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Description

[0001] The invention relates to a system which com-
prises an electric machine with a first shaft and a hy-
draulic unit with a second shaft. The invention addition-
ally relates to a hydraulic unit and an electric machine for
such a system.

[0002] The electric machine is usually configured as an
electric motor and is connected to a hydraulic unit con-
figured as a pump. The electric machine comprises a
stator and a rotor connected to the shaft or forming the
shaft. However, it can also be provided that the hydraulic
unit drives the electric machine as a generator.

[0003] In order to transmit the torques between the
(first) shaft of the electric machine and the (second) shaft
of the hydraulic unit, itis known to provide a so-called bell
housing, which spaces the electric machine and the
hydraulic unit apart from one another in a connecting
manner and inside which a transmission shaft connects
the first shaft and the second shaft to one another. The
bell housing and the transmission shaft have the advan-
tage that the electric machine and the hydraulic unit can
be aligned with respect to one another to a certain extent
during assembly so that the manufacturing tolerances in
particular relative to the bearings of the first shaft of the
electric machine and the bearings of the second shaft of
the hydraulic unit can be compensated. A disadvantage
however is that the length of the entire system (in the
direction of the direction of extension of the shafts) is
substantially increased by the bell housing and the trans-
mission shaft. In addition, a large number of parts with
corresponding assembly expenditure and costs is ne-
cessary to construct the complete system.

[0004] In order to construct a more compact system
which requires fewer components, itis known toinsertthe
first shaft of the electric machine and the second shaft of
the hydraulic unit directly into one another thereby form-
ing a positive and direct shaft-hub connection. Such a
more compact system is known, for example, from DE 10
2016 225 196 A1. Itis proposed there that the shaft-hub
connection is lubricated by means of the hydraulic fluid
conveyed by the hydraulic unit. For this purpose a leak-
age oil channel running in the axial direction of the pump
shaftis proposed, which extends over the entire length of
the pump shaft. Hydraulic fluid which passes from a
pressurized conveying chamber of the pump along a
bearing of the pump head into a leakage oil chamber
inside the hydraulic unit can thus enter into the end of the
leakage oil channel which is disposed at the front-side
end of the pump shaft inside the hydraulic unit. The
leakage oil flowing through the central leakage oil chan-
nel, after exit from the leakage oil channel at the end
assigned to the shaft-hub connection flows along the
shaft-hub connection and lubricates the shaft-hub con-
nection. In order to facilitate this leakage oil flow, adrainis
proposed through which the leakage oil drains off after
lubrication of the shaft-hub connection. A separate drain
is therefore required which must be formed between the
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electric machine and the hydraulic unit or in the electric
machine. An apparative adaptation of the electric ma-
chine or an adapter piece disposed between the electric
machine and the hydraulic unit is therefore necessary.
[0005] Other examples of electric machine-hydraulic
unitassemblies are disclosed in US 2010/193296 A1 and
US 2004/052667 A1.

[0006] Itistherefore the object of the presentinvention
to provide a system comprising an electric machine and a
hydraulic unit as well as an electric machine and a
hydraulic unit by means of which it is possible to further
integrate the leakage oil drain in the hydraulic unit.
[0007] The objectis achieved by a system, a hydraulic
unit, an electric machine having the features of the re-
spective independent claim. Advantageous further de-
velopments of the system, the hydraulic unit, the electric
machine are specified in the dependent claims and in the
description, wherein individual features of the advanta-
geous further developments can be combined with one
another in a technically meaningful manner. In particular,
the features described with reference to the system can
be applied to the hydraulic unit or the electric machine
and vice versa.

[0008] The objectis achieved in particular by a system
according to claims 1 and 6.

[0009] The objectis also achieved by a hydraulic unit,
wherein a shaft of the hydraulic unit has a central recess
and at least one transverse channel, and the at least one
transverse channel extends from the central recess to an
external circumference of the shaft.

[0010] The object is also achieved by an electric ma-
chine, wherein a shaft of the electric machine has a
central recess and at least one transverse channel,
wherein the atleast one transverse channel extends from
the central recess to an external circumference of the
shaft.

[0011] The invention will be discussed hereinafter with
reference to the system. However, the embodiments
described also explicitly relate to the independent hy-
draulic unit, the independent electric machine.

[0012] In an embodiment of the system the first shaft
and the second shaft are inserted directly into one an-
other to form the shaft-hub connection, in which case the
first shaft or the second shaft comprises the central
recess, wherein the at least one transverse channel
extends from the central recess to an external circum-
ference of the respective shaft. Preferably, the central
recess and the at least one transverse channel are
formed in the second shaft of the hydraulic unit.

[0013] The first shaft and the second shaft may be
directly inserted into one another to form the shaft-hub
connection so that no further components (such as bell
housing and transmission/intermediate shaft) need to be
provided in order to connect the shaft of the electric
machine to the shaft of the hydraulic unit.

[0014] In an alternative embodiment the first shaft and
the second shaft may be indirectly connected by an
intermediate shaft. In this case, the shaft-hub connection
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comprises an intermediate shaft for connecting the first
shaft and the second shaft, wherein the central recess
and the atleast one transverse channel may be formed in
the intermediate shaft.

[0015] Preferably a plurality (at least two, preferably at
least four, particularly preferably no more than eight) of
transverse channels adjoin the central recess, which
extend in particular rectilinearly in each case from the
central recess to an external circumference of the shaft.
The atleastone transverse channel can extend outwards
strictly in the radial direction and therefore at a right angle
to a longitudinal axis of the shaft. However, it is also
possible that the at least one transverse channel is
aligned at a different angle to the longitudinal axis of
the shaft. The transverse channel(s) can, for example,
be formed by a bore.

[0016] The invention is based on the finding that fluid
located in the at least one transverse channel (in parti-
cular leakage oil from a leakage oil chamber of the
hydraulic unit) is subjected to a centrifugal force during
operation of the system, whereby fluid can be conveyed
from the central recess into a chamber surrounding the
external circumference of the shaft, wherein fluid can be
sucked in as a result of the negative pressure formed
thereby in the recess, with the result that a specific
conveying direction of the fluid is predefined.

[0017] In other words: the invention provides in its
basic idea that the first shaft of the electric machine,
the second shaft of the hydraulic unit or the intermediate
shaft has transverse channels running outwards in parti-
cular in the radial direction for conveying the leakage olil
along the shaft-hub connection. Thus, leakage oil can be
specifically conveyed for lubrication of the contact points
between the shafts and in particular can be circulated
back into a leakage oil chamber of the hydraulic unit.
Thus, no additional drain is required for leakage oil.
[0018] According to the invention, the hydraulic unit
comprises a leakage oil chamber. The leakage oil cham-
berisin particular a chamber inside the hydraulic unitinto
which hydraulic oil enters during operation from the
pressurized conveying chamber of the hydraulic unit.
For example, hydraulic fluid enters along bearings of
the components conveying the pressurized hydraulic
fluid. In this case, the central recess can be disposed
in the (second) shaft of the hydraulic unit or in the inter-
mediate shaft, wherein the at least one transverse chan-
nel extends from the central recess to the leakage oil
chamber. The recess is preferably formed in the (second)
shaft ofthe hydraulic unit as an axial channel and extends
from the at least one transverse channel through the
second shaft to the direct shaft-hub connection. Alterna-
tively, the central recess may be formed in the in the
intermediate shaft as an axial channel and extends from
the at least one transverse channel through the inter-
mediate shaftto a front-side end of the intermediate shaft.
The axial channel extending in the axial direction of the
shaft therefore has an inlet at a front-side end facing the
electric machine through which leakage oil (after lubricat-
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ing the shaft-hub connection) can enter into the axial
channel. Therefore, the axial channel does not extend
completely through the second shaft or through the inter-
mediate shaft. Accordingly, the axial channel is to be
considered a blind hole extending from the front-side
end through the shaft to the at least one transverse
channel.

[0019] Inanalternative embodiment, it can be provided
that the (first) shaft of the electric machine has the recess
and the adjoining at least one transverse channel. In this
case, the recess is arranged in particular directly adjoin-
ing areceptacle for the (second) shaft of the hydraulic unit
or for the intermediate shaft. In this embodiment, leakage
oil which has already flowed along the contact points of
the shaft-hub connection is conveyed through the (first)
shaft of the electric machine into the chamber surround-
ing the shaft.

[0020] Preferablyinthis embodiment, itis possible that
a separate drain is provided for the leakage oil conveyed
through the at least one transverse channel of the first
shaft of the electric machine.

[0021] Inone embodimentitis preferably provided that
the shaft-hub connection is connected fluidically outside
the second shaft via at least one passage to a leakage oll
chamber inside of the hydraulic unit. A first passage or a
first group of such passages is provided so that leakage
oil flows out from the leakage oil chamber inside the
hydraulic unit to the shaft-hub connection.

[0022] Such a first passage can be implemented, for
example, by mounting the (second) shaft of the hydraulic
unit without a shaft seal in a housing of the hydraulic unit
in a direction towards the shaft-hub connection. In this
case, therefore, leakage oil flows from the leakage oil
chamber along the surface of the (second) shaft through
the housing of the hydraulic unit in the direction of the
shaft-hub connection. In the case of the first embodi-
ments described above, according to which the central
recess and the at least one transverse channel are
formed in the (second) shaft of the hydraulic unit or in
the intermediate shaft, the fluid that has come from the
leakage oil chamber enters into the axial channel in the
second shaft (or in the intermediate shaft) after it has
flowed along contact points of the shaft-hub connection.
In the second embodiment described above, according
to which the central recess and the at least one trans-
verse channel are formed in the (first) shaft of the electric
machine, the fluid that has come from the leakage oil
chamber along the second shaft is conveyed into a
chamber surrounding the first shaft.

[0023] A passage for the fluidic connection of the leak-
age oil chamber inside the hydraulic unit and the shaft-
hub connection can additionally or alternatively be
formed by atleast one, preferably a plurality of opening(s)
(which is/are formed in particular as a recess and pre-
ferably as a hole), which is/are disposed adjacent to the
second shaft in a housing or a housing component (for
example, in a cover cap or a bearing) of the hydraulic unit.
In the case of the first embodiments described above, the
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leakage oil can flow out from the leakage oil chamber
through the at least one opening in the housing to the
shaft-hub connection and then into the axial channel in
the second shaft or in the intermediate shaft. In the case
of the second embodiment described above, the leakage
oil conveyed through the at least one transverse channel
can flow back through the opening into the leakage oil
chamber. In this connection it is preferable if a front end
face of the first shaftis sealed with respect to the hydraulic
unit so that leakage oil can flow from the leakage oil
chamber inside the hydraulic unit along the outside of
the shaft and along the shaft-hub connection to the
recess in the (first) shaft of the electric machine and from
there can be conveyed back through the at least one
transverse channel to the openings in the housing, which
are radially outwardly offset in relation to the sealed end
face of the shaft, into the leakage oil chamber.

[0024] Preferably the at least one opening can be
closed and preferably has an internal thread for this
purpose. Thus, in a delivery state the opening can be
closed by, for example, a screw. In this case, the opening
can be closed until shortly before attachment of the
hydraulic unit to the electric machine.

[0025] In an example, the shaft-hub connection has a
splined connection, wherein the spline connection com-
prises at least one pin having an external toothed struc-
ture and at least one receptacle having an internal
toothed structure.

[0026] The pin preferably having the external toothed
structure can be formed on the first shaft of the electric
machine in which case the receptacle having the internal
toothed structure is preferably disposed on a front-side
end of the second shaft of the hydraulic unit. Alternatively,
the pin preferably having the external toothed structure
can be formed on the (second) shaft of the hydraulic unit,
in which case the receptacle preferably having the inter-
nal toothed structure is disposed on a front-side end of
the (first) shaft of the electric machine.

[0027] In an example, the first shaft of the electrical
machine and the second shaft of the hydraulic unit may
each comprise a receptacle on its front-side ends pre-
ferably having the internal toothed structure, wherein the
intermediate shaft forms two pins each having an exter-
nal toothed structure for insertion into the receptacles, in
case the first shaft is connected to the second shaft via
the intermediate shaft.

[0028] In order to fix the electric machine on the hy-
draulic unit, a housing of the electric machine and a
housing of the hydraulic unit can be connected to one
another in a suitable manner (for example, by corre-
sponding screw connections) for example, by forming
at least one flange or a cover cap.

[0029] Thefirstshaftisin particular mounted by means
of two bearings in the electric machine. The second shaft
is in particular mounted by means of two bearings in the
hydraulic element. In particular, if the pin with the external
toothed structure is formed on the second shaft of the
hydraulic unit, the pin projects beyond one of the bearings
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and beyond the housing of the hydraulic unit in the
direction of the electric machine.

[0030] When specifically implementing the system, it
has been found that the internal toothed structure and the
external toothed structure of the spline connection are
severely worn. The background of this severe wear could
be that as a result of the forces acting on the shaft inside
the hydraulic unit during operation, it can occur that the
pin projecting beyond the bearing is deflected from its
neutral position and thus does not maintain its positio-
n/alignment in the rest state in the receptacle of the
electric machine. Another reason for the severe wear
could be that as a result of tolerances of the electric
machine or of the hydraulic unit, when connecting the
electric machine to the hydraulic unit the pin in the re-
ceptacle does not occupy the desired position/alignment.
[0031] It has been shown that in order to reduce the
wear of the spline connection inter alia, a certain ratio
range of pitch circle diameter to external toothed struc-
ture length of the external toothed structure on the pin is
advantageous.

[0032] Thus, the external toothed structure of the pin,
which can be formed either on the first shaft of the electric
machine, on the second shaft of the hydraulic unit or on
the intermediate shaft, has an external toothed structure
length and a pitch circle diameter. The external toothed
structure length is the length of the teeth in the direction of
extension of the shaft. It is now preferred that the ratio of
pitch circle diameter to external toothed structure length
is less than 1.2, particularly preferably less than 1.1 and
quite particularly preferably less than 1.05. On the other
hand, the ratio of pitch circle diameter to external toothed
structure length should be at least 0.8, preferably at least
0.9 and particularly preferably at least 0.95. In a particu-
larly preferred embodiment, the ratio of pitch circle dia-
meter to external toothed structure length is between
0.95 and 1.05 and is particularly preferably equal to 1.
Anindependentinvention is also seen in this ratio of pitch
circle diameter to external toothed structure length which
can be claimed independently of the above-described
solution for a system comprising electric machine and
hydraulic unit.

[0033] The hydraulic unit is preferably embodied as a
swash plate unit which can be operated as pump or
motor. In a swash plate unit the deflection of the pin of
the shaft projecting beyond the housing during operation
is particularly great as a result of the forces acting on the
shaft inside the swash plate pump. The pin of the shaft of
the swash plate pump projecting beyond the housing of
the swash plate pump is therefore inserted immediately
and directly into a corresponding receptacle of the elec-
tric machine. Alternatively, the hydraulic unit that can be
operated as pump or motor can be executed as an angled
piston unit, a gear unit, a rotary vane unit or a screw
spindle unit.

[0034] The spline connection is preferably a spline in
which the tapered teeth of the external toothed structure
engage in the internal toothed structure. Such a spline is
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defined, for example, in ANSI B92.1 from 1996.

[0035] Theinvention and the technical background are
explained hereinafter by reference to the figures as an
example. In the figures schematically

Figure 1:  shows a perspective view of a hydraulic
unit,

Figure 2:  shows a connecting region of an electrical
unit,

Figure 3:  shows a second shaft of the hydraulic unit,

Figure 4:  shows a sectional view through a region of
an exemplary embodiment of a system,

Figure 5:  shows a sectional view through a region of
a further exemplary embodiment of a sys-
tem and

Figure 6:  shows a sectional view through a region of
an even further exemplary embodiment of a
system.

[0036] The hydraulic unit 20 shown in Figure 1 and

configured as a swash plate pump comprises a housing
26 which has a cover cap 27. Mounted in the housing 26 is
a shaft 21 which projects with a pin 22 beyond the cover
cap 27. The pin 22 has an external toothed structure 23
with an external toothed structure length 24 and a pitch
circle diameter 25. The shaft 21 with the pin 22 is also
shown as a single component in Figure 3.

[0037] Figure 2 shows an electric machine 10 with its
connecting region to the hydraulic element 20. A shaft 11
of the electric machine 10 has a receptacle 12 with an
internal toothed structure 13.

[0038] The pin22 ofthe shaft 21 of the hydraulic unit 20
is inserted in the receptacle 12 of the electric machine 10
to form a system. The shaft 11 of the electric machine 10
is thus connected directly to the shaft 21 of the electric
hydraulic unit 20 forming a positive locking shaft-hub
connection. Thus, no additional components are re-
quired to connect the shafts 21, 22 of the electric machine
10 and of the hydraulic unit 20 to one another.

[0039] In order that a tolerance deviation of the bear-
ings of the shafts 11 and 21 can be compensated, the
ratio of the pitch circle diameter 25 to external toothed
structure length 24 is between 0.8 and 1.2 and preferably
between 0.95 and 1.05. For the same reason the internal
toothed structure 13 has a tolerance in class 07.

[0040] Figures4 and 5 each show aregion of a system
consisting of an electric machine 10 and a hydraulic unit
20. Thus, the end of the hydraulic unit 20 facing the
electric machine 10 and that of the hydraulic unit 20
facing the electric machine 10 are shown. In all the
exemplary embodiments, it can be seen that the hydrau-
lic unit 20 has a housing 26 which can comprise a cover
cap 27 as a component. A leakage oil chamber 28 is
formed inside the housing 26 into which hydraulic fluid
can flow from the conveying chamber of the hydraulic unit
along corresponding bearings (not shown) of the pump
head. In addition, a leakage oil outlet 32 can be provided
from which the leakage oil can emerge from the leakage
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oil chamber 28.

[0041] Inaddition, the receptacle 12 already described
above can be seen at one end of the first shaft 11 in which
the pin 22 of the second shaft 21 of the hydraulic unit 20 is
inserted.

[0042] In the exemplary embodiment of Figure 4, a
central recess 29 configured as an axial channel is
formed in the second shaft 21 of the hydraulic unit 20.
This recess 29 configured as an axial channel is adjoined
by two transverse channels 30 extending in the radial
direction to an external circumference 31. The transverse
channels 30 thus run from the end of the recess 29 into
the leakage oil chamber 28. The recess 29 ends on the
side facing the electric machine 10 on an end face of the
second shaft 21.

[0043] Inthe exemplary embodiments shown in Figure
5 arecess 29 is formed in the first shaft 11 of the electric
machine 10 which adjoins the receptacle 12 for the pin
22. Starting from the recess 29 two transverse channels
30 extend to an external circumference 31 of the first
shaft 11.

[0044] In both exemplary embodiments a passage 33
is formed along the external circumferential surface or
through a bearing of the second shaft 21 of the hydraulic
unit 20 through which leakage oil can flow from the
leakage oil chamber 28 under appropriate pressure con-
ditions. The exemplary embodiment of Figure 5 provides
a separate leakage oil outlet 32 in the electric machine 10
which is fluidically connected via the transverse channels
30 to the recess 29 in the first shaft 11.

[0045] During operation the first shaft 11 and the sec-
ond shaft 21 rotate about their longitudinal axes. This has
the result that leakage oil located in the transverse chan-
nels 30 is conveyed outwards as a result of centrifugal
forces and anegative pressure is formed in the recess 29.
[0046] Inthe exemplary embodimentshownin Figure 4
this again has the result that a negative pressure is also
formed in the region of the receptacle 12 so that leakage
oil flows from the leakage oil chamber 28 through the
passage 33 and along the coupling point between the pin
22 and the receptacle 12. Thus, the coupling point be-
tween the pin 22 and the receptacle 12 is permanently
lubricated. The leakage oil then enters into the recess 29
formed as an axial channel and passes from the trans-
verse channels 31 back into the leakage oil chamber 28.
[0047] Inthe exemplary embodiments shown in Figure
5, the rotation of the shafts 11, 21 also has the result that
as a result of the centrifugal forces acting on the leakage
oil in the transverse channels 30, a negative pressure is
formed in the recess 29 with the result that leakage oil
(hydraulic fluid) flows along the outer side of the second
shaft 21 through the first passage 33 and along the
coupling point between the receptacle 12 and the pin
22, with the result that the coupling point is lubricated.
The fluid conveyed through the transverse channels 30
flows to the separate leakage oil outlet 32 of the electric
machine 10.

[0048] Figure 6 shows a region of a further embodi-
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ment of a system consisting of an electric machine 10 and
a hydraulic unit 20, which hydraulic unit 20 might be
embodied as gear pump, for example. In the following
mainly the differences with regard to the above described
embodiments will be described.

[0049] In this embodiment the first shaft 11 of the
electric machine 10 is indirectly connected to the second
shaft 21 of the hydraulic unit 20. The first shaft 11 is
connected to the second shaft 21 via an intermediate
shaft 40, which is inserted with its one end having an
external toothed structure into a receptacle 12 of the first
shaft 11 and with its other end having also an external
toothed structure into a receptacle formed within the
second shaft 21. Accordingly, the intermediate shaft 40
connects the first shaft 11 and the second shaft 21 in a
torque proof manner, so that a rotational movement of the
first shaft 11 is transferred into a rotational movement of
the second shaft 21. Thereby, a shaft-hub connection is
formed between the first shaft 11 and the second shaft 21.
[0050] The intermediate shaft 40 has a central recess
29 which extends from and end face of the intermediate
shaft 40 facing the first shaft 11 to transverse channels
30, the transverse channels 30 extending radially out-
wards towards an external circumference of the inter-
mediate shaft 40. Within the housing 26 of the hydraulic
unit 20 a leakage oil chamber 28 is formed, which sur-
rounds the external circumference of the intermediate
shaft 40 in an area, in which the transverse channels 30
exit.

[0051] During operation centrifugal forces acting on
the leakage oil in the transverse channels 30 produce
a negative pressure in the central recess 29, so that
leakage oil from the leakage oil chamber 28 flows along
the outer circumference of the intermediate shaft 40 into
the receptacle 12 of the first shaft 11 and enters from
there into the central recess 29. The leakage oil within the
central recess 29 is expelled through the transverse
channels 30 back into the leakage oil chamber 28. Ac-
cordingly, the positive locking connection between the
first shaft 11 and the intermediate shaft 40 is lubricated by
the leakage oil.

[0052] In order to enhance the leakage oil flow along
the external circumference of a shaft a tooth of the ex-
ternal or internal toothed structure may within the shaft-
hub connection may be omitted.

[0053] Thus, a compact system comprising electric
machine and hydraulic unit is provided which can be
operated with low maintenance.

Reference list
[0054]

10  Electric machine

11 First shaft

12  Receptacle

13  Internal toothed structure
20  Hydraulic unit
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21 Second shaft

22  Pin

23  External toothed structure
24  External toothed structure length
25  Pitch circle diameter

26  Housing

27  Cover cap

28 Leakage oil chamber

29 Recess

30 Transverse channel

31 External circumference
32 Leakage oil outlet

33 Passage

40 Intermediate shaft

Claims
1. System comprising

- an electric machine (10), wherein the electric
machine (10) comprises a first shaft (11), and
- a hydraulic unit (20), wherein the hydraulic unit
(20) comprises a second shaft (21), a housing
(26) and a leakage oil chamber (28) inside the
housing (26),

wherein

« thefirst shaft (11) and the second shaft (21) are
connected to one another to form a shaft-hub
connection,

« the shaft-hub connection comprises a central
recess (29) and

 the shaft-hub connection is fluidically con-
nected to an interior (28) of the hydraulic unit
(20) for lubrication, wherein

the central recess (29) adjoins at least one
transverse channel (30), wherein the at least
one transverse channel (30) extends from the
central recess (29) to an external circumference
(31) of the shaft-hub connection,
characterised in that,

the at least one transverse channel (30) ends at
a point on the external circumference of one of
shaft which does not overlap with the other shaft
inthe connected state, so that leakage oil can be
conveyed from the leakage oil chamber (28)
inside the hydraulic unit (20) along the shaft-
hub connection arranged outside the housing
(26) of the hydraulic unit (20), and wherein the
first shaft (11) and the second shaft (21) are
inserted into one another to form the shaft-hub
connection, and in that the first shaft (11) and/or
the second shaft (21) comprises the central
recess (29), wherein the at least one transverse
channel (30) extends from the central recess
(29) to an external circumference (31) of the
shaft.
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System according to claim 1, wherein the central
recess (29) and the at least one transverse channel
(30) are disposed in the second shaft (21).

System according to claim 1 or 2, wherein the at least
one transverse channel (30) extends from the central
recess (29) to the leakage oil chamber (28).

System according to claim 1, wherein the first shaft
(11) has a receptacle (12) for the second shaft (21)
and wherein the central recess (29) formed in the first
shaft (11)adjoins the receptacle (12) and wherein the
at least one transverse channel (30) is formed in the
first shaft (11).

System according to Claim 4, wherein a front-side
end face of the first shaft (11) is sealed with respect to
the hydraulic unit (20).

System comprising

- an electric machine (10), wherein the electric
machine (10) comprises a first shaft (11), and
- a hydraulic unit (20), wherein the hydraulic unit
(20) comprises a second shaft (21), a housing
(26) and a leakage oil chamber (28) inside the
housing (26),

wherein

« the first shaft (11) and the second shaft (21) are
connected to one another to form a shaft-hub
connection,

« the shaft-hub connection comprises a central
recess (29) and

» the shaft-hub connection is fluidically con-
nected to an interior (28) of the hydraulic unit
(20) for lubrication, wherein

the central recess (29) adjoins at least one
transverse channel (30), wherein the at least
one transverse channel (30) extends from the
central recess (29) to an external circumference
(31) of the shaft-hub connection,
characterised in that,

the shaft-hub connection comprises an inter-
mediate shaft (40) for connecting the first shaft
(11) and the second shaft (21), wherein the
central recess (29) and the at least one trans-
verse channel (30) are formed in the intermedi-
ate shaft (40), wherein the at least one trans-
verse channel (30) extends from the central
recess (29) to an external circumference of
the intermediate shaft (40), so that leakage oil
can be conveyed from the leakage oil chamber
(28) inside the hydraulic unit (20) along the
shaft-hub connection arranged outside the
housing (26) of the hydraulic unit (20).

10

15

20

25

30

35

40

45

50

55

7.

10.

1.

12.

13.

14.

15.

System according to one of claims 1to 5, wherein the
central recess (29) extends as an axial channel from
the at least one transverse channel (30) through the
second shaft (21) to the shaft-hub connection.

System according to one of the preceding claims,
wherein the central recess (29) extends as an axial
channel from the at least one transverse channel
(30) through the second shaft (21) or through the
intermediate shaft (40) to a front-side end of the
second shaft (30) or of the intermediate shaft (40)
facing the first shaft (11).

System according to one of the preceding claims,
wherein the at least one transverse channel (30)
ends at a point on the external circumference (31)
of the shaft which does not overlap with an other
shaft in the connected state.

System according to one of the preceding claims,
wherein the shaft-hub connection is connected flui-
dically outside the second shaft (21) via at least one
passage (33) to the leakage oil chamber (28) of the
hydraulic unit (20).

System according to Claim 10, wherein the second
shaft (21) is mounted without a shaft seal in a hous-
ing (26) of the hydraulic unit (20) to form a passage
(33) in the direction towards the shaft-hub connec-
tion.

System according to one of the preceding Claims 10
or 11, wherein the housing (26) surrounds the sec-
ond shaft(21)in which atleast one opening is formed
to form a passage.

System according to Claim 12, wherein the at least
one opening can be closed and preferably has an
internal thread for this purpose.

Hydraulic unit (20) for a system according to one of
the preceding claims, wherein a shaft (21) of the
hydraulic unit (20) has a central recess (29) and at
least one transverse channel (30), wherein the at
least one transverse channel (30) extends from the
central recess (29) to an external circumference (31)
ofthe shaft (21), wherein the hydraulic unit (20) has a
housing (26) and a leakage oil chamber (28) inside
the housing (26) and the at least one transverse
channel (30) extends from the recess (29) to the
leakage oil chamber (28).

Hydraulic unit (20) according to Claim 14, wherein
the recess (29) extends as an axial channel from the
at least one transverse channel (30) through the
shaft to a front side of the shaft (21) accessible
outside a housing.
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16. Electric machine (10) for a system according to one

of Claims 1 to 13, wherein a shaft (11) of the electric
machine (10) has a central recess (29) and at least
one transverse channel (30), wherein the at least
onetransverse channel (30) extends from the central
recess (29) to an external circumference (31) of the
shaft (11), wherein the shaft (11) has a receptacle
(12) for a shaft and the recess (29) adjoins the
receptacle (12).

Patentanspriiche

System, aufweisend

- eine elektrische Maschine (10), wobei die
elektrische Maschine (10) eine erste Welle
(11) aufweist, und

- eine Hydraulikeinheit (20), wobei die Hydrau-
likeinheit (20) eine zweite Welle (21), ein Ge-
hause (26) und eine Leckagedlkammer (28) in
dem Gehause (26) aufweist, wobei

« die erste Welle (11) und die zweite Welle
(21) miteinander verbunden sind, um eine
Welle-Nabe-Verbindung zu bilden,

+ die Welle-Nabe-Verbindung eine zentra-
len Aussparung (29) aufweist und

« die Welle-Nabe-Verbindung strémungs-
technisch mit einem Inneren (28) der Hyd-
raulikeinheit (20) zur Schmierung verbun-
den ist, wobei

sich an die zentrale Aussparung (29) mindestens ein
Querkanal (30) anschlief3t, wobei sich der mindes-
tens eine Querkanal (30) von der zentralen Ausspa-
rung (29) zu einem auReren Umfang (31) der Welle-
Nabe-Verbindung erstreckt, dadurch gekenn-
zeichnet, dass der mindestens eine Querkanal
(30) an einem Punkt an dem aufReren Umfang einer
der Wellen endet, derim verbundenen Zustand nicht
mit der anderen Welle iberlappt, sodass Leckagedl
von der Leckagedlkammer (28) in der Hydraulikein-
heit (20) entlang der Welle-Nabe-Verbindung gefor-
dert werden kann, die auf3erhalb des Gehauses (26)
der Hydraulikeinheit (20) angeordnet ist, und wobei
die erste Welle (11) und die zweite Welle (21) in-
einander eingesetzt sind, um die Welle-Nabe-Ver-
bindung zu bilden, und dass die erste Welle (11)
und/oder die zweite Welle (21) die zentralen Aus-
sparung (29) aufweist, wobei sich der mindestens
eine Querkanal (30) von der zentralen Aussparung
(29) zu einem aufieren Umfang (31) der Welle er-
streckt.

System nach Anspruch 1, wobei die zentrale Aus-
sparung (29) und der mindestens eine Querkanal
(30) in der zweiten Welle (21) angeordnet sind.
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3.

System nach Anspruch 1 oder 2, wobei sich der
mindestens eine Querkanal (30) von dem zentralen
Ausschnitt (29) zur Leckagedlkammer (28) er-
streckt.

System nach Anspruch 1, wobei die erste Welle (11)
eine Aufnahme (12) fur die zweite Welle (21) auf-
weist und wobei sich die zentrale Aussparung (29),
die in der ersten Welle (11) gebildet ist, mit der
Aufnahme (12) verbunden ist, und wobei der min-
destens eine Querkanal (30) in der ersten Welle (11)
gebildet ist.

System nach Anspruch 4, wobei eine Stirnseite der
ersten Welle (11) gegen die Hydraulikeinheit (20)
abgedichtet ist.

System, aufweisend

- eine elektrische Maschine (10), wobei die
elektrische Maschine (10) eine erste Welle
(11) aufweist, und

- eine Hydraulikeinheit (20), wobei die Hydrau-
likeinheit (20) eine zweite Welle (21), ein Ge-
hause (26) und eine Leckagedlkammer (28) in
dem Gehause (26) aufweist, wobei

« die erste Welle (11) und die zweite Welle
(21) miteinander verbunden sind, um eine
Welle-Nabe-Verbindung zu bilden,

« die Welle-Nabe-Verbindung eine zentrale
Aussparung (29) aufweist und

» die Welle-Nabe-Verbindung strémungs-
technisch mit einem Inneren (28) der Hyd-
raulikeinheit (20) zur Schmierung verbun-
den ist, wobei

sich an die zentrale Aussparung (29) mindestens ein
Querkanal (30) anschlief3t, wobei sich der mindes-
tens eine Querkanal (30) von der zentralen Ausspa-
rung (29) zu einem auflReren Umfang (31) der Welle-
Nabe-Verbindung erstreckt, dadurch gekenn-
zeichnet, dass die Welle-Nabe-Verbindung eine
Zwischenwelle (40) aufweist, um die erste Welle
(11) und die zweite Welle (21) zu verbinden, wobei
die zentrale Aussparung (29) und der mindestens
eine Querkanal (30) in der Zwischenwelle (40) ge-
bildet sind, wobei sich der mindestens eine Quer-
kanal (30) von der zentralen Aussparung (29) zu
einem aulleren Umfang der Zwischenwelle (40) er-
streckt, sodass Leckagedl von der Leckagedlkam-
mer (28) in der Hydraulikeinheit (20) entlang der
Welle-Nabe-Verbindung geférdert werden kann,
die auBerhalb des Gehauses (26) der Hydraulikein-
heit (20) angeordnet ist.

System nach einem der Anspriiche 1 bis 5, wobei
sich die zentrale Aussparung (29) als ein axialer
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Kanal von dem mindestens einen Querkanal (30)
durch die zweite Welle (21) zu der Welle-Nabe-Ver-
bindung erstreckt.

System nach einem der vorhergehenden Anspri-
che, wobei sich die zentrale Aussparung (29) als ein
axialer Kanal von dem mindestens einen Querkanal
(30) durch die zweite Welle (21) oder durch die
Zwischenwelle (40) zu einem vorderen Ende der
zweiten Welle (30) oder der Zwischenwelle (40) er-
streckt, die der ersten Welle (11) gegenuberliegt.

System nach einem der vorhergehenden Anspru-
che, wobei der mindestens eine Querkanal (30) an
einem Punkt am auReren Umfang (31) der Welle
endet, der sich in einem verbundenen Zustand nicht
mit einer anderen Welle uberlappt.

System nach einem der vorhergehenden Anspru-
che, wobei die Welle-Nabe-Verbindung stromungs-
technisch auRerhalb der zweiten Welle (21) Uber
mindestens einen Durchgang (33) mit der Leckage-
6lkammer (28) der Hydraulikeinheit (20) verbunden
ist.

System nach Anspruch 10, wobei die zweite Welle
(21) ohne Wellendichtung in einem Gehause (26)
der Hydraulikeinheit (20) montiert ist, um einen
Durchgang (33) in die Richtung zur Welle-Nabe-Ver-
bindung hin zu bilden.

System nach einem der vorhergehenden Anspriiche
10 oder 11, wobei das Gehause (26) die zweite Welle
(21) umschlieBt, wobei die mindestens eine Offnung
gebildet ist, um einen Durchgang zu bilden.

System nach Anspruch 12, wobei die mindestens
eine Offnung verschlieRbar ist und bevorzugt ein
Innengewinde flr diesen Zweck aufweist.

Hydraulikeinheit (20) fur ein System nach einem der
vorhergehenden Anspriiche, wobei eine Welle (21)
der Hydraulikeinheit (20) eine zentralen Aussparung
(29) und mindestens einen Querkanal (30) aufweist,
wobei sich der mindestens eine Querkanal (30) von
der zentralen Aussparung (29) zu einem &dulieren
Umfang (31) der Welle (21) erstreckt, wobei die
Hydraulikeinheit (20) ein Gehause (26) und eine
Leckagetlkammer (28) in dem Gehause (26) auf-
weist und sich der mindestens eine Querkanal (30)
von der Aussparung (29) zu der Leckagedlkammer
(28) erstreckt.

Hydraulikeinheit (20) nach Anspruch 14, wobei sich
die Aussparung (29) als axialer Kanal von dem min-
destens einen Querkanal (30) durch die Welle zu
einer Vorderseite der Welle (21) erstreckt, die aulRer-
halb eines Gehauses zuganglich ist.
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16. Elektrische Maschine (10) fur ein System nach ei-

nem der Anspriiche 1 bis 13, wobei eine Welle (11)
der elektrischen Maschine (10) eine zentrale Aus-
sparung (29) und mindestens einen Querkanal (30)
aufweist, wobei sich der mindestens eine Querkanal
(30) von der zentralen Aussparung (29) zu einem
auflleren Umfang (31) der Welle (11) erstreckt, wobei
die Welle (11) eine Aufnahme (12) fiir eine Welle
aufweist und die Aussparung (29) mit der Aufnahme
(12) verbunden ist.

Revendications

Systéme comprenant

- une machine électrique (10), la machine élec-
trique (10) comprenant un premier arbre (11), et
- une unité hydraulique (20), I'unité hydraulique
(20) comprenantun second arbre (21), un carter
(26) et une chambre d’huile de fuite (28) a I'in-
térieur du carter (26),

* le premier arbre (11) et le second arbre
(21) étant reliés I'un a I'autre pour former
une liaison arbre-moyeu,

* la liaison arbre-moyeu comportant un évi-
dement central (29) et

* la liaison arbre-moyeu étant en liaison
fluidique avec un espace intérieur (28) de
I'unité hydraulique (20) pour la lubrification,

I'évidement central (29) se raccordant a au moins un
canal transversal (30), 'au moins un canal transver-
sal (30) s’étendant de I'évidement central (29) a une
circonférence extérieure (31) de la liaison arbre-
moyeu, caractérisé en ce que I'au moins un canal
transversal (30) se termine en un pointde la circonfé-
rence extérieure de I'un des arbres ne chevauchant
pas l'autre arbre al'état connecté, de sorte que I'huile
de fuite peut étre acheminée de la chambre d’huile
de fuite (28) a I'intérieur de I'unité hydraulique (20) le
long de la liaison arbre-moyeu disposée a I'extérieur
du carter (26) de l'unité hydraulique (20), et le pre-
mier arbre (11) et le second arbre (21) étant insérés
I'un dans 'autre pour former la liaison arbre-moyeu,
et en ce que le premier arbre (11) et/ou le second
arbre (21) comprend I'évidement central (29), I'au
moins un canal transversal (30) s’étendant de I'évi-
dement central (29) a une circonférence extérieure
(31) de l'arbre.

Systéme selon la revendication 1, dans lequel I'évi-
dement central (29) et 'au moins un canal transver-
sal (30) sont disposés dans le second arbre (21).

Systéme selon la revendication 1 ou 2, dans lequel
I'au moins un canal transversal (30) s’étend depuis
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I'évidement central (29) jusqu’a la chambre d’huile
de fuite (28).

Systéme selon la revendication 1, dans lequel le
premier arbre (11) présente un logement (12) pour
le second arbre (21) et dans lequel I'évidement
central (29) formé dans le premier arbre (11) se
raccorde au logement (12) et dans lequel I'au moins
un canal transversal (30) est formé dans le premier
arbre (11).

Systéme selon la revendication 4, dans lequel une
extrémité frontale du premier arbre (11) est étanche
par rapport a I'unité hydraulique (20).

Systéme comprenant

- une machine électrique (10), la machine élec-
trique (10) comprenant un premier arbre (11), et
- une unité hydraulique (20), I'unité hydraulique
(20) comprenant un second arbre (21), un carter
(26) et une chambre d’huile de fuite (28) a I'in-
térieur du carter (26),

* le premier arbre (11) et le second arbre
(21) étant reliés I'un a l'autre pour former
une liaison arbre-moyeu,

* la liaison arbre-moyeu comportant un évi-
dement central (29) et

* la liaison arbre-moyeu étant reliée de ma-
niere fluidique a un espace intérieur (28) de
I'unité hydraulique (20) pour la lubrification,

I'évidement central (29) se raccordant a au moins un
canal transversal (30), I'au moins un canal transver-
sal (30) s’étendant de I'’évidement central (29) a une
circonférence extérieure (31) de la liaison arbre-
moyeu, caractérisé en ce que la liaison arbre-
moyeu comprend un arbre intermédiaire (40) pour
relier le premier arbre (11) et le second arbre (21),
I'évidement central (29) et I'au moins canal trans-
versal (20) étant formés dans I'arbre intermédiaire
(40), 'au moins un canal transversal (30) s’étendant
depuis I'évidement central (29) jusqu’a une circonfé-
rence extérieure de l'arbre intermédiaire (40), de
sorte que de I'huile de fuite puisse étre acheminée
depuis la chambre extérieure d’huile de fuite (28) a
l'intérieur de I'unité hydraulique (20) le long de la
liaison entremoyeu disposée a I'extérieur du carter
(26) de l'unité hydraulique (20).

Systéme selon 'une quelconque des revendications
1 a 5, dans lequel I'évidement central (29) s’étend
sous forme d’un canal axial depuis I'au moins un
canal transversal (30) a travers le second arbre (21)
jusqu’a la liaison arbre-moyeu.

Systéme selon I'une quelconque des revendications
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1.

12.

13.

14.

15.

16.

précédentes, dans lequel I'évidement central (29)
s’étend sous forme d’'un canal axial depuis l'au
moins un canal transversal (30) a travers le second
arbre (21) ou a travers l'arbre intermédiaire (40)
jusqu’a une extrémité frontale du second arbre
(30) ou de l'arbre intermédiaire (40) tournée vers
le premier arbre (11).

Systéme selon I'une quelconque des revendications
précédentes, dans lequel 'au moins un canal trans-
versal (30) se termine en un point de la circonférence
extérieure (31) de l'arbre qui, a I'état raccordé, ne
chevauche pas un autre arbre.

Systéeme selon 'une des revendications précéden-
tes, dans lequel la liaison arbre-moyeu est reliée
fluidiquement a I'extérieur du second arbre (21)
par au moins un passage (33) a la chambre d’huile
de fuite (28) de I'unité hydraulique (20).

Systéme selon la revendication 10, dans lequel le
second arbre (21) est monté sans joint d’arbre dans
un carter (26) de I'unité hydraulique (20) pour former
un passage (33) en direction de la liaison arbre-
moyeu.

Systéme selon 'une des revendications précéden-
tes 10 ou 11, dans lequel le carter (26) entoure le
second arbre (21) dans lequel au moins une ouver-
ture est pratiquée pour former un passage.

Systéeme selon la revendication 12, dans lequel I'au
moins une ouverture peut étre fermée et présente de
préférence un filetage intérieur a cet effet.

Unité hydraulique (20) pour systéme selon I'une des
revendications précédentes, dans laquelle un arbre
(21) de I'unité hydraulique (20) comporte un évide-
ment central (29) et au moins un canal transversal
(30), 'au moins un canal transversal (30) s’étendant
de I'évidement central (29) a une circonférence ex-
térieure (31) de I'arbre (21), I'unité hydraulique (29)
comporte un carter (26) et une chambre d’huile de
fuite (28) a l'intérieur du carter (26) et I'au moins un
canal transversal (30) s’étend de I'évidement (29) a
la chambre d’huile de fuite (28).

Unité hydraulique (20) selon la revendication 14,
dans laquelle I'évidement (29) s’étend sous forme
d'un canal axial a partir de I'au moins un canal
transversal (30) a travers I'arbre jusqu’a une face
avant de l'arbre (21) accessible a I'extérieur d’'un
carter.

Machine électrique (10) pour systéme selon l'une
quelconque des revendications 1 a 13, dans laquelle
un arbre (11) de la machine électrique (10) présente
un évidement central (29) et au moins un canal
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transversal (30), 'au moins un canal transversal (30)
s’étendant de I'évidement central (29) a une cir-
conférence extérieure (31) de l'arbre (11), I'arbre
(11) présentant un logement (12) pour un arbre et
I'évidement (29) se raccordant au logement (12).
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