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(57) Abstract: The present invention relates to a wheel
hub drive (1) for a motor vehicle, having a drive part (2)
arranged on the vehicle body side and a drive part (3) on
the wheel hub side, which comprises an angular drive (9)
for driving a wheel hub (7), which is held by a hub carrier
(8), wherein a transmission element (13) of a steering gear
is arranged on the hub carrier (8). The present invention
further relates to a motor vehicle having such a wheel hub
drive.
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WHEEL HUB DRIVE FOR A MOTOR VEHICLE

The present invention relates to a wheel hub drive for a motor vehicle, having a drive part
arranged on the vehicle body side and a drive part on the whee! hub side, which
comprises an angular drive for driving a wheel hub, which is held by a hub carrier. The

present invention further relates to a motor vehicle having such a wheel hub drive.

Such wheel hub drives are already known from the state of the art. DE 10 2005 034 278
A1 discloses a wheel hub drive for a motor vehicle, a drive part arranged on the vehicle
body side being coupled to a drive part on the wheel hub side by means of a coupling for
longitudinal compensation. In this known wheel hub drive a wheel hub of a wheel of the
motor vehicle is driven by way of an angular drive. A hub carrier is furthermore provided,
which serves to hold the wheel hub. The known wheel hub drive is aimed at reducing an
unsprung mass of the wheel hub drive and at giving it a compact construction. This is
ensured by a device for transmitting torque between the drive part arranged on the
vehicle body side and the drive part on the wheel hub side.

The object of the invention is to develop the wheel hub drive for a motor vehicle disclosed
by DE 10 2005 034 278 A1, in such a way that further functions can be incorporated,
measures being taken to ensure a compact construction.

According to the invention this object is achieved by a wheel hub drive having the features

according to claim 1 and by a motor vehicle having the features according to claim 7.

Advantageous embodiments with suitable developments of the invention are specified in
the dependent claims.
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A wheel hub drive for a motor vehicle according to the invention comprises a drive part
arranged on the vehicle body side and a drive part on the wheel hub side, which
comprises an angular drive for driving a wheel hub , which is held by a hub carrier. A
substantial idea here is that a transmission element of a steering gear is arranged on the
hub carrier.

In other words a fundamental concept of the present invention is to develop the known
wheel hub drive in such a way that the hub carrier is connected to a transmission element
of a steering gear of a steering system of the motor vehicle. This advantageously affords
a functional integration and a compact construction of the wheel hub drive.

In one embodiment the angular drive is accommodated inside the hub carrier. In this
embodiment, in particular, the hub carrier is embodied in the form of a housing, it being
possible to arrange the angular drive in an internal space formed in the hub carrier.

The transmission element of the steering gear is preferably embodied as a gearwheel
rotationally locked to the hub carrier, the steering gear preferably being embodied as a
worm gear. At the same time the transmission element may furthermore mesh with a
worm driven by an electrical machine. If the worm is driven from the side of the electrical
machine, the transmission element affords a change in the steering direction of the hub
carrier and consequently of the wheel hub and a wheel connected to the wheel hub.
Using a worm gear advantageously affords a fine resolution of the steering direction of
the wheel hub, so that the electrical machine can be designed with a relatively high
speed.

The angular drive may preferably comprise two bevel gears, which are arranged at an
angle to one another and intermesh with one another. In particular, the bevel gears are
arranged at a right angle to one another, although the bevel gears may also be arranged
at angle of less than 90 to one another. It has also proved advantageous to provide a
coupling, which is arranged on the output side of a further electrical machine and a
transmission, between the drive part arranged on the vehicle body side and the drive part
on the wheel hub side. Using the angular drive including two bevel gears and using the
coupling, which is preferably embodied as a torsion coupling or a coupling with
longitudinal compensation, advantageously ensures that the drive part arranged on the
vehicle body side can be isolated from the unsprung mass of the wheel hub drive.
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A motor vehicle according to the invention comprises at least one wheel hub drive
according to the invention.

In the motor vehicle according to the invention a wheel hub drive may be provided for
each wheel of the motor vehicle. By making modular use of the wheel hub drive on each

wheel of the motor vehicle, an all-wheel drive can advantageously be achieved.

Further advantages, features and details of the invention are set forth in the following
description of individual preferred exemplary embodiments and in the drawings, in which:

shows a schematic representation of a wheel hub drive according to one embodiment of
the present invention;

shows a schematic representation in plan view of a motor vehicle according to one
embodiment of the present invention;

shows a schematic representation in plan view of the motor vehicle, the wheels of the
motor vehicle having different steering directions.

The exemplary embodiments described in more detail below represent preferred

embodiments of the present invention.

A wheel hub drive 1 represented in Fig. 1 comprises a drive part 2 arranged on the
vehicle body side and a drive part 3 on the wheel hub side. Here the drive part 2 arranged
on the vehicle body side comprises a first electrical machine 4, which in the present
example is embodied as an internal rotor machine, although the electrical machine 4 may
alternatively be embodied as an external rotor machine. For the sake of greater clarity,
springs, shock absorbers, A-arms and other essential components of a chassis have
been omitted from the representation in Fig. 1.

The drive part 2 arranged on the vehicle body side further comprises a transmission 5
having a first gearwheel 5a and a second gearwheel 5b meshing with the first gearwheel
Sa. At the same time the first gearwheel 5a is rotatable about an axis of rotation A and
can be driven by the first electrical machine 4. It should further be mentioned that the
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second gearwheel 5b is rotatable about an axis of rotation B. When the first gearwheel 5a
is driven by the electrical machine 4, the second gearwhee! 5b rotates about the axis of
rotation B.

The hub-side drive part 3 comprises a hub 7, which is rotationally locked to a wheel 6 of
the motor vehicle and is held by a hub carrier 8. The hub 7 can here be driven by way of
an angular drive 9 comprising a first and a second bevel gear 9a, 9b, the two bevel gears
9a, 9b being arranged at an angle, in this example at a right angle, to one another. The
two bevel gears 9a, 9b intermesh with one another, so that a rotation of the second bevel
gear Sb about the axis of rotation B produces a rotation of the first bevel gear 9a about an
axis of rotation C.

The drive part 2 arranged on the vehicle body side and the drive part 3 on the wheel hub
side are connected together by means of a coupling 10. In this example the coupling 10 is
embodied as a torsion coupling or a coupling with longitudinal compensation. The
coupling 10 comprises a guide element 11, in which a shank 12 is guided. In this example
the guide element 11 is embodied as a closed sleeve, it being possible in an alternative
embodiment for the guide element 11 to be of open design in some areas. The guide
element 11 and the shank 12 are configured in such a way that they are rotationally
locked to one another, but the shank 12 is capable of moving in a direction inside the
guide element 11 represented by a double arrow D. This allows a springing of the hub-
side drive part 3 so as to be able to absorb the road surface impacts.

It should be mentioned at this point that the guide element 11 of the coupling 10
constitutes a part of the drive part 2 arranged on the vehicle body side and is rotationally
locked to the second gearwheel 5b of the transmission 5. The shank 12 of the coupling
10 furthermore forms part of the hub-side drive part 3 and is rationally locked to the
second bevel gear Sb of the angular drive 9.

In the present example the hub carrier 8, which holds the hub 7, is embodied in the form
of a housing, the angular drive 9 being accommodated inside the hub carrier 8. It is
advantageous to integrate the hub-side drive part 3 with the steering system of the motor
vehicle. For this purpose a transmission element 13, which in this example is embodied
as a gearwheel rotationally locked to the hub carrier 8, is arranged on the hub carrier 8. In
this case the transmission element 13 is a part of a steering gear. The transmission
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element 13 meshes with a worm 14 of the steering gear, which can be driven by a second
electrical machine 15. At the same time the worm 14 is rotationally locked to a rotor of the
second electrical machine 15, a rotation of the worm 14 about an axis of rotation E
producing a rotation of the transmission element 13 about the axis of rotation B. In this.
example the steering gear is therefore embodied as a worm gear, so as to ensure a fine
resolution in a steering direction of the wheel 6, with a view to the ride comfort.

By making modular use of the wheel hub drive 1 an all-wheel drive for a motor vehicle can
advantageously be achieved. Figs 2 and 3 show a schematic representation in plan view
of a motor vehicle 16 according to one embodiment of the invention, in which a wheel

hub drive 1 is assigned to each wheel 6. Figs. 2 and 3 represent different positions or
steering directions of the wheels 6.
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Patent Claims

1. A wheel hub drive (1) for a motor vehicle (16), having a drive part (2)
arranged on the vehicle body side and a drive part (3) on the wheel hub side, which
comprises an angular drive (9) for driving a wheel hub (7), which is held by a hub carrier
(8), characterized in that a transmission element (13) of a steering gear is arranged on
the hub carrier (8).

2. The wheel hub drive (1) as claimed in claim 1, characterized in that the
angular drive (9) is accommodated inside the hub carrier (8).

3. The wheel hub drive (1) as claimed in claim 1 or 2, characterized in that the
transmission element (13) of the steering gear in embodied in the form of a gearwheel
rotationally locked to the hub carrier (8).

4. The wheel hub drive (1) as claimed in one of the preceding claims,
characterized in that the steering gear is embodied as a worm gear and the transmission
element (13) meshes with a worm (14), which can be driven by an electrical machine (15).

5. The wheel hub drive (1) as claimed in one of the preceding claims,
characterized in that the angular drive (9) comprises two bevel gears (9a, 9b), which are
arranged at an angle to one another and intermesh with one another.

6. The wheel hub drive (1) as claimed in one of the preceding claims,
characterized in that a coupling (10), which is arranged on the output side of an electrical
machine (4) and a transmission (5), is provided between the drive part (2) arranged on
the vehicle body side and the drive part (3) on the wheel hub side.
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8
7. A motor vehicle (16) having at least one wheel hub drive (1) as claimed in one
of claims 1 to 6.
8. The motor vehicle (16) as claimed in claim 7, characterized in that a wheel

hub drive (1) is provided for each wheel of the motor vehicle (16).
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