wo 2016/177394 A1 I} ] 0000 00O

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property

Organization
International Bureau

—~
é

=

\

(10) International Publication Number

WO 2016/177394 Al

(51

eay)

(22)

(25)
(26)
1

(72

74

31

10 November 2016 (10.11.2016) WIPO | PCT
International Patent Classification:
F16D 1/02 (2006.01)
International Application Number:
PCT/EP2015/059723

International Filing Date:
4 May 2015 (04.05.2015)

English
Publication Language: English

Applicant: VOLVO TRUCK CORPORATION [SE/SE];
S-405 08 Géteborg (SE).

Inventor: ALM, Ivar; Backevigen 10, S-475 31 Ockerd
(SE).

Agent: VOLVO TECHNOLOGY CORPORATION;
Volvo Group Intellectual Property, BF14100, M1.7, 405
08 Goteborg (SE).

Filing Language:

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,

(84)

BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, KM, ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

(54) Title: SHAFT COUPLING

2

/1
A

2

267 21\27\(€28/31
V) GINGY

24"
o

3

FIG.

(57) Abstract: The invention relates to a shatt coupling for
coupling e.g. an input/output shaft of an electric machine to
e.g. an input/output shaft of a transmission ot a vehicle driv-
etrain. The shaft coupling comprises a first hub configured
to be arranged to a first shaft and a second hub configured to
be arranged to a second shaft, wherein the first hub and the
second hub are drivingly interconnected. The shaft coupling
further comprises a sleeve and a partitioning wall. When in-
terconnected the first and second hubs are arranged on one
side each of the partitioning wall. The sleeve is arranged
coaxially to the first and the second hub wherein a surface of
the first hub is fixed to a first surface of the sleeve and a sur-
face of the second hub is fixed to a second surtace of the
sleeve. The sleeve and the partitioning wall are made of
electrically insulating material in order to electrically insu-
late the first shaft from the second shaft.
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Shaft coupling

TECHNICAL FIELD

The present invention relates to a shaft coupling for coupling of two shafts such as e.g. an
input/output shaft of an electric machine to an input/output shaft of a transmission in a
vehicle drivetrain. The invention is applicable in e.g. heavy-duty vehicles, such as trucks,
buses and construction equipment. Although the invention will be described with respect
to a heavy-duty vehicle, the invention is not restricted to this particular vehicle, but may
also be used in other vehicles such as e.g. passenger cars.

BACKGROUND

Electric machines of full electric powertrain vehicles or hybrid vehicles are generally
associated with high voltage. In order not to jeopardize safety of vehicles with electric
machines such applications are generally associated with stringent safety regulations.
From a safety perspective it is desirable that such applications are sufficiently shielded,
such that no person or engine component accidently may come in contact with the high
voltage application. This applies both to the high voltage application as such as well as to
components in contact with the high voltage application. Even if being shielded, for high
voltage applications there is also a risk that if there is a high electrical potential difference
between the high voltage application and another component flashover may occur. The
propensity of a flashover to occur is, except for the difference in electrical potential, e.g.
dependent on the distance between the engine components with different electric
potential.

An input/output shaft of an electric machine and an input/output shaft of a transmission, to
which the electric machine is transferring torque, may e.g. have different electric potential.
Thus, for vehicles equipped with an electric machine interconnected to a transmission it is
essential that the electric machine is securely electrically insulated from the transmission,
both in that the housing of the electrical machine needs to be insulated from the housing
of the transmission but also in that the input/output shaft of the electric machine needs to
be insulated from the input/output shaft of the transmission. Further, for such applications
the torque transferred between an electric machine and a transmission is generally

transferred at relatively high rpm which adds additional requirements to the interface
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between the shafts. From packaging, available space utilization and weight perspective it
is also desirable that the coupling between such shafts is as compact and has as low
weight as possible.

US 7 514 635 discloses a shaft coupling and a method of producing such shaft coupling.
According to the shaft coupling of US 7 514 635 two electrically conducting connecting
pieces are rotatably connected in an electrically insulating manner by an insulating tube.
The electrical insulation is provided by that said tube is made of a fibre-reinforced polymer
or like and by that a cavity is formed inside the insulating tube. According to US 7 514 635
the end of respective electrically conducting piece needs to be specifically adapted in
order to be able to receive said tube and in order to secure that the electrically conducting
pieces not are accidently moved within said cavity such that they come in contact with
each other. Further, a problem with what is disclosed in US 7 514 635 is that the coupling
of US 7514635 needs to be of substantial length in order to not having the two
electrically conducting elements arranged to close to each other. Arranging the two
electrically conducting elements, which have different electric potential, to close to each
other will increase the risk of flashover to occur.

Thus, there is a need for further improvements.

SUMMARY

An object of the present invention is to provide an improved shaft coupling for
interconnecting shafts that needs to be electrically insulated in respect to each other, such
as e.g. an input/output shaft of an electric machine and an input/output shaft of a
transmission in a fully electric or hybrid vehicle drivetrain. Other type of shafts may also
advantageously be coupled by the shaft coupling of the present invention. The object is
achieved by a shaft coupling according to claim 1. Further advantageous aspects of the
present invention are disclosed in the dependent claims. The present invention further
relates to a drivetrain comprising such shaft coupling and to a vehicle comprising a
drivetrain comprising such shaft coupling.

From a safety perspective it is desirable that e.g. a high voltage application such as an
electric machine is electrically insulated from a shaft of an interconnected transmission.
However, at the same time the shaft coupling needs to be able to manage high rpms, high
torque and cannot add too much weight or require too much space. According to the
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present invention a shaft coupling providing electrical insulation and at the same time not
requiring additional space, meaning e.g. that existing design of other, related components
may still be used, is provided by securely arranging a hub of respective shaft to each
other by means of a shaft coupling comprising an electrically insulating sleeve, securely
arranging the hubs to each other, and an electrically insulating partitioning wall, arranged
to the sleeve, electrically separating the hubs of respective shaft from each other.

Thus, the present invention refers to a shaft coupling for coupling e.g. an input/output
shaft of an electric machine to e.g. an input/output shaft of a transmission in a vehicle
drivetrain. For simplicity reasons the shafts coupled by the shaft coupling of the present
invention will hereafter be referred to as shaft of electric machine and shaft of
transmission, or simply the shafts, although the shaft coupling of to the present invention
is also suitable for drivingly coupling other shafts. The shaft coupling comprises a first hub
configured to be arranged to the shaft of e.g. an electric machine and a second hub
configured to be arranged to e.g. a shaft of a transmission. The first hub and the second
hub are drivingly interconnected. The shaft coupling of the present invention may also be
used to interconnect other shafts that need to be interconnected in an electrically
insulating manner. The shaft coupling further comprises a sleeve and a partitioning wall,
wherein the first and second hubs when interconnected are arranged on each side of the
partitioning wall. Since the electric machine is able to operate at considerable rpms the
sleeve is preferably arranged essentially coaxially to the first and second hubs. The
sleeve is arranged to the first and second hubs by that a surface of the first hub is fixed to
a first surface of the sleeve and a surface of the second hub is fixed to a second surface
of the sleeve. The first and second surfaces of the sleeve may be different parts of a
larger surface of the sleeve such as e.g. different parts of an inside surface of the sleeve.
The sleeve and the partitioning wall are made of electrically insulating material in order to
electrically insulate e.g. the shaft of the electric machine from the shaft of the

transmission.

By arranging the electrically insulating sleeve such that the sleeve holds together the hubs
and arranging the electrically insulating partitioning wall between the hubs the present
invention provides a shaft coupling which securely holds the hubs together and at the
same time electrically insulates the hubs from each other. Also, by electrically insulating
the hubs by arranging the partitioning wall between them, instead of by arranging the
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hubs at a safe distance from each other, the shaft coupling can be made compact, which
is advantageous from a packaging perspective.

When herein referring to electric machine what is considered is an electric device that
may be used both as an electric motor, providing power to a drivetrain, or as a generator,
enabling energy regenerating from e.g. brake regeneration.

According to aspects of the present invention the partitioning wall may be arranged such
that a space is formed between the partitioning wall and respective axial surface of the
first and/or second hub or the partitioning wall may be arranged such that at least a part of
respective axial surface of the first and/or second hub abuts respective axial surface of
the partitioning wall. According to further aspects of the present invention, if such space is
formed the space may be filled with a suitable filling material such as e.g. a polymeric
foam in order to prevent that e.g. wear deposits, waste oil etc. are accumulated within the
space. Aspects of the present invention where the first and/or second hub abuts the
partitioning wall has the advantage that the shaft coupling can be very compact. Also, in
order to reduce material usage and lower the weight of the hubs the hubs may be
provided with a hollowing. This will be disclosed more in detail in the detailed description.

According to one aspect of the present invention the sleeve is arranged coaxially outside
of the first and second hubs wherein a radial outside surface of respective first and
second hubs are fixed to a first and second radial inside surface of the sleeve.

According to another aspect of the present invention the sleeve is made of wound
fiberglass composite. According to yet another aspect of the present invention the first
and second hubs are made of metal such as e.g. steel. However, this is just examples of
suitable materials for the sleeve, the partioning wall and the hubs and the present
invention should not be considered to be limited by these examples. The requirement of
the hubs is that they need to be made of a material providing suitable strength, rigidity,
wear resistance etc. and the sleeve and the partitioning wall, in addition to being
sufficiently strong and rigid to securely hold together the shaft coupling, need to be
electrically insulating.

According to yet an aspect of the present invention the first and second hubs are fixed to
respective first and second surface of the sleeve by means of at least one fastening
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means in a group of fastening means consisting of: adhesive, splines and press fitting.
The stated examples of suitable fastening means are all adequate and well known means
to ensure that respective hub is sufficiently fastened to the sleeve but also other ways of
fastening the hubs to the sleeve may be used.

According to one aspect of the present invention one of the first and second hubs
comprises an axially extending male part and the other hub comprises an axially
extending female part configured to receive the axially extending male part such that a
male-female coupling is provided. This aspect of the present invention provides the
advantage that the coupling of the hubs is further enhanced in radial direction by the

interacting male-female interconnecting parts.

According to yet one aspect of the present invention one of the first or second hubs is
arranged to coaxially enclose the other hub such that a radial outside surface of the
enclosed hub is facing a radial inside surface of the enclosing hub. The sleeve is arranged
between the radial outside surface of the enclosed hub and the radial inside surface of the
enclosing hub wherein a radial inside surface of the sleeve is fixed to the radial outside
surface of the enclosed hub and a radial outside surface of the sleeve is fixed to the radial
inside surface of the enclosing hub. The partitioning wall is arranged between the axial
surfaces of the first and second hub.

According to yet an aspect of the present invention the hub may be part of an end portion
of a shaft, wherein the hub is not a separate component but instead the end portion of the
shaft is formed as a hub.

The latter aspects of the present invention are examples of how aspects of the present
invention may be configured in order to fulfil currently prevailing, and for respective
application, specific requirements of the shaft coupling. A shaft coupling wherein one hub
is configured to enclose the other hub may e.g. be preferred due to engine packaging
requirements and a shaft coupling wherein an end of one of the shafts is formed as a hub
may e.g. be preferred from a manufacturing perspective.

The present invention further relates to a drivetrain comprising an electric machine, a
transmission and a shaft coupling according to any aspect, or a combination of aspects of
the present invention. The shaft coupling is configured for providing an electrically
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isolating coupling of a shaft of e.g. an electric machine to e.g. a shaft of a transmission.
According to another aspect of the present invention the shaft coupling is arranged inside

of a transmission housing of a transmission.

Further, the present invention also relates to a vehicle comprising such a drivetrain.

BRIEF DESCRIPTION OF THE DRAWINGS

With reference to the appended drawings, below follows a more detailed description of

embodiments of the invention cited as examples.

Fig. 1 shows a heavy-duty vehicle comprising a drivetrain comprising a shaft coupling
according to an aspect of the present invention,

Fig. 2 shows a first embodiment of a shaft coupling according to the present invention,
and

Fig. 3a-d show further embodiments of aspects of the present invention.

DETAILED DESCRIPTION OF EXAMPLE EMBODIMENTS OF THE INVENTION

Fig. 1 shows a heavy-duty vehicle V comprising an internal combustion engine ICE and a
drivetrain DT, wherein the drivetrain DT in turn comprises a control unit CU, a
transmission TR, an electric machine EM and a shaft coupling 1. The internal combustion
engine ICE is drivingly coupled to the transmission TR and the electric machine EM is
drivingly coupled to the transmission TR via the shaft coupling 1. The control unit CU is
configured to control the operations of the drivetrain DT and the internal combustion
engine ICE. The transmission TR is drivingly coupled to driven wheels in order to transmit
torque from the electric machine or the engine to the driven wheels. The connection
between the transmission and the driven wheels is performed in a known way and it is not

disclosed in the figures.

Referring now to fig. 2, disclosing, in detail, a first embodiment of the shaft coupling 1
according to fig. 1. The embodiment of the shaft coupling 1 of fig. 2 shows how a first hub
4 is arranged to a first shaft, preferably an input/output shaft 2 of the electric machine EM,
and a second hub 5 is arranged to a second shaft, preferably an input/output shaft 3 of
the transmission TR. For simplicity reasons the shafts that are interconnected by the shaft
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coupling 1 are hereafter referred to as the shaft 2 of the electric machine EM and the shaft
3 of the transmission TR, or simply the shafts 2, 3, but it should be highlighted that a shaft
coupling 1 according to the present invention may be used also to drivingly interconnect
also other shafts. According to the embodiment shown in fig. 2 the first and the second
hub 4, 5 are arranged to respective shaft 2, 3 using splines, wherein the inside splines 19
of the first and second hubs 4, 5 interact with the outside splines 20 of the first and
second shafts 2, 3 to arrange respective hub 4, 5 to respective shaft 2, 3. However, also
other means of fastening the hubs 4, 5 to respective shaft 2, 3 are possible such as by
means of e.g. an adhesive or by press fitting. The first and second hubs 4, 5 are
interconnected by a sleeve 6, wherein the sleeve 6 is arranged to coaxially enclose the
first and the second hub 4, 5.

A radial outside surface 24 of the first hub 4 is arranged to a first inside surface 26 of the
sleeve 6 and a radial outside surface 25 of the second hub 5 is arranged to a second
inside surface 36 of the sleeve 6. According to the embodiment of the present invention
disclosed in fig. 2 the first and second radial inside surfaces 26, 36 of the sleeve 6 are
parts of a larger radial inside surface of the sleeve 6. Respective outside surfaces 24, 25
of the hubs 4, 5 are fastened to respective inside surfaces 26, 36 of the sleeve 6 by
means of a suitable fastening means. Such fastening means may e.g. be, but is not
limited to, one of or a combination of fastening means in a group of fastening means

comprising an adhesive, by using splines and by using press fitting.

The shaft coupling 1 further comprises a partitioning wall 7. The partitioning wall 7 is
arranged between the first hub 4 and the second hub 5 to form an inner circular surface
within the sleeve 6 such that an outer circumference of the partitioning wall 7 seals
against an inner circumference of the sleeve 6. In the embodiment of the shaft coupling 1
shown in fig. 2 the first and second hubs 4, 5 are arranged such that an axial surface 21,
31 of respective first and second hubs 4, 5 abut the first and second axial surfaces 27, 28
of the partitioning wall 7. Such arrangement enables the shaft coupling 1 to be compact,
which is preferable from a packaging perspective. However, it is also possible to arrange
the first and/or second hubs 4, 5 at a distance from the partitioning wall 7 such that a
space is formed between a first and second axial surface 27, 28 of the partitioning wall 7
and the axial surfaces 21, 31 of respective first and second hubs 4, 5.
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However, it should be emphasized that the present invention is not to be considered to be
limited by this embodiment. Variations of the shaft coupling, of which a few will be
discussed below, are considered to also fall within the scope of the present invention.

According to the present invention the sleeve 6 and the partitioning wall 7 of the shaft
coupling 1 are made of electrically insulating material such that the first shaft, preferably a
shaft 2 of an electric machine EM, and the second shaft 3, preferably a shaft of a
transmission TR, are electrically insulated from each other. This has the advantage that
the shafts 2, 3 may have different electrical potential without an electric current being
formed. No electric current is formed since the output shaft 2 of the electric machine EM is
neither connected to the shaft 3 of the transmission TR directly, or via any electrically
conducting material, nor since the output shaft 2 of the electric machine EM and the shaft
3 of the transmission TR are arranged in a way such that flashover may occur.

The sleeve 6 and the partitioning wall 7 may be manufactured from the same electrically
insulating material or by different electrically insulating materials, and the material may be,

but is not limited to, a fiberglass composite.

The first and second hubs 4, 5 are further provided with a hollowing 29. As is apparent for
a person skilled in the art the hollowing 29 may be configured and arranged differently
without affecting important properties such as e.g. wear ability, strength and rigidity
adversely. The configuration of the hollowing 29 of fig. 1 has the advantage that an outer
part in radial direction of respective hub, which is arranged to the sleeve 6, is slightly
flexible in relation to the sleeve 6.

Fig. 3a, 3b, 3c and 3d shows four further exemplifying embodiments of shaft couplings 1a,
1b, 1c, 1d which all are considered to be within the scope of the present invention.
Depending on prevailing requirements, in terms of e.g. available space in the engine
compartment, and the configuration of the shafts the shaft coupling 1a, 1b, 1c, 1d is
configured to drivingly interconnect, different aspects of the shaft couplings 1a, 1b, 1¢, 1d
are most suitable, of which a few embodiments are disclosed below.

Fig. 3a shows an exemplifying embodiment of a shaft coupling 1a wherein a first hub 4a is
configured to receive a first shaft (not shown), such that the first hub 4a is enclosing the
first shaft when the first hub 4a is arranged to the first shaft, and a second hub 5a is
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configured to be coupled to a second shaft (not shown) by that an end portion of the
second shaft encloses a protruding portion 12a of the second hub 5a. In the embodiment
of fig. 3a the first and second hubs 4a, 5a are arranged at distance from a partitioning wall
7a.

The exemplifying embodiment of fig. 3a discloses that a radial inside through hole 11a,
which is configured to receive a shaft, of the first hub 4a is provided with inside splines
19a and that the protruding portion 12a of the second hub 5a is provided with outside
splines 20a. However, also other suitable means of fastening a shaft to respective first
and second hubs 4a, 5a, such as e.g. by using an adhesive or by using press fitting, is
considered to be within the scope of the present invention.

Further, in the embodiment of the shaft coupling 1a of fig. 3a the first hub 4a comprises a
hollowing 29a and the second hub 5a comprises a differently configured hollowing 30a.

Fig. 3b shows another exemplifying embodiment of a shaft coupling 1b wherein a first hub
4b is formed by an end portion of a shaft 10. In the embodiment of fig. 3b a sleeve 6¢ and
a partitioning wall 7b may be arranged to the first hub 4b when being manufactured. In the
embodiment of fig. 3b the first and the second hubs 4b, 5b are arranged such that at least
a portion of respective first and second hub 4b, 5b abuts the partitioning wall 7b. Further,
in the embodiment shown in fig. 3b a radial inside through hole 11b, which is configured to
receive a shaft, of the second hub 5b is provided with inside splines 19b.

Fig. 3c shows an exemplifying embodiment of a shaft coupling 1¢ wherein a second hub
5c is arranged to coaxially enclose a first hub 4c such that a radial outside surface 24c of
the enclosed first hub 4c is facing a radial inside surface 25c¢ of the enclosing second hub
5¢. A sleeve 6¢ is arranged between the radial outside surface 24c¢ of the first hub 4c and
the radial inside surface 25c of the second hub 5c, wherein a radial inside surface 26¢ of
the sleeve 6¢ is fixed to the radial outside surface 24c of the first hub 4c and a radial
outside surface 36c¢ of the sleeve 6¢ is fixed to the radial inside surface 25c¢ of the second
hub 5c. Further, a partitioning wall 7c is arranged inside the sleeve 6¢ such that the first
and second hubs 4c, 5c¢ are separated by the sleeve 6¢ and the partitioning wall 7c. In the
embodiment shown in fig. 3c the partitioning wall 7c abuts the second hub 5c but is
arranged at an axial distance from the first hub 4c. Further, in the embodiment shown in
fig. 3c a radial inside through hole 11c, which is configured to receive a shaft, of the first
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hub 4c is provided with inside splines 19¢ and a protruding portion 12¢ of the second hub
5c is provided with outside splines 20c.

Fig. 3d shows an exemplifying embodiment of a shaft coupling 1d wherein a first hub 4d
and a second hub 5d are formed as a male part 9 and as a female part 8 such that a
male-female coupling is provided. The female part 8 of the first hub 4d comprises an
axially extending hollowing and the male part 9 of the second hub 5d comprises an axially
extending protrusion, wherein the axially extending hollowing of the female part 8 is
configured to interact with the axially extending protrusion of the male part 9. A first shaft
2d is arranged to the first hub 4d and a second shaft 3d is arranged to the second hub 5d.
A sleeve 6d coaxially encloses the first and second hubs 4d, 5d and a partitioning wall 7d
is arranged between the first and second hubs 4d, 5d, inside of the sleeve 6d. The
partitioning wall 7d is configured to follow the hollowing and protrusion of the female part 8
and the male part 9 such that the partitioning wall 7d forms a partitioning wall, separating
the first hub 4d from the second hub 5d and sealing against an inner circumference of the
sleeve 6d, which provides electrical insulation between the first shaft 2d and the second
shaft 3d.

The embodiment of the shaft coupling 1d of fig. 3d may e.g. be advantageous where
additional support of the coupling in radial direction is required or when the shaft coupling
1d is required to handle exceptionally high rpms since the male-female coupling may
further ensure that the first and second hubs 4d, 5d are aligned.

The embodiment of fig. 3d discloses one example of how a male-female coupling
according to the present invention may be configured. Other configurations and variations
of interacting female parts and male parts, comprising mutually interacting protrusions,
hollowings and like, are also considered to be within the scope of the present invention.

It is to be understood that the present invention is not limited to the embodiments
described above and illustrated in the drawings; rather, the skilled person will recognize
that many changes and modifications may be made within the scope of the appended

claims.
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CLAIMS

1.

A shaft coupling (1) for coupling a shaft (2) of an electric machine (EM) to a shaft
(3) of a transmission (TR) in a vehicle drivetrain (DT) comprising:

a first hub (4) configured to be arranged to the shaft (2) of the electric machine
(EM) and a second hub (5) configured to be arranged to the shaft (3) of the
transmission (TR), wherein the first hub (4) and the second hub (5) are drivingly
interconnected,

characterized in that

the shaft coupling (1) further comprises:

a sleeve (6) and a partitioning wall (7),

wherein the first and second hubs (4, 5) when interconnected are arranged on
each side of the partitioning wall (7), wherein the sleeve (6) is arranged coaxially
to said first and second hub (4, 5), wherein a surface (24) of the first hub (4) is
fixed to a first surface (26) of the sleeve (6) and a surface (25) of the second hub
(5) is fixed to a second surface (36) of the sleeve (6),

and wherein the sleeve (6) and the partitioning wall (7) are made of electrically
insulating material in order to electrically insulate the shaft (2) of the electric
machine (EM) from the shaft (3) of the transmission (TR).

A shaft coupling (1) according to claim 1, wherein the sleeve (6) is made of wound
fiberglass composite.

A shaft coupling (1) according to claim 1 or 2, wherein the first and second hubs
(4, 5) are made of metal.

A shaft coupling (1) according to claim 3, wherein the metal is steel.

A shaft coupling (1) according to any one of the preceding claims, wherein the first
and second hubs (4, 5) are fixed to respective first and second surface (24, 25) of
the sleeve (6) by means of at least one fastening means in a group of fastening
means consisting of: adhesive, splines and press fitting.

A shaft coupling (1d) according to any of the preceding claim 1 to 5, wherein one
of the first and second hubs (4d, 5d) comprises an axially extending male part (9)
and the other hub (4d, 5d) comprises an axially extending female part (8)
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10.

11.

12.

configured to receive the axially extending male part (9) such that a male-female
coupling is provided.

A shaft coupling (1c) according to any of the preceding claim 1 to 6, wherein one
of the first or second hub (5¢) is arranged to coaxially enclose the other hub (4c)
such that a radial outside surface (24c) of the enclosed hub (4c) is facing a radial
inside surface (25¢) of the enclosing hub (5c¢),

wherein the sleeve (6¢) is arranged between the radial outside surface (24c) of the
enclosed hub (4c) and the radial inside surface (25c) of the enclosing hub (5¢),
and wherein a radial inside surface (26c¢) of the sleeve (6¢) is fixed to the radial
outside surface (24c) of the enclosed hub (4c) and a radial outside surface (36c¢) of
the sleeve (6¢) is fixed to the radial inside surface (25¢) of the enclosing hub (5c).

A shaft coupling (1) according to any one of the preceding claims 1 to 6, wherein
the sleeve (6) is arranged coaxially outside of the first and second hubs (4, 5) and
wherein a radial outside surface (24, 25) of respective first and second hubs (4, 5)
is fixed to a first and second radial inside surface (26, 36) of the sleeve (6).

A shaft coupling (1) according to any of the preceding claims, wherein the shaft
coupling (1) is arranged inside of a transmission housing of a transmission (TR).

A shaft coupling (1) according to any one of the preceding claims, wherein at least
one of the first and/or second hubs (4, 5) is provided with a hollowing (29).

A shaft coupling (1) according to any one of the preceding claims, wherein an axial
surface (21, 31) of at least one of the first and/or second hubs (4, 5) is provided at
a distance from a first and/or second axial surface (27, 28) of the partitioning wall
(7) such that a space is formed between at least the axial surface (21) of the first
hub (4) and the first axial surface (27) of the partitioning wall (7) and/or the axial
surface (31) of the second hub (5) and the second axial surface (28) of the
partitioning wall (7).

A shaft coupling (1) according to any one of claims 1 to 11, wherein an axial
surface (21) of the first hub (4) at least partially abuts a first axial surface (27) of
the partitioning wall (7), wherein the first axial surface (27) is facing the axial
surface (21) of the first hub (4), and/or an axial surface (31) of the second hub (5)
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at least partially abuts a second axial surface (28) of the partitioning wall (7),
wherein the second axial surface (28) is facing the axial surface (31) of the first
hub (5).

5 13. A drivetrain (DT) comprising an electric machine (EM), a transmission (TR) and a
shaft coupling (1) according to any of the preceding claims, wherein the shaft
coupling (1) is configured for providing an electrically isolating coupling of a shaft
of the electric machine (EM) to a shaft of the transmission (TR).

10 14. A vehicle (V) comprising a drivetrain according to claim 13.
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