1 COOLI NG DEVI CE FOR ELECTRI C MOTOR TECHNI CAL FIELD The invention rel ates
to a cooling device for electric notor according to the 5preanble of claim
1. The invention also relates to an electric notor. The invention al so
relates to a notor vehicle. BACKGROUND ART During drive electric notors
are heated whereby cooling is required in order 10 to divert the heat.
Cooling of electric notor may be effected by neans of different types of
cooling nedia such as e.g. air, water or oiy . US 6800971 Bl di scl oses a
device for liquid cooling of a stator for a start notor. The stator has a
cooi ng channel formed between a housing surrounding the stator and a
synthetic resin coated | acReDISNG REVICE FORELECITRACMOagk of the stator
wherein cooing is intended to be effected by nmeans of a liquid cooling

medi um arranged to streamin the cooling channel such that cooling is
effected directly towards the synthetic resin coated jacket surface of the
stator back. The device has netal end plates welded at the respective end

of the stator bRERHNIOEP FOBBBB45 Al di scloses a device for liquid cooling
of a stator. The core of the stator bears against a jacket provided with

cooling channels in which ligquid is arranged to stream At the end of the
statorgcore seaf'%{jw?f’ 92 relpiesqPra Ggelnd Q\%V'ﬁ‘?:lﬁ%rs‘?@‘ét”ﬁam?’i?é agcording fpy the

function exisst proainbeenf ithemstatrpe ihagAtidat 88o relates to an electric motor. The

invention also relates to a motor vehicle.

BACKGROUND ART

During drive electric motors are heated whereby cooling is required in order
10  to divert the heat. Cooling of electric motor may be effected by means of

different types of cooling media such as e.g. air, water or oil.

US 6800971 B1 discloses a device for liquid cooling of a stator for a start
motor. The stator has a cooing channel formed between a housing
surrounding the stator and a synthetic resin coated jacket surface of the
15 stator back of the stator, wherein cooing is intended to be effected by means
of a liquid cooling medium arranged to stream in the cooling channel such
that cooling is effected directly towards the synthetic resin coated jacket
surface of the stator back. The device has metal end plates welded at the

respective end of the stator back.

20 EP 0434845 A1 discloses a device for liquid cooling of a stator. The core of
the stator bears against a jacket provided with cooling channels in which
liquid is arranged to stream. At the end of the stator core sealing rings are

arranged. An adhesive having a sealing function exists between the stator

laminates.

25 A problem with certain high performance electric motors is that the winding

temperature becomes too high which may lead to damages on the electric



2 motor, and for protecting the electric notor the current needs to be
reduced wherein performance of the electric notor is inpaired. Further it
is difficult to provide good contact between the stator of the electric
notor and cooling portions resulting in a substantially inpaired heat
transfer 5 and thereby inpaired performance due to undesired tenperature

i ncrease of the stator. OBJECT OF THE | NVENTI ON An additional object of
the present invention is to provide a cooli'hg device for 10an el ectric
notor which facilitates efficient cooling, conpact design of an electric

motor, and cost nRfbd GhaTbr BRASEINYCthE WlectFMMRY tHaFcurrdnt | IGERTL@Y fhrzeqand

ot her objects, apparent fromthe follow ng description, are 15 achieved by
means of a cool Whgralepedermancespfdbe elastimmetor izireRairdds not or and a not or
vehicle, which are of the type stated by way of introduction and which in

addi ti on exhi bi i j i, S S .the
appended cl ai mﬁ?ﬁﬁ%ﬁg%ﬁ@}ﬁfgpﬁﬁ E@#%ﬁgogﬂﬁ%ﬂ?ﬁg%g% %b%%e%ltégg{)?f ﬁ’% %8@:}'89
are defined i n melwmstcedipgraehons resufting2ing saiostartiallyiingpaired thHeat itraveferi on

the object is aghiev W . evi.ce faor coolin Lectric notor, which
electric rmtegr %@dng}eﬁg%'";&%'?eéf %‘?'Jf%%}%cg qnugctﬁ’e%r%s?%{‘r?gé%mg?%ﬁi%@ BEERsE KL ed
with a heat conithecttatog t her noset, wherein a housing is arranged to surround
the stator, wherein the device conprises at |east one cooling channel in
which a liquid cooling mediumis intended to 25 streamfor cooling of the
el ectric notor, wherein the housing is arranged to run separated fromthe
stator along a main part of the thernoset cased jacket surface of the
stator for forn®BJEGT GRAITHEBWENGI@KHannel between t he housing

An additional object of the present invention is to provide a cooling device for
10 an electric motor which facilitates efficient cooling, compact design of an

electric motor, and cost efficient construction.

SUMMARY OF THE INVENTION

These and other objects, apparent from the following description, are
15  achieved by means of a cooling device for electric motor, electric motor and a
motor vehicle, which are of the type stated by way of introduction and which
in addition exhibits the features recited in the characterising clause of the
appended claims 1, 9 and 10. Preferred embodiments of the cooling device

are defined in appended dependent claims 2-8.

20  According to the invention the object is achieved with a device for cooling of
electric motor, which electric motor comprises a stator with a jacket
surface/stator back cased with a heat conducting thermoset, wherein a
housing is arranged to surround the stator, wherein the device comprises at
least one cooling channel in which a liquid cooling medium is intended to

25 stream for cooling of the electric motor, wherein the housing is arranged to
run separated from the stator along a main part of the thermoset cased jacket

surface of the stator for forming of said cooling channel between the housing



3 and said jacket surface, wherein the stator winding of the stator is
arranged to run along and axially project fromand turn outside of said

j acket surface, wherein the stator including the projecting stator w nding
i s enbedded with said thernoset, wherein said cooling channel also is
formed between the 5 housing and the thus projecting stator w nding.
Hereby the cooling nmediumcones in direct contact wwth the thernoset cased
stator and cooling by means of the liquid mediumis effected directly
towards the thernoset enbedded coil ends, which results in the fact that

fficient cooli f the,t t enbedded is facjlitated. Thi Its i
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fromthe w nding, wherein consequently efficient cooling is oObtained.
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20 guaranteed. Further is fagcilitated, due to th ffigient copling,
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of the thernoset cased stator the electric notor may be forned as a so
cal | ed franel eseonsgagently efficieni evqdiogriscobigingd. vipreriutotivdsisngonssmiestin t he

el ectric notor J cihed. t: i (0] i f i ch .
Her eby an el ectéf‘f:f‘ec&érg]o{&g]r%% é{pgﬁg%]g‘#?rrggt Seha{é%tinar\rﬂgéﬁgﬁﬁ(gérdr#gkg)é@gggr:%ﬁ# ot or
wi th fixed intégrdteethieo suobondishadreamesy 88ildie hmisndtactused whepainatficienby a

suppl i er il e t QuSI be for i he, vehi cl e which results.in
et coats TR gt S el VnRt |+ FErehT ifteeY b e Avpeohat G
consequent |y r edsainednad Pesformahbe tieenildingrotivetdtore obcbhesviebi BigA. and

damages on the electric motor occur.

By cooling directly on the heat conducting thermoset good thermal contact
between stator winding/coil ends and the liquid cooling medium is
20 guaranteed. Further is facilitated, due to the efficient cooling, reduction of the
radial extension of the cooling channel with maintained cooling effect and
consequently reduction of the radius of the electric motor including housing
and thus obtaining a more compact electric motor unit making space
available during installation in a vehicle. Due to the fact that the housing is
25 arranged to run separated along a greater part of the thermoset cased stator
the electric motor may be formed as a so called frameless motor, i.e. an
electric motor without housing, wherein the electric motor is connected to a
housing for forming of cooling channel. Hereby an electric motor with a stator
embedded in said thermoset and rotor with fixed interface to rotor shaft may
30 be manufactured separately by a supplier while the housing may be formed

in the vehicle which results in reduced costs for procurement and installation



According to an enbodi nent of the device said thernoset is constituted by a
heat conducti ng epoxy. Epoxy with such properties as liquid tight, heat 5
conducting, curing, heat sustainable and adhesive constitutes an excell ent
thernoset for this purpose. Heat conducting epoxy has good therna
conductivity and thereby efficiently transports heat fromthe coil ends of
electric notor to the housing which is arragpged to support the stator of
the electric notor. The housing is then arranged to be cooled with a
suitable 10 cooling nediumsuch as air, water, oil or other suitable

cool i ng nedi um ofekthiermbioe apponsalsentlyeredlised vdsts e tHee opeta U RSO of

different |locatjons in the w nding. According to an enbodi nent of the
device said |i qﬁ’le’dV fing mediumis constituted essentially by water. Wth
water as a liquid cooling nediuma very 15 good cooling is obtained.

According to anaesdraMignerin &hbbhrndlf\of e HBECcH QHRI therrhss&agicbRatityterompgct ed
by nmeans of sealing neans to said thernoset at the respective end area of
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circunferentially between the housing and the thernoset cased stator
forning ci rcum‘Féﬁ Hier ithe 1Igposk BdsrilaYgIscow! thegleamanaiaressridiberenbiocasipas in
cool i ng channelthe gh@RY. i s avoided that the housing bends and in that

According to an embodiment of the device said liquid cooling medium is
constituted essentially by water. With water as a liquid cooling medium a very

15  good cooling is obtained.

According to an embodiment of the device the housing is sealingly connected
by means of sealing means to said thermoset at the respective end area of

the stator. Hereby leakage of the liquid cooling medium is avoided.

According to an embodiment of the device said liquid cooling medium is

20  arranged to stream essentially axially in said cooling channel,

According to an embodiment the device comprises support elements
arranged to run axially between the housing and the thermoset cased stator
forming axial cooling portions of said cooling channel. Hereby is avoided that
the housing bends and in that way reduces the space of the cooling channel.
25  Further control of the cooling medium is obtained by the distribution of the

cooling medium in cooling channel portions.

According to an embodiment of the device said liquid medium is arranged to

stream essentially circumferentially in said cooling channei.



5 way the cooling channel space is reduced. Further, control of the
cooling nediumis obtained through the distribution of the cooling nmedium"

DESCRI PTI ON OF THE DRAW NGS A better understanding of the present invention
wi |l be had upon the 10 reference to the follow ng detailed description
when read in conjunction wth the acconpanying draw ngs, wherein |like
reference characters refer to |ike parts throughout the several views, and
in which: Fig. 1 schematically shows a sidebview of a notor vehicle;

Fig. 2 schematically shows an axial cross sectional view of an electric
i nvention; Fig. 3a and 3b

not or 15accor di t o,.an enbodi nent of the present
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invention. % DFEaplthED@ESCRIRTNENsRcEMBERIMENT Surther, control of the cooling

medium is obtained through the distribution of the cooling medium.

DESCRIPTION OF THE DRAWINGS

A better understanding of the present invention will be had upon the
10 reference to the following detailed description when read in conjunction with
the accompanying drawings, wherein like reference characters refer to like

parts throughout the several views, and in which:
Fig. 1 schematically shows a side view of a motor vehicle;

Fig. 2 schematically shows an axial cross sectional view of an electric motor

15 according to an embodiment of the present invention;

Fig. 3a and 3b schematically show an axial and a radial cross sectional view
respectively of an electric motor according to an embodiment of the present

invention;

Fig. 4 schematically shows a side view of a cross section of a part of an

20 electric motor according to an embodiment of the present invention:

Fig. 5 schematically shows a view in the axial direction of distribution of a
part of an electric motor according to an embodiment of the present

invention.

25



Wth reference to fig.

1, a side view of a motor vehicle 1 is shown. The

vehicl e may be a heavy vehicle, such as a construction vehicle or a
mlitary vehicle. The vehicle may be a wheel ed vehicle or a tracked _
vehicle. The 5 vehicle may alternatively be a car. The vehicle 1 conprises
at | east one electric notor conprising a device for cooling of electric

notor according to any of the enbodiments ke .
a side view of an axial cross section of an electric

low. Fig. 2 schematically shows

notor 10 and fig.

3a and 3b an axial and a radial cross sectional view 10respectively of an

el ectric notor SETKIEDDESCRIPEITINDMEMBDIMBIRTSr esent
electric notor 10 conprises a rotor 20 and a stator 30,

I nvention. The
sai d rotor being
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connected to a r.'g]ve haft 22.an arrg%gﬁd tog rotate said drive shaft 22.
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20 is according to a variant bui p by stacked rotor

pl at es
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electric motor comprising a device for cooling of electric motor according to

any of the embodiments below.

Fig. 2 schematically shows a side view of an axial cross section of an electric
motor 10 and fig. 3a and 3b an axial and a radial cross sectional view

respectively of an electric motor according to an embodiment of the present

invention.

The electric motor 10 comprises a rotor 20 and a stator 30, said rotor being
connected to a drive shaft 22 and arranged to rotate said drive shaft 22. The
rotor shaft 22 is arranged to run concentrically relative to the rotor, wherein
the rotor is arranged to surround the rotor shaft 20. The rotor 20 is according
to a variant built up by stacked rotor plates 20a. The rotor 20 comprises

magnets 24 being peripherally arranged at the rotor 20.

The stator 30 is arranged to surround the rotor 20, wherein the rotor shaft 22
and consequently the rotor 20 are concentrically arranged relative to the
stator 30. The external surface of the rotor 20 is arranged adjacent to and
separated from the internal surface of the stator 30. The stator 30 is
according to a variant built up by stacked stator plates 30a.The stator 30
comprises a stator winding 32 comprising a set of electrically conductive
wires 32a/conductors 32a, preferably copper wires, through which a current
is arranged to be conducted for driving of the electric motor 10. Said
conductors 10 may be of different thickness. Said stator winding 32 is
arranged to run axially such that the winding adjoins adjacently to the rotor.
The stator winding 32 is arranged to axially project form end portions of the
stator 30, turn outside the end portions and be re-introduced through the end



20 stator 30. The external surface of the rotor 20 is arranged adjacent to
and separated fromthe internal surface of the stator 30. The stator 30 is
according to a variant built up by stacked stator plates 30a. The stator 30
conprises a stator winding 32 conprising a set of electrically conductive
Wi res 32a/conductors 32a, preferably copper wires, through which a current
25 is arranged to be conducted for driving of the electric notor 10. Said
conductors 10 may be of different thickness/ Said stator winding 32 is
arranged to run axially such that the w nding adjoins adjacently to the
rotor. The stator winding 32 is arranged to axjally project formend
portions of the pgp&”o?”%?'”tstﬂ“i p%?@i’%ep?’ﬁ@”é”r?doﬁgi/ﬁ P Winginge32 forms a
re-introduced tRpeUOEd EHi€egMNd>’ 7 portion, wherein said projecting portion
32" of the stator winding 32 forns a so called coil end 32'. Copper wres
32a of the winding 32 are according to a variant arranged to run axially in
conpar t ment s/ r eCOBREE WIS 123 Rlether WinginghPAtase angardinglt% ac\Hiaun ermnged tbr om

end portions of rdm%xﬁllgtﬁf 3h aﬁske&e{g}sgsa@@wh&mwgﬁ{gy g@gtegﬁgm

of the stator plates 30a. Said electrica conducting W res/con 32a
may be of diJ f efenduciethget fieam dirfck godionsf of Hengtatér Onmad thmekt st ecetses.
2nd 10 heat susiaRaRl g Piocrsoadith o il plekck'sBa S siedifon LGRS ©
preferably is ceitet/condustorsy 38pormayEbeHef etiffetdné sitapteorfoBQlifferea tiiimgaldry
cased with sai d(;hg%%%ett F Her eby the jacket surface 35, i.e. the so

call ed stator batk of St'ES¥¥5t or, of the stator cased with said

t hernoset E such that a thernobset cased jacket surface 35 of the stator is
formed. The st athe staterdithy SAbeddachim drb adbedivsly Iquidstight,Clesaicoaduetirihend

t] ti : | d axi al | jecting f 1d
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i.e. the respecii Ll 32" . tl di to th t
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notor 10 conprising the stator 30 of e electric notor. The housing
arranged to r ur*?%@%éﬁféfﬁéélwf@f@mﬁ@ 19é thexslader isUpfraed Tie statorswiating 32 ofithea
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form ng of said cooling channe en the housing¥an a et
surface 35. Theéxiabvupreigeting fromtdmet tuan oatweel of said jacketissifdes 86 Fahe sjasket

surface 35 in i qgi hon far fornn f addi tional portjons of said
cool i ng channe?%SSbe gﬁ{tglc%ggq‘?‘%%ngﬁﬁ%ﬁ%?ﬁ%gv?g@ﬁﬁéﬂg BPTRA 34 06 R ftiden t he
housi ng 40 andwirting 82peet ineerelshustiver 6piPehd B’ ROESHSYUSAtY @bcdiamgS oAl
wi ndi ng 32. The coo{i 09 . .

present invention embedded with said thermoset E.

20 A housing 40 or casing 40 is arranged in connection to the electric motor 10
to surround the electric motor 10 comprising the stator 30 of the electric
motor. The housing 40 is arranged to run separated from the jacket surface
of the stator along a substantial part of the thermoset cased jacket surface 35
of the stator for forming of said cooling channel 50 between the housing and

25 said jacket surface 35.

The housing is further arranged to run outside of said jacket surface 35 in
axial direction for forming of additional portions of said cooling channel 50.
Said cooling channel 50 is thus formed also between the housing 40 and the

respective thus projecting portion 32’ of the stator winding 32. The cooling



8 channel 50 consequently has a portion running in connection to the
respective, wth thernoset enbedded, projecting portion 32'/coil end 32' of
the stator wi nding, wherein cooling by neans of the liquid nmediumis
effected directly towards the coil ends 32" enbedded in thernoset, which
results in 5efficient cooling of the coil ends enbedded in thernoset being
facilitated. The housing is according to thjs enbodi nent arranged to run
separated fromthe jacket surface 35 along Substantially the entire

t hernoset cased jacket surface 35 of the stator 30 form ng said cooling

channel 50. The AguisdiNgni S QRRRAKEMAY é%&ggdrm iatofhdi®Bh' B9 the

channel 50 is forned between the 10 housi ‘and the thernoset cas
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fitting nmeans conpri'ses a machining arrange the surtace o
wher e t he housistigaming nnetite doptind echannahgéd wilHdree iy dieedti ognteetangthi the he

shape of an 0-ry i g in eCli ' i nj in order to
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Due to the fact that the stator 30 is cased with a liquid tight, heat conducting
15 thermoset, water may advantageously be used as a liquid cooling medium,

which facilitates efficient cooling.

The housing 40 is sealingly connected to said thermoset by means of sealing
means 60 at the respective end area of the stator 30. The sealing means 60
is according to a variant constituted by seals, said seals according to a
20  variant being constituted by O-ring. The sealing means 60 is according to a
variant constituted by an adhesive material with sealing properties. The
sealing means 60 is according to a variant constituted by fitting means
intended to attend to that the surfaces between the stator embedded in
epoxy and the housing has a certain surface fineness and/or form
25  correctness. The fitting means comprises a machining arranged in the
surface of the epoxy where the housing is intended to be arranged. Hereby
sealing means in the shape of an O-ring is arranged in connection to said
machining in order to ensure sealing, wherein the O-ring is arranged to be
clamped and to seal between the surface of the stator and the surface of the

30  housing.



9 The thernoset Eis applied to the stator 30 and is allowed to cure
wherein the thernoset E adheres to the stator 30 such that the external
surface of the stator 30 is cased with said thernbset E. After the
thernoset E has solidified the housing 40 is applied such that said cooling
channel 50 is fornmed. As a 5 result of the housing 40 being applied
afterwards and separately surrounded along the major part of the thernoset

j acket surface 35 of the stator 30 the housing 40 may be forned differently
dependi ng on application, shape of the outer side of the housing.

Her eby nodul ari i,s al so ain wher ei n e sane electric notor nay be
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15 According to an embodiment said liquid cooling medium is arranged to
stream essentially axially in said cooling channel via at least one inlet (not

shown).

Fig. 4 schematically shows a side view of a cross section of a part of an
electric motor 10a according to an embodiment of the present invention. This
20 embodiment differs from the electric motor according to the embodiment in
fig. 2 and fig. 3a-b in that radial support elements 52a are arranged to run
circumferentially between the housing and the themoset cased stator 30
forming cooling channel portions 50a of said cooling channel extending

circumferentially.

25  Fig. 5 schematically shows a cross sectional view in the axial direction of
distribution of a part of an electric motor 10b according to an embodiment of
the present invention. This embodiment differs from the electric motor
according to fig. 2 and fig. 3a-b in that axial support elements 52b are

arranged to run axially between the housing and the thermoset stator 30



5 50b and stream agai nst the streamof the cooling nmediumin the earlier
cool i ng channel portion. According to an enbodinent said liquid nediumis
arranged to streamessentially circunferentially in said cooling channel
via at |least one inlet. The cooling channel 50 according to the present
invention has an extension 10 in radial direction being adapted anong
others to cooling needs, size of electric tor, desired stream ng velocity
of the cooling nmedium tenperature of the cooling mediumetc. The cooling
channel may have any desired configuration conprising any suitable form on
channel porti onfrming \dkidn d‘lﬁﬂlﬁ%ngw i gbriisnd HoBNEEdaRD c@oﬂﬁ%”@haﬂrﬁ'&%d' ng
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CLAI M5 10 in radial direction being adapted among others to cooling needs, size of

electric motor, desired streaming velocity of the cooling medium, temperature
of the cooling medium etc. The cooling channel may have any desired

configuration comprising any suitable form on channel portions.

With housing herein is intended an element surrounding the electric motor,
15 where the housing may be of any suitable material and where the term

housing comprises the terms casing and covering.

The housing 40 is according to a variant arranged to support the stator 30.
According to a variant the stator 30 is arranged to be supported by means of
other unit of e.g. a vehicle and consequently fixedly arranged separated from

20  the housing 40, but sealingly connected to the housing 40.

The foregoing description of the preferred embodiments of the present
invention has been provided for the purposes of illustration and description. It
is not intended to be exhaustive or to limit the invention to the precise forms
disclosed. Obviously, many modifications and variations will be apparent to
25  practitioners skilled in the art. The embodiments were chosen and described
in order to best explain the principles of the invention and its practical
applications, thereby enabling others skilled in the art to understand the
invention for various embodiments and with the various modifications as are

suited to the particular use contemplated.



1. A device for cooling of electric nmotor (10), which electric notor
conprises a stator (30) with a thernoset cased jacket surface/stator back
(35), wherein a housing (40) is arranged to surround the stator (30), the
device conprising at | east one cooling channel (50) in which a liquid
cooling nmediumis intended to streamfor cooling of the electric notor

(10), wherein the housing (40) is arr %ged to run separated fromthe stator
(30) along a main part of the thernoset cased jacket surface (35) of the
stator (30) for form ng of said cooling channel (50) between the housing
(40) and said jacket surface (50), characterized in that the stator w nding
(32) of LR@@ tator is arranged to run along and axially project from and
turn ouf of said jacket surface (35), wherein the stator (30) including
the projecting stator winding (32) is enbedded with said thernoset (E),

wherein sai dqcool Ar&v@ea&r&bmﬁg‘i&)e@dtﬁ@mbﬁxtm)nmcb@tewennétbecmﬁwee@ (40)
and the thus pro jectin gstator w ndin b(gggaﬁcordln to

claim1, whef@ih S8) withna theraose E?Squlaﬁbﬂsﬂrfaﬁ?/é&?t‘?fy WaerexT davi ce

accordi ng tOh@dsmgm) @Jan%m w&rﬁjrmuﬁalt@b Sthdd (3h) Coeldelige BBRNOHSME at least
constituted b evi ce according to any of clai 1 3, wherein
t he housing P ?W'@gs‘@ém“ﬂdp@ RoMeR BiguidocRing ”ier?éi’?rﬂfs ByURE%ns of

seal i ng nmeanfpr C68ingadf thé @lecerRAsH Vﬂ))e\mﬂer@fnet&leouﬁnhg (scb)awrraﬁé@a tordn A
devi ce accordin

i s arranged ?%Pag?ttﬁgémg?eﬁtﬂoél(g@) %&'i‘%lal ’Vai”np%f’ﬁﬂ@o@?ﬁﬂ%se&f?gg‘?éela%t‘msdl o .

A devi ce aCF?Ierg@Q%)be%éiS’cﬁto'ﬁ(30)Cfdiﬂffbtrﬁlh§@f sam@emtngeiheﬁnat(soxM\béeraﬁfeanged
to run axi a et

sed stator (30
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is arranged to eam essentjally cir um‘ere in,said.c channel
(50) . g of sasl Jrac et surface (é% erein e stator ?éd) |ncll¥d|ng the projec ?ng spag
winding (32) is embedded with said thermoset (E), wherein said cooling channel

(50) also is formed between the housing (40) and the thus projecting stator

winding (32).

2. A device according to claim 1, wherein said thermoset (E) is constituted by
epoxy.

3. A device according to claim 1 or 2, wherein said liquid cooling medium is

constituted by water.

4. A device according to any of claim 1-3, wherein the housing (40) is
sealingly connected to said thermoset (E) by means of sealing means (60) at the

respective end area of the stator (30).

5. A device according to any of claims 1-4, wherein said liquid cooling

medium is arranged to stream essentially axially in said cooling channel (50).

6. A device according to claim 5, comprising support elements (52b) arranged
to run axially between the housing (40) and the thermoset cased stator (30)
forming axial cooling channel portions (52b) of said cooing channel (50).



8. A device according to claim?7, conprising support elenents (52a)
arranged to run circunferentially between the housing (40) and the

t hernoset cased stator (30) form ng cooling channel portions (50a) of said
cool i ng channel extending circunferentially. 9. An electric notor (10)
conprising a cooling device according1 0 any preceding claim 10. A notor
vehicle (1) conprising at | east one el®ectric notor (10) according to claim

7. A device according to any of claims 1-4, wherein said liquid medium is

arranged to stream essentially circumferentially in said cooling channel (50).

8. A device according to claim 7, comprising support elements (52a) arranged
to run circumferentially between the housing (40) and the thermoset cased stator
(30) forming cooling channel portions (50a) of said cooling channel extending

circumferentially.

9. An electric motor (10) comprising a cooling device according to any

preceding claim.

10. A motor vehicle (1) comprising at least one electric motor (10) according to

claim 9.



