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Description

Title of Invention: STATOR FOR AN ELECTRIC MOTOR

[0001]

[0002]

[0003]

[0004]

[0005]

[0006]

Technical Field

Various embodiments relate generally to a stator for an electric motor.
Background Art

Electric motors have become essential parts in a large variety of driving systems, in
particular in mobile environments such as in vehicles. A key parameter that is subject
to permanent optimization is the volume of driving systems of this kind. The provision
of electric motors with small volumes require a space-saving arrangement of the coils
of the electric motor that are configured to generate a time-varying magnetic field
required for rotating a rotor which in turn requires a reliable electric insulation at least
between the coils.

The coils of an electric motor are wound around stator core segments constituting a
stator core. The coils are usually not directly wound around respective stator core
segments, but physically separated and electrically isolated from the stator core
segments by means of electrically insulating members interposed between the coils and
the corresponding stator core segments to avoid short circuits between the coils and the
stator core segments.

In order to ensure a reliable electrical insulation in this respect, the electrically in-
sulating members have to be configured to be positionable on the stator core segments
in a defined manner and to maintain their positions even when forces are exerted
thereon.

In view of the above, an object of the present invention is the provision of a stator
core for an electric motor configured to ensure a reliable electrical insulation between
the coils and the stator core segments thereof.

Summary of Invention

According to various embodiments a stator for an electric motor is provided. The
stator may have a substantially annular shape centered around a central axis and may
include a plurality of core segments consecutively arranged in the circumferential
direction of the stator. Each core segment may include a coil winding portion around
which respective coils are to be wound. At least one core segment may be equipped
with an electrically insulating member surrounding the coil winding portion thereof
and configured to electrically insulate the at least one core segment from a coil wound
around the at least one core segment. The electrically insulating member may include:
a first insulating member portion including at an end portion thereof a first engagement

structure with a wedge-shaped peripheral portion that includes a recess at an end
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[0007]

[0008]

[0009]

[0010]

[0011]

thereof, and a second insulating member portion including at an end portion thereof a
second engagement structure including a wedge-shaped peripheral portion and a
protrusion. The first and second engagement structures may be in mutual engagement
or can be brought into mutual engagement. In an engaged state of the first and second
engagement structures, the wedge-shaped peripheral portions may be in mutual
physical contact, and the recess of the first engagement structure may be engaged with
the protrusion of the second engagement structure.

Brief Description of Drawings

In the drawings, like reference characters generally refer to the same parts throughout
the different views. The drawings are not necessarily to scale, emphasis instead
generally being placed upon illustrating the principles of the invention. In the
following description, various embodiments of the invention are described with
reference to the following drawings, in which:

[fig. 1]JFIG. 1 shows a schematic plan view of a stator for an electric motor;

[fig.2]FIG. 2 shows a perspective view of a stator core segment equipped with an elec-
trically insulating member;

[fig.3]FIG. 3 shows a perspective view of a stator core segment and of an electrically
insulating member separated from the stator core segment; and

[fig.4]FIG. 4 shows a perspective view of an electrically insulating member.
Examples

The following detailed description refers to the accompanying drawings that show,
by way of illustration, specific details and embodiments in which the invention may be
practiced.

The word "exemplary" is used herein to mean "serving as an example, instance, or il-
lustration”. Any embodiment or design described herein as "exemplary"” is not nec-
essarily to be construed as preferred or advantageous over other embodiments or
designs.

FIG. 1 shows a schematic plan view of an exemplary stator 100 for an electric motor.
The stator 100 may include a stator core 102 having a substantially annular shape
centered around a central axis A and including a plurality of core segments 104 con-
secutively arranged in the circumferential direction C of the stator 100. Each core
segment 104 includes a coil winding portion 104a around which a respective coil (not
shown in the figures) is to be wound. The coil winding portions 104a are configured as
elongated members extending in the radial direction R of the stator 100.

As shown in FIG. 1, the core segments 104 may further include a respective core
segment flange portion 104b connected to a radially outer end of a respective coil

winding portion 104a. The core segment flange portions 104b may serve as means for
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[0012]

[0013]

[0014]

[0015]

[0016]

accurately defining the radially outermost position of the coils. In addition, the core
segment flange portions 104b may serve as connecting portions for fixedly connecting
two immediately consecutive core segments 104 to each other, e.g., by welding,
soldering, or any other suitable fixing means. In the exemplary stator 100 shown in
FIG. 1, two immediately consecutive core segments 104 are in mutual physical contact
via respective circumferential end surfaces 104c, 104d.

The circumferential end surfaces 104c, 104d may further include form-fit structures
106¢, 106d configured to be engaged with complementary form-fit structures of im-
mediately adjacent core segments 104. In the exemplary stator 100 shown in FIG. 1
one of the form-fit structures is configured as a recess 106¢, and the respective other
one of the form-fit structures is configured as a protrusion 106d complementary to the
recess 106c. In this way, the stator 100 may be formed of a plurality of identical core
segments 104, since a recess 106c of a core segment 104 can be engaged with a
protrusion 106d of an identical immediately adjacent core segment 104.

The exemplary stator 100 shown in FIG. 1 may be fixedly mounted inside of a
housing of an electric motor (not shown in the figures) and may be configured to
generate a time-varying magnetic field. The electric motor may further include a
magnetized rotor rotatably mounted inside of the housing and configured to be rotated
by means of a magnetic interaction with the time-varying magnetic field generated by
the stator 100. The rotor may be rotatably mounted inside of an inner opening 108 of
the stator 100 with a rotational axis thereof parallel to the central axis A of the stator
100.

The electric motor may be mounted in an electric pump configured to convey a liquid
such as a service liquid in a vehicle, e.g., lubricating oil or a coolant.

As shown in FIG. 1, at least one of, a plurality of, or even all core segments 104 may
be provided with a groove 110 at a radially outer end thereof extending continuously in
the axial direction A of the stator 100. The groove 110 may serve as a positioning
means for positioning the stator 100 in the interior of a housing of an electric motor.

At least one core segment 104, a plurality of core segments 104, or even all core
segments 104 may be equipped with an electrically insulating member 112 sur-
rounding a coil winding portion 104a and configured to electrically insulate a core
segment 104 from a coil wound around the coil winding portion 104a. In FIG. 1, the
coil winding portions 104a of all core segments 104 are equipped with a respective
electrically insulating member 112 obscuring the coil winding portions 104a of the
core segments 104. Therefore, the line indicating the exemplary coil winding portion
104a is drawn as a dashed line. An exemplary core segment 104 is entirely visible in
FIG. 3. The electrically insulating members 112 may be identical. Therefore, reference

will be made to only one of the electrically insulating members 112 in the subsequent
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description.
[0017]  Anelectrically insulating member 112 may include: a first insulating member portion

[0018]

[0019]

[0020]

114 including at an end portion 116 thereof a first engagement structure 118 with a
wedge-shaped peripheral portion 120 that includes a recess 122 at an end thereof, and a
second insulating member portion 124 including at an end portion 126 thereof a second
engagement structure 128 including a wedge-shaped peripheral portion 130 and a
protrusion 132. The electrically insulating member 112 may include or may be formed
of an electrically insulating material having an electrical conductivity of less than 10-8
S/m.

The first engagement structure 118 and the second engagement structure 128 are in
mutual engagement or can be brought into mutual engagement. In an engaged state of
the first and second engagement structures 118, 128, the wedge-shaped peripheral
portions 120, 130 are in mutual physical contact, meaning that they may be positioned
in an overlapping relationship. Due to the wedge-shaped configuration, an increase of
the thickness of the insulating member 112 in the overlapping region of the first and
second engagement structures 118, 128 can be reduced as compared to an insulating
member without wedge-shaped peripheral portions. In an exemplary embodiment, the
wedge-shaped peripheral portions 120, 130 may be configured with complementary
shapes. By means of a configuration of this kind, no increase at all of the thickness of
the insulating member 112 in the overlap region may be achieved.

As shown in FIG. 2, in an engaged state of the first and second engagement
structures 118, 128, the recess 122 of the first engagement structure 118 is engaged
with the protrusion 132 of the second engagement structure 128. In this way, the
wedge-shaped peripheral portions 120, 130 can be maintained in a defined positional
relationship relative to each other even during the winding of a winding wire around
the insulating member 112, i.e. even when exerting forces onto the first and second in-
sulating member portions 114, 124. Consequently, a reliable electrical insulation may
be provided by means of a such configured insulating member 112.

As indicated in FIG. 2, in an engaged state, the wedge-shaped peripheral portion 130
of the second engagement structure 128 may be interposed between the coil winding
portion 104a of the core segment 104 and the wedge-shaped peripheral portion 120 of
the first engagement structure 118. By means of a such configuration, the first and
second insulating member portions 114, 124 can be held in a well-defined positional
relationship relative to each other, in particular in case the recess 122 and the
protrusion 132 are positioned in an edge portion of the first and second insulating
member portions 114, 124, respectively. In this case, the protrusion 132 can inhibit a
displacement between the first and second engagement structures 118, 128 in case of

forces acting on the first engagement structure 118 in a direction towards said edge
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portion.
[0021]  As shown in FIGS. 2 to 4, the recess 122 of the first engagement structure 118 may

[0022]

[0023]

[0024]

[0025]

[0026]

[0027]

be provided in a corner portion of the wedge-shaped peripheral portion 120 of the first
engagement structure 118. This configuration offers the possibilty of providing said
corner portion and, hence, the recess 122 in a portion of the insulating member 112
that remains visible from the outside even when a coil is wound around the insulating
member 112. Consequently, the positional relationship between the first and second
engagement structures 118, 128 can be inspected after having wound a coil around the
insulating member 112 to check the electrical insulation between the core segment 104
and the coil.

It is conceivable that the first and second insulating member portions 114, 124 are in-
tergally formed and separated from each other only in the region of the first and second
engagement structures 118, 128 shown in FIG. 2. A such configured insulating
member 112 may be made of an elastically deformable material allowing an elastical
deformation of the insulating member 112 for mounting it onto a core segment 104.

In an alternative exemplary embodiment, the first and second insulating member
portions 114, 124 may be formed separately from each other. Such a configuration
allows a simple mounting of the insulating member 112 onto a core segment 104
without a substantial elastic deformation of the insulating member 112. A such
configured insulating member 112 is shown in FIGS. 3 and 4.

As shown in these figures, the first insulating member portion 114 may have a sub-
stantially U-shaped form. The first insulating member portion 114 may include first
and second legs 114a, 114b connected to each other at one end by the intermediary of a
cross member 114c.

The above-discussed end portion 116 of the first insulating member portion 114 may
be provided at an end of the first leg 114a opposite to the end thereof connected to the
cross member 114c. This means that the first leg 114a includes at its end opposite to its
end connected to the cross member 114c the above-discussed first engagement
structure 118.

The second leg 114b may include at an end 116’ thereof opposite to its end
connected to the cross member 114c¢ a second engagement structure 128, i.e. a second
engagement structure 128 discussed above including a wedge-shaped peripheral
portion 130 and a protrusion 132.

As shown in FIGS. 2 to 4, the first leg 114a and/or the second leg 114b and/or the
cross member 114c of the first insulating member portion 114 may have a substantially
U-shaped cross-sectional form respectively including a central portion 114a-1, 114b-1,
and 114c-1 and respective flange portions 114a-2, 114b-2, and 114c-2 at both ends of

the respective central portions 114a-1, 114b-1, and 114c-1. In this configuration, a coil
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[0028]

[0029]

[0030]

[0031]

[0032]

may be wound around the central portions 114a-1, 114b-1, and 114c-1 and the flange
portions 114a-2, 114b-2, and 114¢-2 may serve as positioning means for accurately po-
sitioning the coil with respect to the first insulating member portion 114.

The recess 122 of the first engagement structure 118 of the first leg 114a of the first
insulating member portion 114 may be formed in a flange portion 114a-2 of the first
leg 114a and/or the protrusion 132 of the second engagement structure 128 of the
second leg 114b of the first insulating member portion 114 may be formed in a flange
portion 114b-2 of the second leg 114b of the first insulating member portion 114. In a
such configured first insulating member portion 114, the recess 122 and/or the
protrusion 132 may not be obscured by a coil wound around the first insulating
member portion 114. Consequently, the position of the recess 122 relative to a
protrusion engaged therewith and/or the position of the protrusion 132 relative to a
recess engaged therewith is/are visible from the outside so that the relative positions of
a recess relative to a corresponding protrusion can be inspected even after a coil has
been wound around the insulating member 112. Consequently, it is possible to check
whether a coil is reliably electrically insulated from a core segment 104 or not.

The respective central portions 114a-1, 114b-1, and 114c-1 of the first leg 114a, the
second leg 114b, and the cross member 114c¢ of the first insulating member portion 114
may include a plurality of longitudinal grooves 117 on a surface thereof opposite to the
coil winding portion 104a of the core segment 104. The longitudinal grooves 117 may
serve as guiding means for winding wires of a coil to be wound around the insulating
member 112. In the exemplary embodiment shown in the figures, the cross member
114c of the first insulating member portion 114 does not have longitudinal grooves.
However, it is self-evident that the cross member 114c may also be provided with lon-
gitudinal grooves.

As shown in FIGS. 2 to 4, the second insulating member portion 124 may also have a
substantially U-shaped form including first and second legs 124a, 124b connected to
each other at one end by the intermediary of a cross member 124c.

The above-discussed end portion 126 of the second insulating member portion 124
may be provided at an end of the second leg 124b of the second insulating member
portion 124 opposite to the end thereof connected to the cross member 124c. This
means that the second leg 124b of the second insulating member portion 124 may
include at its end opposite to its end connected to the cross member 124¢ the above-
discussed second engagement structure 128.

The first leg 124a of the second insulating member portion 124 may include at an
end 126’ thereof opposite to its end connected to the cross member 124c a first en-
gagement structure 118, i.e. an engagement structure including a wedge-shaped pe-

ripheral portion 120 and a recess 122.
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[0033]

[0034]

[0035]

[0036]

As shown in FIGS. 2 to 4, the first leg 124a and/or the second leg 124b and/or the
cross member 124c¢ of the second insulating member portion 124 may have a sub-
stantially U-shaped cross-sectional form respectively including a central portion
124a-1, 124b-1, and 124c-1 and respective flange portions 124a-2, 124b-2, and 124c-2
at both ends of the respective central portion 124a-1, 124b-1, and 124c-1. In this con-
figuration, a coil may be wound around the respective central portions 124a-1, 124b-1,
and 124c-1 and the flange portions 124a-2, 124b-2, and 124c-2 may serve as po-
sitioning means for accurately positioning the coil with respect to the second insulating
member portion 124.

The recess 122 of the first engagement structure 118 of the first leg 124a of the
second insulating member portion 124 may be formed in a flange portion 124a-2 of the
first leg 124a and/or the protrusion 132 of the second engagement structure 128 of the
second leg 124b of the second insulating member portion 124 may be formed in a
flange portion 124b-2 of the second leg 124b of the second insulating member portion
124. In a such configured second insulating member portion 124, the recess 122 and/or
the protrusion 132 are not obscured by a coil wound around the second insulating
member portion 124. Consequently, the position of the recess 122 relative to a
protrusion engaged therewith and/or the position of the protrusion 132 relative to a
recess engaged therewith is/are visible from the outside so that the relative positions of
a recess relative to a corresponding protrusion can be inspected even after a coil has
been wound around the insulating member 112. Consequently, it is possible to check
whether a coil is reliably electrically insulated from a core segment 104 or not.

The central portions 124a-1, 124b-1, 124c-1 of the first leg 124a, the second leg
124b, and the cross member 124c, respectively, may include a plurality of longitudinal
grooves 127 on a surface thereof opposite to the coil winding portion 104a of the core
segment 104. As mentioned previously with respect to the first insulating member
portion 114, the longitudinal grooves 127 may serve as guiding means for the winding
wires of a coil to be wound around the insulating member 112. In the exemplary em-
bodiment shown in the figures, the cross member 124c of the second insulating
member portion 124 does not have longitudinal grooves. It is, however, self-evident
that the cross member 124c¢ may also be provided with longitudinal grooves.

The first and second insulating member portions 114, 124 of the exemplary em-
bodiment described with reference to FIGS. 2 to 4 may be identical. In a mounted
state, the first engagement structure 118 of the first leg 114a of the first insulating
member portion 114 may be engaged with the second engagement structure 128 of the
second leg 124b of the second insulating member portion 124, and the second en-
gagement structure 128 of the second leg 114b of the first insulating member portion

114 may be engaged with the first engagement structure 118 of the first leg 124a of the
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[0037]

[0038]

[0039]

[0040]

[0041]

[0042]

[0043]

[0044]

[0045]

[0046]

second insulating member portion 124. By the provision of identical first and second
insulating member portions 114 and 124, the insulating member 112 may be manu-
factured in a simple way.

The present invention is, however, not limited to identically formed first and second
insulating member portions.

In an alternative embodiment not shown in the figures, the insulating member may
also include two insulating member portions formed separately from each other.
Similar to the above-described embodiment, each of the first and second insulating
member portions may have a substantially U-shaped form respectively including first
and second legs connected at respective ends to a cross member. Different from the
above described embodiment, however, the first and second legs of the first insulating
member portion may be identical, and the first and second legs of the second insulating
member portion may be identical.

Each of the first and second legs of the first insulating member portion may have first
engagement structures at respective ends opposite to their respective ends connected to
the cross member of the first insulating member portion.

Each of the first and second legs of the second insulating member portion may have
second engagement structures at respective ends opposite to their respective ends
connected to the cross member of the second insulating member portion.

In a mounted state, the first engagement structures provided at the ends of the first
and second legs of the first insulating member portion may be respectively engaged
with the second engagement structures provided at the ends of the first and second legs
of the second insulating member portion.

The first and second insulating member portions may have all the other or equivalent
features described above with reference to the figures. Some of these features will be
briefly summarized in the following.

Some or each of the legs and the cross members of the first and second insulating
member portions may have substantially U-shaped cross-sectional forms including a
central portion and respective flange portions at both ends of the central portion.

The recess of the first engagement structure of the first leg of the first insulating
member portion may be formed in a flange portion of the first leg and/or the recess of
the first engagement structure of the second leg of the first insulating member portion
may be formed in a flange portion of the second leg.

The protrusion of the second engagement structure of the first leg of the second in-
sulating member portion may be formed in a flange portion of the first leg and/or the
protrusion of the second engagement structure of the second leg of the second in-
sulating member portion may be formed in a flange portion of the second leg.

The central portion of the first leg and/or the second leg and/or the cross member of
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[0047]
[0048]

[0049]

[0050]

[0051]

[0052]

the first and/or second insulating member portion may include a plurality of lon-
gitudinal grooves on a surface opposite to the coil winding portion of the corre-
sponding core segment.

In the following, various examples of the present invention will be described.

Example 1 is a stator for an electric motor including a stator core having a sub-
stantially annular shape centered around a central axis and including a plurality of core
segments consecutively arranged in the circumferential direction of the stator. Each
core segment may include a coil winding portion around which respective coils are to
be wound. At least one core segment may be equipped with an electrically insulating
member surrounding the coil winding portion thereof and configured to electrically
insulate the at least one core segment from a coil wound around the at least one core
segment. The electrically insulating member may include: a first insulating member
portion including at an end portion thereof a first engagement structure with a wedge-
shaped peripheral portion that includes a recess at an end thereof, and a second in-
sulating member portion including at an end portion thereof a second engagement
structure including a wedge-shaped peripheral portion and a protrusion. The first and
second engagement structures may be in mutual engagement or can be brought into
mutual engagement. In an engaged state of the first and second engagement structures,
the wedge-shaped peripheral portions may be in mutual physical contact, and the
recess of the first engagement structure may be engaged with the protrusion of the
second engagement structure.

In Example 2, the subject matter of Example 1 can optionally further include that in
an engaged state, the wedge-shaped peripheral portion of the second engagement
structure is interposed between the coil winding portion of the at least one core
segment and the wedge-shaped peripheral portion of the first engagement structure.

In Example 3, the subject matter of any one of Examples 1 or 2 can optionally further
include that the recess of the first engagement structure is provided in a corner portion
of the wedge-shaped peripheral portion of the first engagement structure.

In Example 4, the subject matter of any one of Examples 1 to 3 can optionally further
include that the first and second insulating member portions are separately formed
from each other.

In Example 5, the subject matter of Example 4 can optionally further include that the
first insulating member portion includes at another end portion thereof an additional
first engagement structure, and the second insulating member portion includes at
another end portion thereof an additional second engagement structure. The additional
first engagement structure of the first insulating member portion may be engaged or
can be brought into engagement with the additional second engagement structure of the

second insulating member portion.
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[0054]
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[0057]

[0058]

[0059]

[0060]

In Example 6, the subject matter of Example 4 can optionally further include that the
first insulating member portion includes at another end portion thereof a second en-
gagement structure, and the second insulating member portion includes at another end
portion thereof a first engagement structure. The first engagement structure of the
second insulating member portion may be engaged or can be brought into engagement
with the second engagement structure of the first insulating member portion.

In Example 7, the subject matter of any one of Examples 1 to 6 can optionally further
include that the first insulating member portion has a substantially U-shaped form
including first and second legs connected to each other at one end by a cross member.

In Example 8, the subject matter of Examples 5 and 7 can optionally further include
that each of the first and second legs of the first insulating member portion includes at
respective ends opposite to the ends connected to the cross member a first engagement
structure.

In Example 9, the subject matter of Examples 6 and 7 can optionally further include
that the first leg of the first insulating member portion includes at an end opposite to
the end connected to the cross member a first engagement structure, and the second leg
of the first insulating member portion includes at an end opposite to the end connected
to the cross member a second engagement structure.

In Example 10, the subject matter of any one of Examples 7 to 9 can optionally
further include that the first leg and/or the second leg and/or the cross member of the
first insulating member portion has/have a substantially U-shaped cross-sectional form
including a central portion and respective flange portions at both ends of the central
portion.

In Example 11, the subject matter of Examples 8 and 10 can optionally further
include that the recess of the first engagement structure of the first leg of the first in-
sulating member portion is formed in a flange portion of the first leg and/or the recess
of the first engagement structure of the second leg of the first insulating member
portion is formed in a flange portion of the second leg.

In Example 12, the subject matter of Examples 9 and 10 can optionally further
include that the recess of the first engagement structure of the first leg of the first in-
sulating member portion is formed in a flange portion of the first leg and/or the
protrusion of the second engagement structure of the second leg of the first insulating
member portion is formed in a flange portion of the second leg.

In Example 13, the subject matter of any one of Examples 10 to 12 can optionally
further include that the central portion/portions of the first leg and/or the second leg
and/or the cross member of the first insulating member portion includes/include a
plurality of longitudinal grooves on a surface thereof opposite to the coil winding

portion of the at least one core segment.
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In Example 14, the subject matter of any one of Examples 1 to 13 can optionally
further include that the second insulating member portion has a substantially U-shaped
form including first and second legs connected to each other at one end by a cross
member.

In Example 15, the subject matter of Examples 5 and 14 can optionally further
include that each of the first and second legs of the second insulating member portion
includes at respective ends opposite to the ends connected to the cross member a
second engagement structure.

In Example 16, the subject matter of Examples 6 and 14 can optionally further
include that the first leg of the second insulating member portion includes at an end
opposite to the end connected to the cross member a first engagement structure, and
the second leg of the second insulating member portion includes at an end opposite to
the end connected to the cross member a second engagement structure.

In Example 17, the subject matter of any one of Examples 14 to 16 can optionally
further include that the first leg and/or the second leg and/or the cross member of the
second insulating member portion has/have a substantially U-shaped cross-sectional
form including a central portion and respective flange portions at both ends of the
central portion.

In Example 18, the subject matter of Examples 15 and 17 can optionally further
include that the protrusion of the second engagement structure of the first leg of the
second insulating member portion is formed in a flange portion of the first leg and/or
the protrusion of the second engagement structure of the second leg of the second in-
sulating member portion is formed in a flange portion of the second leg.

In Example 19, the subject matter of Examples 16 and 17 can optionally further
include that the recess of the first engagement structure of the first leg of the second in-
sulating member portion is formed in a flange portion of the first leg and/or the
protrusion of the second engagement structure of the second leg of the second in-
sulating member portion is formed on a flange portion of the second leg.

In Example 20, the subject matter of any one of Examples 17 to 19 can optionally
further include that the central portion/portions of the first leg and/or the second leg
and/or the cross member of the second insulating member portion includes/include a
plurality of longitudinal grooves on a surface opposite to the coil winding portion of
the at least core segment.

In Example 21, the subject matter of any one of Examples 1 to 20 can optionally
further include that at least one core segment includes a core segment flange portion
connected to the coil winding portion of the at least one core segment at a radially
outer end of the coil winding portion of the at least one core segment.

In Example 22, the subject matter of Example 21 can optionally further include that
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two immediately consecutive core segments respectively include a core segment flange
portion, wherein the core segment flange portions of the two immediately consecutive
core segments are fixedly connected to each other.

Example 23 is an electric motor including: a housing, a stator of any one of
Examples 1 to 22 fixedly mounted inside of the housing and configured to generate a
time-varying magnetic field, and a rotor rotatably mounted inside of the housing and
configured to be rotated by means of a magnetic interaction with the time-varying
magnetic field generated by the stator.

While the invention has been particularly shown and described with reference to
specific embodiments, it should be understood by those skilled in the art that various
changes in form and detail may be made therein without departing from the spirit and
scope of the invention as defined by the appended claims. The scope of the invention is
thus indicated by the appended claims and all changes which come within the meaning

and range of equivalency of the claims are therefore intended to be embraced.
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Claims

A stator for an electric motor, comprising a stator core having a sub-
stantially annular shape centered around a central axis and comprising a
plurality of core segments consecutively arranged in the circumferential
direction of the stator, wherein each core segment comprises a coil
winding portion around which respective coils are to be wound,
wherein at least one core segment is equipped with an electrically in-
sulating member surrounding the coil winding portion thereof and
configured to electrically insulate the at least one core segment from a
coil wound around the at least one core segment,

wherein the electrically insulating member comprises:

a first insulating member portion comprising at an end portion thereof a
first engagement structure with a wedge-shaped peripheral portion that
comprises a recess at an end thereof, and

a second insulating member portion comprising at an end portion
thereof a second engagement structure comprising a wedge-shaped pe-
ripheral portion and a protrusion,

wherein the first and second engagement structures are in mutual en-
gagement or can be brought into mutual engagement, wherein in an
engaged state of the first and second engagement structures the wedge-
shaped peripheral portions are in mutual physical contact, and the
recess of the first engagement structure is engaged with the protrusion
of the second engagement structure.

The stator of claim 1,

wherein in an engaged state, the wedge-shaped peripheral portion of the
second engagement structure is interposed between the coil winding
portion of the at least one core segment and the wedge-shaped pe-
ripheral portion of the first engagement structure.

The stator of any one of claims 1 or 2,

wherein the recess of the first engagement structure is provided in a
corner portion of the wedge-shaped peripheral portion of the first en-
gagement structure.

The stator of any one of claims 1 to 3,

wherein the first and second insulating member portions are separately
formed from each other.

The stator of claim 4,

wherein the first insulating member portion comprises at another end
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[Claim 8]
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[Claim 10]

[Claim 11]
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portion thereof an additional first engagement structure, and the second
insulating member portion comprises at another end portion thereof an
additional second engagement structure, wherein the additional first en-
gagement structure of the first insulating member portion is engaged or
can be brought into engagement with the additional second engagement
structure of the second insulating member portion.

The stator of claim 4,

wherein the first insulating member portion comprises at another end
portion thereof a second engagement structure, and the second in-
sulating member portion comprises at another end portion thereof a
first engagement structure, wherein the first engagement structure of
the second insulating member portion is engaged or can be brought into
engagement with the second engagement structure of the first insulating
member portion.

The stator of any one of claims 1 to 6,

wherein the first insulating member portion has a substantially U-
shaped form comprising first and second legs connected to each other
at one end by a cross member.

The stator of claims 5 and 7,

wherein each of the first and second legs of the first insulating member
portion comprises at respective ends opposite to the ends connected to
the cross member a first engagement structure.

The stator of claims 6 and 7,

wherein the first leg of the first insulating member portion comprises at
an end opposite to the end connected to the cross member a first en-
gagement structure, and the second leg of the first insulating member
portion comprises at an end opposite to the end connected to the cross
member a second engagement structure.

The stator of any one of claims 7 to 9,

wherein the first leg and/or the second leg and/or the cross member of
the first insulating member portion has/have a substantially U-shaped
cross-sectional form comprising a central portion and respective flange
portions at both ends of the central portion.

The stator of claims 8 and 10,

wherein the recess of the first engagement structure of the first leg of
the first insulating member portion is formed in a flange portion of the
first leg and/or the recess of the first engagement structure of the

second leg of the first insulating member portion is formed in a flange
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[Claim 16]

[Claim 17]

[Claim 18]
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portion of the second leg.

The stator of claims 9 and 10,

wherein the recess of the first engagement structure of the first leg of
the first insulating member portion is formed in a flange portion of the
first leg and/or the protrusion of the second engagement structure of the
second leg of the first insulating member portion is formed in a flange
portion of the second leg.

The stator of any one of claims 10 to 12,

wherein the central portion/portions of the first leg and/or the second
leg and/or the cross member of the first insulating member portion
comprises/comprise a plurality of longitudinal grooves on a surface
thereof opposite to the coil winding portion of the at least one core
segment.

The stator of any one of claims 1 to 13,

wherein the second insulating member portion has a substantially U-
shaped form comprising first and second legs connected to each other
at one end by a cross member.

The stator of claims 5 and 14,

wherein each of the first and second legs of the second insulating
member portion comprises at respective ends opposite to the ends
connected to the cross member a second engagement structure.

The stator of claims 6 and 14,

wherein the first leg of the second insulating member portion comprises
at an end opposite to the end connected to the cross member a first en-
gagement structure, and the second leg of the second insulating
member portion comprises at an end opposite to the end connected to
the cross member a second engagement structure.

The stator of any one of claims 14 to 16,

wherein the first leg and/or the second leg and/or the cross member of
the second insulating member portion has/have a substantially U-
shaped cross-sectional form comprising a central portion and respective
flange portions at both ends of the central portion.

The stator of claims 15 and 17,

wherein the protrusion of the second engagement structure of the first
leg of the second insulating member portion is formed in a flange
portion of the first leg and/or the protrusion of the second engagement
structure of the second leg of the second insulating member portion is

formed in a flange portion of the second leg.
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[Claim 23]
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The stator of claims 16 and 17,

wherein the recess of the first engagement structure of the first leg of
the second insulating member portion is formed in a flange portion of
the first leg and/or the protrusion of the second engagement structure of
the second leg of the second insulating member portion is formed in a
flange portion of the second leg.

The stator of any one of claims 17 to 19,

wherein the central portion/portions of the first leg and/or the second
leg and/or the cross member of the second insulating member portion
comprises/comprise a plurality of longitudinal grooves on a surface
opposite to the coil winding portion of the at least core segment.

The stator of any one of claims 1 to 20,

wherein at least one core segment comprises a core segment flange
portion connected to the coil winding portion of the at least one core
segment at a radially outer end of the coil winding portion of the at
least one core segment.

The stator of claim 21,

wherein two immediately consecutive core segments respectively
comprise a core segment flange portion, wherein the core segment
flange portions of the two immediately consecutive core segments are
fixedly connected to each other.

An electric motor, comprising:

a housing;

a stator of any one of claims 1 to 22 fixedly mounted inside of the
housing and configured to generate a time-varying magnetic field; and
a rotor rotatably mounted inside of the housing and configured to be
rotated by means of a magnetic interaction with the time-varying

magnetic field generated by the stator.
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