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(57) Abstract: The invention relates to a bearing arrange-
ment (1), comprising two roller bearings (2, 3) being axially
distanced in an axial direction (a), wherein the bearing inner
ring (4) for both roller bearings (2, 3) is made as a one-piece
part, wherein the bearing inner ring (4) has two raceways (5,
6) for two rows of roller elements (7, 8) and wherein the
bearing inner ring (4) has tracks (9) for the balls (10) of a
Constant Velocity Joint (11) at a radial inner section. To
provide a compact unit with few parts which can be eftect-
ively be adjusted to a desired pre-load the invention pro-
poses that the bearing inner ring (4) has a section (12) ex-
tending along an axial distance (b) which is located between
the two raceways (5, 6), wherein the section is equipped
with means (13) for reducing the stitfness of the material of
the bearing inner ring (4). Further- more, the invention
relates to a method for adjusting the axial pre-load in such a
bearing arrangement.
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Bearing Arrangement and Method for Adjusting

the Axial Pre-load in it

Technical Field

The invention relates to a bearing arrangement, comprising two roller bear-
ings being axially distanced in an axial direction, wherein the bearing inner
ring for both roller bearings is made as a one-piece part, wherein the bearing
inner ring has two raceways for two rows of roller elements and wherein the
bearing inner ring has tracks for the balls of a Constant Velocity Joint at a ra-
dial inner section. Furthermore, the invention relates to a method for adjusting

the axial pre-load in such a bearing arrangement.

Background

Bearing arrangements of the kind mentioned above are known in the art. EP 0
181 654 B1 shows such a design, where the one-piece inner ring of a two-row
roller bearing is equipped at its radial inner surface with the tracks of a Con-
stant Velocity Joint (CVJ). A similar solution is shown in GB 2 088 489 A.

Also here, a compact bearing arrangement is provided by incorporating the
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tracks of the CVJ into an inner circumference of the bearing inner ring. Other

designs are shown in GB 2 145 481 A and in GB 2 150 987 A.

It is thereby quite complicated and laborious to adjust the axial pre-load in the
two roller bearings to a specific defined level. Especially the requirement to
the precision of the manufactured parts is very high to obtain a desired pre-

load after assembly of the bearing arrangement.

Thus, it is an object of the present invention to propose a bearing ar-
rangement of the generic kind which allows to effectively adjust the two bear-
ings to a desired pre-load. Simultaneously, it should become possible to pro-

vide a compact unit with few parts.

Summary of the invention

A solution according to the invention is characterized in that the bearing
inner ring has a section extending along an axial distance which is located be-
tween the two raceways, wherein the section is equipped with means for re-

ducing the stiffness of the material of the bearing inner ring.

Such means for reducing the stiffness of the material of the bearing inner ring
in the section can be a plurality of recesses which are distributed around the
circumference of the bearing inner ring. Preferably, the recesses are bores,
which are machined into the section. The recesses are preferably distributed

around the circumference of the bearing inner ring equidistantly.
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The section has preferably a substantial straight extension in a radial cross
section, wherein the section extends under an angle to the axial direction.

Preferably this angle is between 10° and 30°.

Also, the bearing outer ring for both roller bearings is preferably made as a
one-piece part, wherein the bearing outer ring has two raceways for the two

rows of roller elements.

The maximum of the radial thickness of the bearing inner ring is preferably at
most 200 % of the minimum of the radial thickness of the bearing inner ring
along its axial extension. That is, the bearing inner ring is preferably made of
a quite homogeneous tube section without specific thick portions. Thus, mas-

sive sections are avoided.

The bearing inner ring is preferably free of any flange element. For the pur-
pose of connection of adjacent machine parts (wheel, brake disc, etc.) it is
suggested according to a preferred embodiment of the invention that the bear-
ing inner ring has a cylindrical end section for connecting those adjacent ma-
chine parts. Specifically, the cylindrical end section can have a plurality of
holes around its circumference, wherein the holes are preferably distributed
around the circumference of the cylindrical end section equidistantly. Fur-

thermore, the holes can have a circular shape.

The Constant Velocity Joint can be for example of the Rzeppa kind or of the
tripod kind. A Rzeppa joint consists of a spherical inner with six grooves in it,
and a similar enveloping outer shell; each groove guides one ball. Typical
Rzeppa joints allow 45° to 48° of articulation. The tripod joints are normally
used at the inboard end of car driveshafts. This joint has a three-pointed yoke

attached to the shaft, which has barrel-shaped roller bearings on the ends.
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These fit into a cup with three matching grooves, attached to the differential.
A typical tripod joint has up to 50 mm of plunge travel and 26° of angular ar-

ticulation.

The bearing arrangement is preferably part of a wheel bearing unit of a vehi-

cle.

The method for adjusting the axial pre-load in a bearing arrangement of the

kind mentioned above comprises — according to the invention — the steps of:

a) providing the bearing inner ring with a section extending along an
axial distance which is located between the two raceways, wherein
the section is equipped with means for reducing the stiffness of the

material of the bearing inner ring;

b) carrying out a plastically deformation of at least a part of the sec-
tion, so that the effective distance between the two raceways is

changed.

The proposed design has different advantages:

Since the inner bearing ring is made as a one-piece part, there is no (weak)
parting-line along the axial extension of the bearing inner ring. The bearing

inner ring can be designed with a quite thin wall thickness. This saves weight.

Since the CV] is placed inside the inner ring, it can have a quite larger diame-
ter. Furthermore, a certain degree of freedom is given to place the CVJ at a

desired location within the inner side of the bearing inner ring.
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With regard to the assembly method the following is noted: The bearing ar-
rangement is assembled by placing the bearing inner ring out of center inside
the bearing outer ring, i. €. excentrically. This creates space to place the balls
of both raceways into their space between the inner and outer bearing ring.
Once all balls are inseted, they are distributed around the circumference of the
bearing and located by means of a cage which it then mounted. By doing so a

certain degree of pre-load is established.

Additional pre-load can be realized by deforming the inner ring at a

predefined area, i. e. in the mentioned section which is reduced in stiffness.

This area, i. e. the section, is located between the two raceways of the two
roller bearings. Due to the means for weakening (bores) it is quite easy and
possible to deform the section and thus the bearing inner ring plastically. By
deforming this area radially inward or outward it is possible to increase the

preload of the two ball rows.

The bearing inner ring does not contain a flange as usual in pre-known
solution of wheel bearings, which flange normally carries the wheel and brake
disc. Instead, an axial extending cylindrical end section with holes is provided
for mounting the wheel and brakedisc. By doing so it is possible to use
classical bearing seals on both sides of the bearing arrangement; also those
bearing seals can be mounted from both sides. If there would be a flange, this
would not be possible. Also, the bearing cage can thus be mounted from both

sides of the bearing arrangement.

Thus, a high level of part integration becomes possible by the proposed
solution. The number of parts is reduces. This causes also beneficially a quite

lightweight construction.
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Furthermore, a degree of freedom is created with respect to the placement of

the CVJ inside of the bearing inner ring.

Ordinary seals can be used and easily mounted. The seals and the cages can

be mounted from both sides of the bearing arrangement.

Brief description of the drawings

The drawing shows an embodiment of the invention. The only figure shows a
radial cross section of a bearing arrangement which is a part of a vehicle and

which is used for supporting a wheel of the vehicle.

Detailed description of the invention

Normally, driven wheels in vehicles comprise a separate wheel bearing and a
separate driveshaft. Those components are connected by means of some kind
of spline. The wheel bearing consists normally a stationary outer bearing ring
connected to the suspension of the vehicle; furthermore, is has a rotating inner
bearing ring which is connected to the wheel and to the driveshaft. The inner
bearing ring can comprise two halves, a flange and a Small Inner Ring (SIR),
both containing a raceway. The SIR is fixed to the flange, for example by or-

bital forming.
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In order to save weight, to integrate the functionality and to reduce the num-
ber of parts and machining procedures, the following design is proposed ac-
cording to the invention which comes up with a wheel bearing with integrated
Continuous Velocity Joint (CVJ). Here, preferably both the bearing inner ring
and the bearing outer ring are made as a one-piece part. The bearing inner
ring comprises two raceways on the outer diameter and CV]J tracks on the in-
side of the bearing inner ring. The CVJ can be of any type, e. g. of the Rzeppa
kind or of the tripod kind.

Specifically, the following design is proposed:

The bearing arrangement 1 comprises two roller bearings 2 and 3. In the em-
bodiment both roller bearings 2, 3 are angular contact ball bearings. The bear-
ing inner ring 4 has two raceways 5 and 6 for the roller elements 7 and 8
which are balls in the present case. Thus, the bearing inner ring 4 is made as a
one-piece element which comprises the two raceways 5, 6 for both rows of

balls 7, 8.

Similar, the bearing outer ring 14 has two raceways 15 and 16 for the balls 7,
8. Also, the bearing outer ring 14 is a one-piece element which comprises the

two raceways 15, 16 for both rows of balls 7, 8.

The bearing inner ring 4 is also designed to have tracks 9 for the balls 10 of a
Constant Velocity Joint (CVJ) 11. The tracks 9 are arranged at the radial inner
circumference of the bearing inner ring 4, while the raceways 5, 6 are ar-
ranged at the radial outer circumference of the bearing inner ring 4 which has

generally a tube-shaped design.
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While the bearing inner ring 4 extends in an axial direction a it has a section
12 which has a certain axial extension or distance b. As can be seen in the
figure this section 12 has in the depicted radial cross section a substantial
straight form, which is arranged under an angle « relatively to the axial direc-

tion a. The angle o is about 20° in the embodiment.

This section 12 is equipped with means 13 for reducing the stiffness of the
section. More specifically, holes 13 are machined into the section 12 which
are arranged equidistantly around the circumference of the bearing inner ring
4. Depending on the distance of the holes 12 in circumferential direction and
the diameter of the same the remaining stiffness can be adjusted. In general,
the remaining stiffness is chosen in such a way that it is guaranteed that the
forces during the operation of the bearing arrangement 1 do not lead to a plas-

tic deformation of the bearing inner ring 4.

But the weakened design allows to adjust the axial pre-load in the bearing ar-
rangement 1 during assembly of the same. For doing so, radial forces are ap-
plied to the section 12 after the two roller bearings 2, 3 are completely mount-
ed. By a plastic deformation of the section 12 and more specifically by a radi-
al deformation of the same the effective distance between the two raceways 5
and 6 can be modified and thus the effective axial pre-load in the bearing ar-

rangement can be adjusted.

For plastic deformation a (not depicted) tool can press from the radial inner
side of the bearing inner ring 4 radially outwards onto the section to deform

the same.

As can be seen the radial thickness d of the whole bearing inner ring 4 is not

varying very much, compared with the pre-known solutions as mentioned
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above. Preferably, the maximal radial thickness of the bearing inner ring 4 is
about 200 % or less than the minimal radial thickness of the bearing inner ring

4 along its axial extension.

As can be seen, the bearing inner ring 4 is free from any flange element. In-
stead, the bearing inner ring 4 comprises a cylindrical end section 17 which is
substantially tube-shaped. In the cylindrical end section holes 18 are ma-
chined which serve for fixing further components like the wheel and/or the

brake disk.
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Patent Claims:

Bearing arrangement (1), comprising two roller bearings (2, 3) being ax-
ially distanced in an axial direction (a), wherein the bearing inner ring
(4) for both roller bearings (2, 3) is made as a one-piece part, wherein the
bearing inner ring (4) has two raceways (5, 6) for two rows of roller ele-
ments (7, 8) and wherein the bearing inner ring (4) has tracks (9) for the
balls (10) or roller elements of a Constant Velocity Joint (11) at a radial

inner section,

characterized in that

the bearing inner ring (4) has a section (12) extending along an axial dis-
tance (b) which is located between the two raceways (5, 6), wherein the
section is equipped with means (13) for reducing the stiffness of the ma-

terial of the bearing inner ring (4).

Bearing arrangement according to claim 1, characterized in that the
means (13) for reducing the stiffness of the material of the bearing inner
ring (4) in the section (12) are a plurality of recesses which are distribut-

ed around the circumference of the bearing inner ring (4).
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3.

12

Bearing arrangement according to claim 2, characterized in that the re-

cesses (13) are bores.

Bearing arrangement according to claim 2 or 3, characterized in that the
recesses (13) are distributed around the circumference of the bearing in-

ner ring (4) equidistantly.

Bearing arrangement according to one of claims 1 to 4, characterized in
that the section (12) has a substantial straight extension in a radial cross
section, wherein the section (12) extends under an angle (), preferably

between 10° and 30°, to the axial direction (a).

Bearing arrangement according to one of claims 1 to 5, characterized in
that the bearing outer ring (14) for both roller bearings (2, 3) is made as a
one-piece part, wherein the bearing outer ring (14) has two raceways (15,

16) for the two rows of roller elements (7, 8).

Bearing arrangement according to one of claims 1 to 6, characterized in
that the maximum of the radial thickness (d) of the bearing inner ring (4)
is at most 200 % of the minimum of the radial thickness (d) of the bear-

ing inner ring (4) along its axial extension.

Bearing arrangement according to one of claims 1 to 7, characterized in

that the bearing inner ring (4) is free of any flange element.
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10.

11.

12.

13.

14.

13

Bearing arrangement according to one of claims 1 to 8, characterized in
that the bearing inner ring (4) has a cylindrical end section (17) for con-

necting adjacent machine parts.

Bearing arrangement according to claim 9, characterized in that the cy-
lindrical end section (17) has a plurality of holes (18) around its circum-
ference, wherein the holes (18) are preferably distributed around the cir-

cumference of the cylindrical end section (17) equidistantly.

Bearing arrangement according to claim 10, characterized in that the

holes (18) have a circular shape.

Bearing arrangement according to one of claims 1 to 11, characterized in

that the Constant Velocity Joint (11) is of the Rzeppa kind.

Bearing arrangement according to one of claims 1 to 11, characterized in

that the Constant Velocity Joint (11) is of the tripod kind.

Bearing arrangement according to one of claims 1 to 13, characterized in

that it is part of a wheel bearing unit of a vehicle.
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15. Method for adjusting the axial pre-load in a bearing arrangement (1),
comprising two roller bearings (2, 3) being axially distanced in an axial
direction (a), wherein the bearing inner ring (4) for both roller bearings
(2, 3) is made as a one-piece part, wherein the bearing inner ring (4) has
two raceways (5, 6) for two rows of roller elements (7, 8) and wherein
the bearing inner ring (4) has tracks (9) for the balls (10) or roller ele-

ments of a Constant Velocity Joint (11) at a radial inner section,

characterized in that

the method comprises the steps of:

a) providing the bearing inner ring (4) with a section (12) extending
along an axial distance (b) which is located between the two race-
ways (5, 6), wherein the section is equipped with means (13) for re-

ducing the stiffness of the material of the bearing inner ring (4);

b) carrying out a plastically deformation of at least a part of the section
(12), so that the effective distance between the two raceways (5, 6)

is changed.
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