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(54) GEAR PUMP

(57)  The invention relates to a gear pump (2), in par-
ticular for a hydraulic unit in a drive train of a motor ve-
hicle, with a housing (10) which consists of multiple hous-
ing parts (12, 14, 16), with a drive gear (20) and with a

pump gear (22), which are arranged inside the housing
(10), characterized in that the pump gear (22) is mounted
on a bearing structure (40) designed integrally with one
of the housing parts (12, 14, 16).
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Description

[0001] The invention relates to a gear pump, in partic-
ular for a hydraulic unit in a drive train of a motor vehicle,
with a housing which consists of multiple housing parts,
with a drive gear and with a pump gear, which are ar-
ranged inside the housing.

[0002] Thegearpump canbe used to provide a volume
flow of hydraulic fluid, for example in order to supply an
actuator, a coolant circuit or a lubrication system.
[0003] An electric motor can be provided in order to
drive the gear pump such that the gear pump can be
operated flexibly with the desired output flow and can
optionally also be completely switched off in phases in
which no output flow is required.

[0004] In terms of the costs of the gear pump, it is de-
sirable that the latter can be installed with little effort.
[0005] The object of the invention is to provide a gear
pump of the type mentioned at the beginning which can
be installed with little effort.

[0006] In order to achieve this object, it is provided ac-
cording to the invention in the case of a gear pump of the
type mentioned at the beginning that the pump gear is
mounted on a bearing structure formed integrally with
one of the housing parts. The gear pump according to
the invention is characterized by a very low number of
components and accordingly by low production costs.
The installation processis also greatly simplified because
there is no need to install separate bearing components
for the pump gear, for example a bearing axle.

[0007] The bearing structure is preferably a cylindrical
protrusion such that a sliding bearing is available with a
relatively large support surface.

[0008] According to an embodiment of the invention,
it is provided that the pump is a single-stage pump and
the pump gear is supported axially between a housing
partand a housing cover. The pump gear is here mounted
in an axial direction between the housing part and the
housing cover without any additional measures being re-
quired.

[0009] According to an alternative embodiment, it is
provided that the pump is a two-stage pump in which the
pump gear of the first stage is arranged between a hous-
ing part and a housing intermediate part, and the pump
gear of the second stage is supported axially between
the housing intermediate part and a housing cover. In
this embodiment, the housing part and the housing inter-
mediate part can be provided with the bearing structure
for the pump gear such that all the components can be
installed in one direction one after the other.

[0010] Accordingto an embodiment, itis provided here
thatthe two stages differin terms of their axial dimensions
such that different flow volumes are obtained which are
adapted to different applications.

[0011] It is preferably provided that two pump gears
mesh in the drive gear such that a larger output flow re-
sults with small axial dimensions.

[0012] According to a preferred embodiment, it is pro-
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vided that the drive gear and the pump gear are config-
ured identically. This entails even more reduced produc-
tion costs because only one type of gear has to be pro-
duced.

[0013] According to an embodiment of the invention,
it is provided here that the drive gear and the pump gear
have a cylindrical bearing portion and a torque-transmis-
sion portion which has a cross-sectional shape which
differs from a circular shape. Depending on the applica-
tion of the corresponding gear, one of these portions re-
mains unused; in the case of the pump gear, the cylin-
drical bearing portion is used, whilst in the case of the
drive gear, the torque-transmission portion is used. It has
been shown that each of these portions, although it is
configured as shorter in the axial direction than the cor-
responding gear, has a sufficient strength to be able to
absorb the stresses which occur.

[0014] The torque-transmission portion can have in
cross-section the shape of a slot with rounded end sides,
as a result of which there is a low notch effect inside the
gear. Moreover, the complementary torque-transmission
region on a drive shaft can be produced relatively simply.
[0015] The bearing portion preferably has at least par-
tially a larger radius than the torque-transmission portion
such that a shoulder which is active in the axial direction
is formed between the bearing portion and the torque-
transmission portion, which shoulder can be used for ax-
ial positioning.

[0016] According to an embodiment of the invention,
adrive shaftis provided which is connected non-rotatably
to the drive gear, wherein the drive shaft is fixed in the
axial direction in interaction with the drive gear. In this
embodiment, there is a saving in an axial bearing for the
bearing shaft because the bearing shaft is fixed in the
axial direction by means of the drive gear in the pump
housing.

[0017] In order to axially fasten the drive gear on the
drive shaft, it can be provided that the drive gear is
pressed onto the drive shaft.

[0018] It can also be provided that the drive shaft has
a bearing collar which is arranged between a housing
part and the drive gear. This bearing collar, which can
for example be a retaining ring which is accommodated
in a groove of the drive shaft, is then supported in one
direction directly on one of the housing parts and in the
other direction indirectly, namely via the drive gear, on
another of the housing parts. The drive shaft is also re-
liably fixed in the axial direction as a result.

[0019] According to an embodiment, itis provided that
the drive shaft has a torque-transmission region which
is arranged between two bearing regions, wherein a first
one of the bearing regions has a larger external diameter
than the torque-transmission region, and the second
bearing region has a smaller external diameter than the
torque-transmission region. The graduated external di-
ameters enable the gear pump to be installed in a single
direction, which facilitates the installation process.
[0020] According to an embodiment of the invention,
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it is provided that a rotor of a drive motor is arranged
axially fixedly and non-rotatably on the drive shaft, where-
in the first bearing region is arranged between the rotor
and the torque-transmission region. This makes it pos-
sible for the drive shaft to be ready installed in the housing
together with the pump gear and the drive gear, such that
apre-installed pump module is created, on the drive shaft
of which the rotor is already installed. This module can
then be installed on a housing of an electric motor such
that the gear pump is completed.

[0021] Theinvention will be described below by means
of an embodiment which is illustrated in the appended
drawings, in which:

- Figure 1 shows a cross-section through a gear pump
according to the invention;

- Figure 2 shows a cross-section through the pre-in-
stalled pump module;

- Figure 3 shows the housing of the gear pump in a
perspective view of the side facing away from the
drive motor;

- Figure 4 shows the housing in a perspective view
according to that in Figure 3, wherein the housing
cover is removed;

- Figure 5 shows a side view of the gear pump with
the housing cover removed;

- Figure 6 shows the housing part of the first pump
stage in a perspective view, wherein only the drive
gear is shown therein;

- Figures 7a, 7b and 7c show the gear used in the first
pump stage in a perspective view, a plan view and
a view in section; and

- Figures 8a, 8b and 8c show the gear used in the
second pump stage in a perspective view, a plan
view and a view in section.

[0022] A gear pump 2 which is provided to provide a
hydraulic oil output flow is shown in Figures 1 to 7. This
can be used, in particular in the drive train of a motor
vehicle, to supply an actuator, for example to supply a
clutch actuator or a gear selector, or lubrication points,
for example in a gearbox or a clutch, or also in order to
provide a flow of cooling oil in order, for example, to cool
the friction linings of a friction clutch.

[0023] The gear pump 2 has a drive motor 3 which is
configured here as an electric motor with a rotor 5.
[0024] The rotor 5 is installed axially fixedly and non-
rotatably on a drive shaft 6 which is mounted in the pump
module 8 of the gear pump 2.

[0025] The pump module 8 has a housing 10 which in
turn has a housing part 12, a housing intermediate part
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14 and a housing cover 16.

[0026] The pump module 8 forms, together with the
drive shaft 6 and the rotor 5, a pre-installed assembly
which can be installed on a housing 9 of the electric motor
4 in which the stator of the electric motor is also provided.
[0027] The gear pump is here configured as a two-
stage pump, wherein a first stage is formed between the
housing part 12 and the housing intermediate part 14,
and a second stage is formed between the housing in-
termediate part 14 and the housing cover 16. The term
"stage" applies to the stages of gears which are present.
[0028] Each stage has a drive gear 20 as well as two
pump gears 22. The pump is configured as a double-
suction one for each stage.

[0029] The drive gear 20 and the two pump gears 22
of each stage are configured identically; they therefore
differ only in terms of their function. The drive gear 20 is
driven by the electric motor and the pump gears 22 mesh
in the drive gear 20.

[0030] Each of the gears has a cylindrical bearing por-
tion 24 and a torque-transmission portion 26. These are
arranged next to each other in the axial direction (see in
particular Figures 7c and 8c). Each of the portions ex-
tends here over approximately 50% of the axial length of
the gear 20, 22.

[0031] The bearing portion 24 is configured as a cylin-
drical protrusion. The torque-transmission portion 26
has, in contrast, a cross-sectional shape which differs
from a circular shape. In the exemplary embodiment
shown, the torque-transmission portion 26 has in cross-
section the shape of a slot with rounded end sides (see
in particular Figures 7b and 8b).

[0032] The bearing section 24 has a larger cross-sec-
tion than the torque-transmission portion 26 such that,
viewed from the side of the bearing portion 24, an axial
abutment shoulder 30 is formed (see in particular Figures
7c and 8c).

[0033] The drive shaft 6 has a torque-transmission re-
gion 32 which is configured with a cross-sectional shape
adapted to the torque-transmission portion 26. The drive
gears 20 are arranged on the torque-transmission region
32 (see in particular Figure 2). The torque-transmission
portion 26 is coupled to the torque-transmission region
32 such that the drive gears 20 are co-rotated when the
drive shaft 6 is set in rotation. The bearing portion 24 of
the drive gears 20 here has no function.

[0034] The drive shaft 6 is fixed in the axial direction
inside the housing 10. For this purpose, a bearing collar
in the form of a retaining ring 34 is provided which en-
gages in a groove in the drive shaft 6. The retaining ring
34 (see in particular Figure 2) here lies in a depression
in the housing intermediate part 14 on the side facing the
first stage of the gear pump. Axial stresses on the drive
shaft 6 are thus absorbed in one direction directly in the
housing intermediate part 14 and in the other direction
via the drive gear 20 of the first pump stage of the housing
part 12.

[0035] The drive shaft 6 is mounted in the housing 10



5 EP 4 428 370 A1 6

by means of two bearing regions 36, 38, wherein the
bearing region 36 is configured on the side of the rotor 5
with a large external diameter and the bearing region 38
is configured on the side of the housing cover 16 with a
small diameter. The torque-transmission region 32, the
diameter of which is smaller than the diameter of the bear-
ing region 36 but larger than the diameter of the bearing
region 38, lies between them.

[0036] The pump gears 22 are mounted in the housing
10 by means of the bearing portion 24 which is received
on a bearing structure 40. The bearing structure 40 is in
each case designed integrally with one of the housing
parts and designed so that it complements the bearing
portion 24 in the corresponding pump gear 22.

[0037] For the first pump stage, the bearing structure
40 is configured as a cylindrical protrusion which is con-
figured integrally with the housing part 12.

[0038] For the second pump stage, the bearing struc-
ture 40 is configured as a cylindrical protrusion which is
configured integrally with the housing intermediate part
14.

[0039] As can be seen in particular in Figure 2, the
pump gears 22 sit with their bearing portion 24 on the
bearing structure 40, whilst the torque-transmission por-
tion 26 here has no function.

[0040] Because of the structure of the different com-
ponents of the gear pump, the latter can be installed par-
ticularly simply.

[0041] Inafirststep, therotor5is fastened on the drive
shaft 6. For example, the rotor 5 can be moulded directly
onto the drive shaft 6.

[0042] The housing part 12 is then pushed onto the
drive shaft 6 and the pump gears 22 can be placed into
the housing part 12 onto the bearing structures 40. The
drive gear 20 is also installed on the drive shaft 6. In the
next step, the retaining ring 34 is attached and the hous-
ing intermediate part 14 is installed. The drive gear 20
and the pump gears 22 of the second pump stage are in
turn installed therein. The housing is then closed by
means of the housing cover 16.

[0043] It can be seen that the installation takes place
in one direction, for example from left to right with refer-
ence to Figure 2.

Claims

1. Gear pump (2), in particular for a hydraulic unit in a
drive train of a motor vehicle, with a housing (10)
which consists of multiple housing parts (12, 14, 16),
with a drive gear (20) and with a pump gear (22),
which are arranged inside the housing (10), charac-
terized in that the pump gear (22) is mounted on a
bearing structure (40) designed integrally with one
of the housing parts (12, 14, 16).

2. Gear pump (2) according to claim 1, characterized
in that the bearing structure (40) is a cylindrical pro-
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10.

1.

12.

13.

trusion.

Gear pump (2) according to claim 1 or claim 2, char-
acterized in that the pump is a single-stage pump
and the pump gear (22) is supported axially between
a housing part (12) and a housing cover (16).

Gear pump (2) according to claim 1 or claim 2, char-
acterized in that the pump is a two-stage pump in
which the pump gear (22) of the first stage is ar-
ranged between a housing part (12) and a housing
intermediate part (14), and the pump gear (22) of the
second stage is supported axially between the hous-
ing intermediate part (14) and a housing cover (16).

Gear pump (2) according to claim 4, characterized
in that the two stages differ in terms of their axial
dimensions.

Gear pump (2) according to one of the preceding
claims, characterized in that two pump gears (22)
mesh in the drive gear (20).

Gear pump (2) according to one of the preceding
claims, characterized in that the drive gear (20) and
the pump gear (22) are configured identically.

Gear pump (2) according to claim 7, characterized
in that the drive gear (20) and the pump gear (22)
have a cylindrical bearing portion (24) and a torque-
transmission portion (26) which has a cross-section-
al shape which differs from a circular shape.

Gear pump (2) according to claim 8, characterized
in that the torque-transmission portion (26) has in
cross-section the shape of a slot with rounded end
sides.

Gear pump (2) according to claim 8 or claim 9, char-
acterized in that the bearing portion (24) has atleast
partially a larger radius than the torque-transmission
portion (26).

Gear pump (2) according to one of the preceding
claims, characterized in that a drive shaft (6) is pro-
vided which is connected non-rotatably to the drive
gear (20), wherein the drive shaft (6) is fixed in the
axial direction in interaction with the drive gear (20).

Gear pump (2) according to claim 11, characterized
in that the drive shaft (6) has a bearing collar (34)
which is arranged between a housing part (12, 14,
16) and the drive gear (20).

Gear pump (2) according to claim 12, characterized
in thatthe bearing collar (34)is aretaining ring which
is accommodated in a groove of the drive shaft (6).
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14. Gear pump (2) according to one of claims 11 to 13,
characterized in that the drive shaft (6) has a
torque-transmission region (32) which is arranged
between two bearing regions (36, 38), wherein a first
one of the bearing regions (36) has a larger external 5
diameter than the torque-transmission region (32),
and the second bearing region (38) has a smaller
diameter than the torque-transmission region (32).

15. Gear pump (2) according to one of claims 11 to 14, 10
characterized in that a rotor (5) of a drive motor (4)
is attached axially fixedly and non-rotatably on the
drive shaft (6), wherein the first bearing region (36)
is arranged between the rotor (5) and the torque-
transmission region (32). 15
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