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“WAXTAL FLUX ELECTRIC MACHINE PROVIDED WITH A STATOR
ASSEMBLY AND METHOD OF MANUFACTURING A STATOR ASSEMBLY OF
SATD AXIAL FLUX ELECTRIC MACHINE”

Cross—Reference to Related Applications

This Patent Application claims priority from Italian Patent
BApplication No. 102023000011754 filed on June 8, 2023, the entire
disclosure of which is incorporated herein by reference.

Technical Field

This invention concerns an axial flux electric machine
provided with a stator assembly and a method for producing
sald stator assembly.

In particular, this invention relates to an electric
machine preferably corresponding to an axial flux electric
motor that is provided with rotating, side, disc-shaped rotor
elements, and a central stator assembly comprising a stator
support and cooling body; to which the discussion below will
refer without losing any generality thereby.

Prior Art

It is known that, in recent years, so-called “axial flux”
electric machines have had significant success, thanks both
to the especially “flat” structure, which reduced its axial
dimensions, and the technical performance achieved, which is
very high, for example in terms of torgque, power, and speed.

These peculiarities have ensured that axial flux
electric machines are especially well adapted to being used
with great versatility in a number of technical sectors,
including, for example, vehicle propulsion systems and power
generation systems.

In any case, known axial flux electric motors, as well

as having great construction complexity that entails
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significant time and cost in terms of construction and
assembly, have technical critical issues relating to stator
cooling.

To this end, wvarious solutions have been devised that,
in any case, are not yet completely satisfactory.

Description of the Invention

The purpose of this invention is, thus, to produce an
axial flux electric machine of a stator assembly and provide
a method for producing said stator assembly, which overcome
the critical issues described above.

In particular, the purpose of this invention 1is to
provide an axial flux electric machine that has a stator
assembly that is able to increase the cooling capacity and
can be produced with reduced costs and complexity.

In accordance with this purpose, according to this
invention, an axial flux electric machine provided with a
stator assembly 1is provided, as well as a method for
producing said stator assembly according to what is defined
in the corresponding independent claims and, preferably but
not necessarily, in any of the dependent claims.

The claims describe preferred embodiments of this
invention and form an integral part of this description.

Brief Description of the Drawings

This invention will now be described with reference to
the attached drawings that 1illustrate a non-limiting
embodiment thereof, in which:

- Figure 1 1is a perspective view of an axial flux
electric machine produced according to this invention,

— Figure 2 is an exploded view of the axial flux electric
machine shown in Figure 1,

- Figure 3 1is an exploded view of the stator assembly
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included in the electric machine shown in Figure 2,

— Figure 4 is a perspective view of the stator support
and cooling body included in the stator assembly shown in
Figure 3,

— Figure 5 is an exploded view of the stator support and
cooling body included in the stator assembly shown in Figure
4,

— Figure 6 is a perspective view of the stator support
and cooling body shown in Figure 4, with parts removed for
clarity,

- Figure 7 is an elevated lateral wview of the stator
support and cooling body shown in Figure 6, with parts
removed for clarity,

— Figure 8 1s a perspective view of the stator support
and cooling body shown in Figure 4, with parts removed for
clarity and parts on an enlarged scale,

- Figures 9, 10, 11, and 12 are four perspective views
on an enlarged scale of portions of the electric motor shown
in Figure 1 with parts removed for clarity,

- Figure 13 1s an exploded view of the stator support
and cooling body included in the stator assembly, produced
according to another embodiment.

Preferred Embodiments of the Invention

Figure 1 shows an electric machine that is the subject
of this invention. Conveniently, the electric machine
illustrated in Figure 1 is an axial flux electric machine.
In the embodiment shown 1in Figure 1, the electric machine
corresponds to an axial flux electric motor 1. It is, in any
case, understood that this invention must not be considered
as limited to electric motors, but 1is also applicable to

embodiments 1in which the axial flux electric machine
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generates electric power operating as an electric generator.

According to a preferred embodiment shown in Figures 1
and 2, the electric motor 1 comprises a stator assembly 2
that has, centrally, a reference axis A and a motor-shaft 3
that extends along the axis A and is designed, in use, to
rotate around the axis.

According to the preferred embodiment shown in Figure 2,
the electric motor 1 also comprises two disc-shaped rotors
4 that are arranged on axially opposite sides of the stator
assembly 2 (along the axis A) and are designed, in use, to
rotate around the axis A in relation to the stator assembly
2 to rotate the motor-shaft 3. It 1s understood that this
invention must not be considered as limited to a pair of
disc-shaped rotors 4, but according to a possible not
illustrated embodiment, it may also be applied to an axial
flux electric machine comprising a single, side disc-shaped
rotor 4.

According to an embodiment represented in Figure 2, the
stator assembly 2 has an approximately cylindrical external
shape, a substantially annular cross-section orthogonal to
the axis A, and has, centrally, a circular through opening
5 that extends along the axis A coaxially to that axis and
is sized so as to be crossed by the motor-shaft 3.

The disc-shaped rotors 4 are substantially planar, are
coaxial to the axis A, have substantially circular cross-
section orthogonal to the axis A, and are arranged facing
(adjacent to) the side walls 2a of the stator assembly 2
that are axially opposite each other along the axis A. In
the example illustrated, the disc-shaped rotors 4 are
centrally coupled to the motor-shaft 3 so as to rotate it

and have an internal wall 4a that is substantially flat
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(planar) that faces a corresponding side wall 2a of the
stator assembly 2 and multiple magnets 6. The magnets 6 may
have a plate-like shape, be preferably permanent, and be
arranged firmly on the internal wall 4a, preferably in
positions equally angularly spaced apart, along a
circumferential line coaxial to the axis A, conveniently
with sequential, alternating polarity. The disc-shaped
rotors 4 may preferably consist of plates made of
ferromagnetic material, for example steel or the like, and
have cooling through openings on the central, annular
portion. The disc-shaped rotors 4 are designed, in use, to
be rotated in relation to the stator assembly 2 (that remains
standing) 1in response to the electromagnetic interaction
between the magnets 6 and the axial magnetic fields generated
by the stator assembly 2 according to electromagnetic
principles that are known and, therefore, not described in
detail.

With reference to a preferred embodiment shown in Figures
2 and 3, the stator assembly 2 comprises a casing or frame
7, multiple stator elements 8, and a stator support and
cooling body 9 that is arranged inside the frame 7 and 1is
structured to house the stator elements 8 and cool them.

With reference to the embodiment shown in Figure 3, the
stator elements 8 may each comprise an internal core 8a made
of ferromagnetic material formed, for example, from a pack
of stampings that extends along an axis substantially
parallel to the axis A, an external electric coil 8b made of
electrically conductive material (copper or the like) that
is wound around the core 8a, preferably via the interposition
of a tubular layer (not illustrated) of electrically

insulating, preferably rigid, material that wraps around the
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core 8a. The stator element 8 may be conveniently made, for
example, according to what is described in the international
patent application W02021064621 Al of the Applicant, the
content of which is understood to be completely incorporated
here by way of reference.

According to a preferred embodiment shown in Figures 2
and 3, the frame 7 comprises an external wall 7a with a
substantially cylindrical shape, arranged coaxial to the
axis A, which has an internal face substantially in contact
(abutting against) the external perimeter edge of the stator
support and cooling body 9. The frame 7 also comprises two
side, annular flanges 7b that are substantially flat (plate-
shaped and planar) that are arranged coaxial to the axis A
on axially opposite sides of the wall 7a and are connected,
along the perimeter, to the wall 7a so as to form the two
side walls 2a opposite the stator assembly 2a.

The frame 7 also comprises, centrally, an annular support
plate 7c¢ that 1is internally crossed by the motor-shaft 3
along the axis A and has an external, circular, perimeter
edge that surrounds the internal perimeter of the stator
support and cooling body 9 and an internal, circular,
perimeter edge that is mechanically coupled to the motor-
shaft 3, for example, via the interposition of a compass
with bearings (not illustrated).

According to a preferred embodiment, the two flanges 7b
are coupled to the wall 7a via mechanical fastening devices
(screws, nuts), and to the annular plate 7c¢ via a coupling
ring 7e and mechanical fastening devices. The flat internal
walls of the two flanges 7b delimit, with the internal,
circular face of the wall 7a and with the external, perimeter

edge of the central, annular plate 7c¢, an internal annular
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seat in which the stator support and cooling body 9 is fitted
(housed) .

According to a preferred embodiment, the two flanges 7b
may be conveniently made of an electrically insulating
polymer material (stiff plastic material) and have multiple
through openings 7f that are equally angularly spaced apart
around the axis A along a circumference and are shaped so as
to each house an end portion of a core 8a projecting from
the stator support and cooling body 9.

According to a preferred embodiment shown in Figures 1,
2, and 3, the electric motor 1 may also comprise two planar
and circular side closing plates 7d that are respectively
coupled with the two side flanges 7b via the interposition
of annular partitions 7h so as to delimit, with the same,
two internal chambers that are sized/structured to
internally house the disc-shaped rotors 4.

With reference to the Figures from 4 to 8, the stator
support and cooling body 9 has a substantially annular shape,
approximately complementary to the annular shape of the
internal seat of the frame 7. The stator support and cooling
body 9 1is provided with multiple stator seats 10 that are
arranged around said axis A in positions adjacent to each
other, extend along respective axes parallel to the axis A,
and are structured so as to 1nternally house the
electromagnetic stator elements 8.

The stator support and cooling body 9 also comprises, at
least one cooling circuit V (schematically shown in Figure
7) formed from internal channels VII that extend into the
stator support and cooling body 9 (in the way described in
detail below) so as to surround/brush the stator seats 10 on

the opposite side to the stator elements 8. The cooling
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circuit V (shown in dashed lines in Figure 7) of the stator
support and cooling body 9 1s hydraulically connected to
hydraulic connectors VI positioned outside the frame 7a of
the electric motor 1 to receive, at the inlet, a cooling
fluid and provide, at the outlet, the cooling fluid (heated).
The cooling fluid can preferably be, conveniently, a liquid
mixture based on water and glycol or the like.

The stator support and cooling body 9 comprises multiple
annular plates 11 that are made of a first, electrically
insulating material having thermal conductivity Al. The
annular plates 11 are substantially flat and are arranged
coaxial to the axis A so as to lie on respective planes
parallel to each other, at pre-established distances D in
relation to the adjacent annular plate 11.

On the annular plates 11, there are multiple through
openings 12 that are arranged circumferentially around the
reference axis A, preferably equally angularly spaced apart
from each other. In the example illustrated, the through
openings 12 are shaped so as to have identical shapes and
dimensions. In the example illustrated, the cross-section of
each through opening 12 orthogonal to the axis A
approximately corresponds to the external perimeter cross-
section of the stator element orthogonal to the axis A. For
example, each through opening 12 can have an approximately,
inverted trapezoidal shape, with the smaller base turned
towards the axis A, and wherein the sides are reciprocally
connected with curved lines so as to have a closed, flat,
curved cross-section.

Fach through opening 12 of an annular plate 11 is coaxial
to the axis of the through openings 12 formed on the other

annular plates 11 so as to be aligned with the same.
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With reference to Figures 4 and 5, the stator support
and cooling body 9 also comprises multiple tubular casings
13 that are firmly trapped/interposed between the annular
plates 11 and are designed to house corresponding stator
elements 8. The tubular casings 13 are arranged around the
axis A circumferentially with the respective axes parallel
to the axis A, in positions facing the through openings 12.

The tubular casings 13 are made of a second electrically
insulating material having a second thermal conductivity A2
that is greater than the first thermal conductivity Al of
the first material (A2> Al). The second material is different
to the first material. The second material is not the first
material.

According to a convenient embodiment, the second
material can be an electrically insulating material with
very high thermal conductivity, while the first material can
be an electrically insulating material with medium thermal
conductivity.

Conveniently, the second material can be, for example,
based on one or more ceramic materials. The Applicant found
it is particularly convenient to use one or more of the
following ceramic materials: aluminium nitride, alumina, or
the like.

It remains understood that this invention is not limited
to the above-mentioned ceramic materials, but can also
involve other types of ceramic materials, such as, for
example, boron nitride or the like.

According to a convenient embodiment, the first material
can be a polymer (plastic) or the like.

A technical effect obtained using a stator support and

cooling body 9 having a structure produced using components
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with electrically insulating materials and different thermal
conductivities, 1i.e. formed from annular plates 11 and
tubular casings 13 made with the first and, respectively,
the second material is that of ensuring strong thermal
exchange between the stator element 8 arranged in the tubular
casing 13 and the cooling fluid that externally brushes the
tubular casing 13.

An additional technical effect is that of reducing the
overall costs of producing the stator support and cooling
body 9, thanks to the use of the first material for producing
the annular plates 11. The first material may, 1in fact, be
a polymer material that, being widely used, has a much lower
cost than the cost of the second material, used for the
tubular casings 13.

With reference to an embodiment shown in Figures 4-8,
the tubular casings 13 have approximately the same cross-
section (in relation to the axis A) of the through openings
12 and are sized so as to be fitted/inserted at least
partially inside.

According to a preferred embodiment shown in Figures 4-
8, the stator support and cooling body 9 comprises three
annular plates 11. A first and second annular plate 11 are
arranged laterally (along the axis A) while a third annular
plate 11 is arranged centrally between the first and second
annular plate 11 and lies on a midplane orthogonal to the
axis A, approximately equally spaced apart from the first
and second annular lateral plate 11 (distance: D).

The tubular casings 13 are inserted in the respective
through openings 12 of the third annular plate 11 that
supports them at the corresponding, axially central, annular

portions 13a, and have annular edges 13b on the (axially

_lO_
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opposite) terminal ends that are inserted at least partially
in corresponding self-centring, circular indentations 1la
that are formed on the internal walls 11b of the second and
third annular plate 11 along the perimeter edges of the
openings 12.

The tubular casings 13 and the annular plates 11 are
rigidly coupled to each other so as to form a single body
(single Dblock). According to a possible embodiment, the
tubular casings 13 and the annular plates 11 are
conveniently, firmly coupled to each other via an adhesive
material. Conveniently, the adhesive material can be made of
at least one ceramic adhesive suitable for high temperatures.
The Applicant has found, for example, the use of a ceramic
adhesive called “Ceramabond” ®, produced by AREMCO,
advantageous.

Conveniently, the tubular casings 13 and the annular
plates 11 are permanently coupled at the portions/edges of
mutual contact. For example, the tubular casing 13 may have
the annular portion 13a firmly (rigidly) coupled to the
central annular plate 11 along the perimeter edge of the
opening 12 and the edges 13b firmly (rigidly) coupled to the
side annular plates 11, along the circular indentations 1la.

It is, in any case, understood that this invention is
not limited to the coupling of the tubular casings 13 and
the annular plates 11 using glue/adhesive material, but may
be provided with, alternatively or additionally, other
coupling/fastening procedures, such as, for example,
fastening via a LASER system or the like.

In addition, or alternatively, 1t is also possible to
couple the tubular casings 13 and the annular plates 11 using

a process of locally melting polymer material on the ceramic

_ll_
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body by heating the cores using an infrared heating system.

According to the preferred embodiment shown in Figures
6-12, the tubular casings 13 have internal annular surfaces
housing the stator elements 8 and external annular surfaces,
which delimit stator cooling channels VII of the cooling
circuit V(Figure 7) with the internal surfaces of the annular
plates 11, with the internal face of the wall 7a, and with
the external, circular perimeter edge of the central annular
plate 7c.

In particular, the internal face of the wall 7a 1is
rigidly and hermetically coupled with the external perimeter
edges of the annular plates 11 so as to internally delimit
the external perimeter sections of the stator cooling
channels VII that run along an external circumferential
direction adjacent to the internal face of the wall 7a
(Figure 7) inside the stator support and cooling body 9.

The external circular perimeter edge of the central
annular plate 7c¢ is rigidly and hermetically coupled to the
internal perimeter edges of the annular plates 11 so as to
delimit the internal perimeter sections of the stator cooling
channels VII that run along an 1internal circumferential
direction adjacent to the external, circular perimeter edge
of the annular plate 7c¢ (Figure 7) inside the stator support
and cooling body 9.

The annular plates 11 and the radial portions of the
external annular surfaces of the tubular casings 13 delimit
radial sections of the stator cooling channels VII that
hydraulically connect the internal perimeter sections with
the external perimeter sections of the channels so as to
form the cooling circuit V (Figure 7).

With reference to Figures 4-12, the annular plates 11

_12_
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can be provided with partitions 14 along the external and
internal perimeter edges that are arranged transverse to the
support plane of the corresponding annular plate 11 and are
designed to block the passage of the cooling fluid along the
internal channel VII in the circumferential direction so as
to deviate it along a radial section.

Conveniently, the partitions 14 of the external
perimeter edges of the annular plates 11 may be coupled
hermetically with the inner face of the wall 7a so as to
prevent the fluid from escaping. Conveniently, the
partitions 14 of the internal perimeter edges of the annular
plates 11 may be coupled hermetically with the external,
circular perimeter edge of the annular plate 7c¢ so as to
prevent the cooling fluid from escaping.

Conveniently, the external partitions 14 may be
distributed around the axis A 1n angularly offset
(alternating) positions 1in relation to the positioning
angles of the internal partitions 14 around the axis A.

With reference to Figures 4-7, the three annular plates
11 delimit two cooling circuits V inside with the tubular
casings 13, with the wall 7a, and with the annular plate 7c.
The c¢ircuits are hermetically divided/separated by the
central annular plate 11.

Conveniently, a first cooling circuit V (shown in Figure
7) incorporated for example between the first, side annular
plate 11 and the third, central annular plate 11 may be
structured so as to have a first, circular cooling direction
around the axis A (clockwise in Figure 7). The second cooling
circuit V incorporated for example between the second, side
annular plate 11 and the third, central annular plate 11 may

be structured so as to have, conveniently, a second, circular

_13_
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cooling direction around the axis A, preferably opposite the
first direction (anticlockwise in Figure 7).

A method for producing the stator assembly 2 of the axial
flux electric motor 1 will be described below.

It i1s understood that this invention is not limited to
the method for producing the stator assembly 2 of the axial
flux electric motor 1 but is also applicable to producing
the stator assembly 2 of a machine corresponding to an axial
flux electric generator 1.

The method comprises the step of preparing multiple
annular plates 11 coaxially to the axis A, preparing multiple
tubular casings 13, arranging the tubular casings 13 between
each pair of annular plates 11, firmly coupling the tubular
casings 13 with the annular plates 11 so as to obtain a
monolithic body (single block) forming the stator support
and cooling body 9.

The step of firmly coupling the tubular casings 13 with
the annular plates 11 preferably comprises the step of firmly
fastening the tubular casings 13 with the annular plates 11.
The fastening may preferably be done via a glue/adhesive
material, or with a LASER system or the like.

The method comprising the step of preparing the frame 7
and housing the stator support and cooling body 9 in the
internal annular seat of the frame 7.

The method comprising the step of producing hermetic
seals between the stator support and cooling body 9, the
inner face of the wall 7a and the external perimeter of the
central annular plate 7 so as to form one or more cooling
circuits V with a hermetic seal and hydraulically connecting
the latter with the external hydraulic connectors VI. The

method also involves the step of inserting the stator

_14_
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elements 8 in the respective stator seats 10 of the stator
support and cooling body 9 and coupling the flanges 7b to
the wall 7a and to the annular plate 7c¢. It remains
understood that the coupling between the tubular casings 13
and the annular plates 11 is carried out so as to ensure the
hermetic seal of the internal channels VII for circulating
the cooling fluid of the cooling circuits V.

The assembled structure of the stator support and cooling
body described above, which involves the use of assembled
tubular casings with the flat plates, makes 1t possible to
obtain at least the following advantages.

In the first place, the combined use of the tubular
casings and the annular plates with materials that have
different thermal conductivity, in particular, high for the
tubular casings and average for the annular plates, makes it
possible to reduce the production costs of the stator
assembly, ensuring, at the same time, an effective stator
cooling.

In second place, the assembly of the tubular casings and
the annular plates produced in the way described above makes
it possible to flexibly, simply and, thus, cost-effectively
produce one or more cooling circuits inside the support and
cooling body with multiple circuit configurations. In other
words, the structure described above ensures dJreater
construction flexibility that makes it possible to
configure, as desired, the path and/or direction that the
cooling fluid follows inside the cooling and support body.

Finally, i1t is clear that the electric machine and method
described above may be altered, or variations may be produced
thereof, without, as a result, departing from the scope of

this invention.

_15_
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The embodiment shown in Figure 13 relates to a stator
support and cooling body 15 of the stator assembly 2 of an
axial flux electric machine 1, which is similar to the stator
support and cooling body 9, and whose component parts will
be distinguished, where possible, with the same reference
numbers that distinguish corresponding parts of the
connection system 1.

The stator support and cooling body 15 differs from the
stator support and cooling body 9 due to the fact that each
tubular casing 13 is axially divided into two portions 133a
and 133b, each of which is interposed between the third,
central annular plate 11 and a side annular plate 11 (second
and first annular plate 11) and is firmly coupled to the

same based on the method described above.

_16_
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CLAIMS

1. An axial flux electric machine (1) comprising:

a stator assembly (2) comprising a plurality of stator
elements (8) and a stator support and cooling body (9)
provided with a plurality of stator seats (10) which are
arranged angularly spaced apart from each other around a
reference axis (A) and house respective stator elements (8),

a first disc-shaped rotor (4) which is arranged adjacent
to a first side of said stator assembly (2), and/or

a second disc-shaped rotor (4) which is arranged adjacent
to a second side of said stator assembly (2), axially
opposite the said first side,
wherein said stator support and cooling body (9) comprises:

a plurality of substantially planar annular plates (11)
which are arranged coaxial to said reference axis (A), and
lie on planes orthogonal to the axis (A), spaced apart from
each other; the annular plates (11) are made by a first
electrically insulating and thermally conductive material
and each have a plurality of through openings (12) which are
arranged circumferentially around said reference axis (A)
according to angular spaces corresponding to respective
angular spaces of said stator seats (10),

a plurality of tubular casings (13) which are interposed
between said annular plates (11) in a circumferential manner
around said reference axis (A) according to angular spaces
corresponding to respective angular spaces of said stator
seats (10) and in positions facing the, and communicating
with, said through openings (12),

said tubular casings (13) have internal annular surfaces
forming said stator seats (10) and are made of a second

electrically insulating and thermally conductive material

_17_
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having a thermal conductivity (A2) which is greater than the
thermal conductivity (Al) of said first material.

2. The axial flux electric machine according to claim 1,
wherein said tubular casings (13) have external annular
surfaces opposite to said internal annular surfaces, which
delimit with said annular plates (11), stator cooling
channels (VII) which extend inside said stator support and
cooling body (9) and are configured to be crossed by a
cooling fluid which cools the stator elements (8) housed in
said stator seats (10).

3. The axial flux electric machine according to any one
of the foregoing claims, wherein said second material 1is
based on one or more ceramic materials.

4. The axial flux electric machine according to any one
of the foregoing claims, wherein the second material is
optionally based on: aluminium nitride, alumina, boron
nitride.

5. The axial flux electric machine according to any one
of the foregoing claims, wherein said tubular casings (13)
and said annular plates (11) are mutually stably coupled by
means of one or more adhesive materials based on ceramic
materials.

6. The axial flux electric machine according to any one
of the foregoing claims, comprising at least:

a first annular plate (11) forming a first side of the
stator support and cooling body (9),

a second annular plate (11) forming a second side of the
stator support and cooling body (9) axially opposite the
first side along the axis (A) and

a third annular plate which is arranged centrally between

the first and second annular plates (11).
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7. The axial flux electric machine according to claim 6,
wherein

the third annular plate forms a central internal dividing
wall which delimits with said first annular plate (11) and
said tubular casings (13), first stator cooling channels
(VII) of a first cooling circuit (V),

said third annular plate (11) further delimits with said
second annular plate (11) and said tubular casings (13),
second stator cooling channels of a second cooling circuit
(V) hydraulically separated and distinct from the first
cooling circuit (V).

8. The axial flux electric machine according to claim 7,
wherein the direction of circulation of the coolant fluid
through the first stator cooling channels of the first
cooling circuit (V) about the axis (A), 1is opposite to the
direction of circulation of the coolant fluid through said
second stator cooling channels of the second cooling circuit
(V) around the axis (A) itself.

9. A method for manufacturing a stator assembly (2) of
an axial flux electric machine (1),

wherein the axial flux electric machine is provided with

a first disc-shaped rotor (4) which is arranged adjacent
to a first side of said stator assembly (2), and/or

a second disc-shaped rotor (4) which is arranged adjacent
to a second side of said stator assembly (2), axially
opposite the said first side,
wherein the stator group (2) comprises a stator support and
cooling body (9) which comprises a plurality of stator seats
(10) which are arranged angularly spaced from each other
around a reference axis (A) and house respective stator

elements (8),
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salid method comprising the steps of

providing a plurality of substantially planar annular
plates (11) which are made of a first electrically insulating
and thermally conductive material and each having a plurality
of through openings (12), which are arranged
circumferentially around an axis corresponding to said
reference axis (A) according to angular spaces corresponding
to respective angular spaces of said stator seats (10);

providing a plurality of tubular casings (13) which are
made of a second electrically insulating and thermally
conductive material having a thermal conductivity greater
than the thermal conductivity of said first material and
have internal annular surfaces shaped according to said
stator seats (10),

firmly coupling said tubular casings (13) with said
annular plates (11) so as to obtain said moncolithic support
and stator cooling body.

10. A stator assembly of an axial flux electric machine
(1)

wherein the axial flux electric machine (1) is provided
with

a first disc-shaped rotor (4) which is arranged adjacent
to a first side of said stator assembly (2), and/or

a second disc-shaped rotor (4) which is arranged adjacent
to a second side of said stator assembly (32), axially
opposite the said first side,
the stator assembly (2) comprises:
a plurality of stator elements (8) and
a stator support and cooling body (9) provided with a
plurality of stator seats (10) which are arranged angularly

spaced around a reference axis ( A) and house respective
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stator elements (8),
wherein said stator support and cooling body (9) comprises:

a plurality of substantially planar annular plates (11)
which are arranged coaxial to said reference axis (A), and
lie on planes orthogonal to the axis (A), spaced apart from
each other; the annular plates (11) are made using a first
electrically insulating and thermally conductive material
and each have a plurality of through openings (12) which are
arranged circumferentially around said reference axis (A)
according to angular spaces corresponding to respective
angular spaces of said stator seats (10);

a plurality of tubular casings (13) which are interposed
between said annular plates (11) in a circumferential manner
around said reference axis (A) according to angular spaces
corresponding to respective angular spaces of said stator
seats (10) and in positions facing the, and communicating
with, said through openings (12),

sald tubular casings (13) have internal annular surfaces
forming said stator seats (10) and are made of a second
electrically insulating and thermally conductive material
having a thermal conductivity (A2) which is greater than the

thermal conductivity (Al) of said first material.
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