanent magnet (264) comprises the shape of a

parallelepiped and in particular a right parallelepiped.

8. A rotor assembly for an electromechanical transducer

(140), the rotor assembly (150) comprising

e a rotor shaft having a longitudinal axis,

e a first row (271) of magnetic component parts (260) as set
forth in any one of the claims 1 to 7,
wherein the first row (271) is aligned with the longitudi-
nal axis and wherein the magnetic component parts (260) of
the first row (271) are arranged in an alternating orienta-
tion such that neighboring permanent magnets (264) of the
first row (271) are skewed which respect to each other, and

e a second row (272) of magnetic component parts (260) as set
forth in any one of the claims 1 to 7,
wherein the second row (272) is aligned with the longitudi-
nal axis and wherein the magnetic component parts (260) of
the second row (272) are arranged in an alternating orien-
tation such that neighboring permanent magnets (264) of the

second row (272) are skewed which respect to each other.

9. The rotor assembly as set forth in the preceding claim,

wherein
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the first row (271) and the second row (272) are spaced apart
from each other in such a manner, that in between the first

row (271) and the second row (272) a channel (475) 1s formed.

10. An electromechanical transducer comprising
e a stator assembly (145) and
e a rotor assembly (150) as set forth i1in any one of the pre-

ceding claims 8 to 9.

11. The electromechanical transducer as set forth in the pre-
ceding claim, wherein

the electromechanical transducer 1s a generator (140).

12. A wind turbine for generating electrical power, the wind

turbine (100) comprising

e a tower (120),

e a rotor (110), which is arranged at a top portion of the
tower (120) and which comprises at least one blade (114),
and

e an electromechanical transducer (140) as set forth in the
preceding claim, wherein the electromechanical transducer

(140) is mechanically coupled with the rotor (110).

13. A method for manufacturing a rotor assembly (150) of an

electromechanical transducer (140), the method comprising

e mounting at least four magnetic component part (260) as set
forth in any one of the preceding claims to a mounting
structure (280) of the rotor assembly (150),
wherein at least two magnetic component parts (260) are as-
signed to a first row (271) being aligned with a longitudi-
nal axis of the rotor assembly (150), whereby the magnetic
component parts (260) of the first row (271) are arranged
in an alternating orientation such that neighboring perma-
nent magnets (264) of the first row are skewed which re-
spect to each other and
wherein at least two magnetic component parts (260) are as-
signed to a second row (272) being aligned with a longitu-

dinal axis of the rotor assembly (150), whereby the mag-
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netic component parts (260) of the second row (272) are ar-
ranged 1n an alternating orientation such that neighboring
permanent magnets (260) of the second row (272) are skewed

which respect to each other.
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