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(57) ABSTRACT

The invention discloses a bearing ring. The bearing ring,
with a body, has an electrically insulating coating made up
of a ceramic layer with pores and a plastic for filling the
pores and coating the ceramic layer. According to the
invention, the pores have a proportion between 10 and 50%
in the ceramic layer. The invention furthermore defines an
electrically insulating coating, made up of a ceramic layer
with pores and a plastic for filling the pores and coating the
ceramic layer. The invention further still discloses a method
for applying an electrically insulating coating to a body of a
bearing ring.
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BEARING RING, ELECTRICALLY
INSULATING COATING AND METHOD FOR
APPLYING AN ELECTRICALLY
INSULATING COATING

RELATED APPLICATIONS

This Application is a Continuation application of Inter-
national Application PCT/IB2014/059616, filed Mar. 11,
2014, which in turn claims priority to German Patent Appli-
cations 10 2013 104 186.8, filed Apr. 25, 2013, filed Apr. 25,
2013, both of which are incorporated herein by reference in
their entirety.

FIELD OF THE INVENTION

The present invention refers to a bearing ring.

Additionally, the invention refers to an electrically insu-
lating coating.

Moreover, the invention relates to a method for applying
an electrically insulating coating on a body of a bearing ring.

BACKGROUND OF THE INVENTION

Practical experience shows that a passage of current
through a bearing can lead to a damage of the bearing.
Therefore a need for electrically insulated bearings exists,
particularly for electrically insulated bearing rings.

From prior art ceramic coatings are known that are
provided as an electrically insulating coating on a metallic,
and thus conductive body of a bearing ring, therefore
suppressing the passage of electric current through the
bearing, as is, for example, defined in the German patent
application DE 10 2010 015 155 A1 or DE 10 2009 014 753
Al.

Furthermore electrically insulating coatings consist
mostly of an aluminum oxide. The electrically insulating
layer of aluminum oxide is very hard. However, the dielec-
tric constant of this type of coating is higher than of
insulating plastic materials.

In addition, such electrically insulating coatings are
shock-sensitive and can burst easily, so that a small-grained
ceramic material is mounted on a bearing in a manner
through which a ceramic coating is formed with a proportion
of pores considerably less than 10%. To prevent an ingres-
sion of moisture through the pores in the ceramic coating,
the ceramic coating with its pores is sealed. The layer
thickness of such electrically insulating coatings is, in prac-
tice, currently between 0.1 and 0.4 mm.

As there are currently many problems concerning the
passage of high-frequency currents through bearings, an
enhancement is needed to secure a better insulation against
high-frequency currents.

SUMMARY OF THE INVENTION

An object of the present invention is therefore to modify
a bearing ring in such a manner that a higher insulating
performance against capacitative currents in a bearing is
ensured.

This object is accomplished by a bearing ring that com-
prises:

a body;

an electrically insulating coating carried by the body,
wherein the insulating coating is made up of a ceramic layer
with a plurality of particles and a plurality of pores between
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the particles, wherein the pores in the ceramic layer have a
proportion between 10 and 50%; and

a plastic material for filling the pores and for forming an
additional coating on the ceramic layer.

Another object of the present invention is to create an
electrically insulating coating that ensures a high insulating
performance against high-frequency currents.

This object is achieved by an electrically insulating coat-
ing for use in a bearing ring, the coating, wherein the coating
comprising:

a ceramic layer formed by a plurality of particles and a
plurality of pores between the, wherein the pores in the
ceramic layer have a proportion between 10 and 50%; and

a plastic material for filling the pores and for forming a
coating on the ceramic layer.

An additional object of the present invention is to provide
an easily executable method for providing an electrically
insulating coating on the body of a bearing ring that protects
the bearing against high-frequency currents.

This object is accomplished by a method for providing a
bearing ring by applying an electrically insulating coating on
a body of a bearing ring, comprising the following steps:

applying of a ceramic material on the body of the bearing
ring in such a manner that a ceramic layer has a plurality of
particles and plurality of pores between the particles wherein
the pores are at a proportion between 10 and 50%;

applying of a plastic material to the ceramic layer, so that
the pores are filled and the ceramic layer is coated; and
hardening the plastic material.

The inventive bearing ring with a body has an electrically
insulating coating made up of a ceramic layer with pores and
a plastic material for filling the pores and for forming a
coating on the ceramic layer. In particular, the coating for
filling the pores prevents an ingression of moisture into the
pores. However, the dielectric constant of the plastic mate-
rial is lower than that of the ceramic. According to the
invention, the pores have a proportion between 10 and 50%
in the ceramic layer. Through this layer structure the insu-
lating property of the coating is substantially increased.

In a first embodiment of the invention, the ceramic layer
consists of an oxide, for example aluminum oxide. In
another embodiment, the ceramic layer consists of a com-
bination of oxides, for example aluminum oxide containing
a percentage of titan oxide. The term combination of oxides
also comprises mixed oxides, therefore the ceramic layer can
also consist of a spinel. In still another embodiment, the
ceramic layer consists of a nitride. A ceramic layer consist-
ing of nitride could consist of, for example, aluminum
nitride.

In this invention, the particle size of single particles in the
ceramic layer exceeds 25 um.

In another embodiment of the invention, the plastic mate-
rial is an insulating plastic material. Particularly, plastics
materials such as resin, siloxane, polyester or acryl are used.
A possible option is that the coating to seal the pores consists
of a combination of said plastic materials.

Preferably, the electrically isolating coating can be pro-
vided on an outer face, two opposite side faces, a rounding
formed between the outer face and each side face, and a
bevel of the body of the bearing ring, the bevel running from
each side face to an inner face of the bearing ring.

A layer thickness of the electrically insulating layer is 0.2
to 2.0 mm.

An advantage of the invention is the possibility of a
considerably thicker electrically insulating layer on the
bearing ring compared to the electrically insulating layer of
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prior mentioned standardized coating on the bearing ring
due to the fact that the inventive coating is less brittle.

The thicker electrically insulating coating with its higher
ratio of plastic material therefore provides, in comparison
with the prior art described in the introduction, a substan-
tially higher capacitive resistance, so that the isolating
performance rises and therefore the bearing ring according
to the invention enables an improved insulation against
high-frequency currents in a bearing, such as for instance
ball or roller bearings in a bearing. It is also important to
note that in the invention the value of the dielectric constant
is, in comparison to the fine pored ceramic layers known
from prior art, favorable due to the higher portion of plastic
material.

In the electrically insulating coating according to the
invention, made up of a ceramic layer with pores and a
plastic material to fill the pores and to form a coating of the
ceramic layer, the pores in the ceramic layer have, according
to the invention, a proportion between 10 and 50%.

Due to this composition of the materials it is possible to
achieve a higher electrically insulating coating that also has
a certain thickness, so that a higher insulating performance
against high-frequency currents is given. The Isolating per-
formance of a layer by high frequency currents is influenced
by the layer thickness and the diclectric constant of the
material used.

The inventive method for providing an electrically insu-
lating coating on the body of a bearing ring comprises the
following steps. First, the ceramic material is applied on the
body of a bearing ring in such a manner that a ceramic layer
is formed by a plurality of particles and plurality of pores
between the particles, wherein the pores at a proportion
between 10 and 50%. Subsequently, a plastic material is
applied on the ceramic layer, so that the pores are filled and
the ceramic layer is formed. Thereby, a better capacitative
resistance is reached and moisture is prevented from enter-
ing through the pores. Finally, the plastic material for filling
the pores and coating the ceramic layer is hardened.

Preferably, a radiation treatment to the body is carried out
before applying the ceramic material, so that the ceramic
layer, which is to be applied, is bonded in a form and
material locking manner with the base material of the body.

Favorably, in the method according to the invention, the
ceramic material is applied on the body of the bearing ring
using a thermal spraying method.

BRIEF DESCRIPTION OF THE DRAWING

Below embodiments illustrate the invention and its advan-
tages using the figures attached. The proportions in the
figures do not always match the real proportions as some
shapes are simplified and others, to better illustrate, are
shown enlarged in comparison to other elements. Here,

FIG. 1 shows a perspective view of a bearing ring
according to the invention that shows an electrically insu-
lating coating;

FIG. 2 shows a schematic depiction of the electrically
insulating coating according to the invention;

FIG. 3 shows a schematic depiction of the electrically
insulating coating according to the invention, that is
mounted on a bearing ring in the area of the rounding; and

FIG. 4 shows a perspective view of a bearing ring
according to the invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

For identical elements of the invention or elements with
the same function the same reference numerals are used.
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Further, for better understanding, only reference signs nec-
essary for the description of the respective figure are
depicted. The different embodiments shown are solely
examples for the design of the bearing ring, the electrically
insulating coating and the method for providing an electri-
cally insulating coating according to the inventive method
and therefore do not limit the invention.

FIG. 1 shows a perspective view of a bearing ring 1
according to the invention with a body 2 that carries an
electrically insulating coating 4. The electrically insulating
coating 4 consists, as shown in FIG. 2, of a ceramic layer 6
with pores 8 and a plastic material 10 to fill the pores 8 and
coat the ceramic layer 6. The ceramic layer 6 comprises a
plurality of particles 14 and the plurality of pores 8 are
distributed between the particles 14.

As shown here, the electrically insulating coating 4 is
provided on an outer face 16, two opposite side faces 18, a
rounding 20 formed between the outer face 16 and each side
face 18, and a bevel 24 of the body 2 of the bearing ring 1,
the bevel 24 running from each side face 18 to an inner face
22 of the bearing ring 1.

FIG. 2 shows a schematic depiction of a detailed portion
of the electrically insulating coating 4 according to the
invention, that, as already described in FIG. 1, is made up of
a ceramic layer 6 with pores 8 and a plastic material 10 for
filling the pores 8 and to form a coating 7 on the ceramic
layer 6. A particle size 12 of each particle 14 in the ceramic
layer 6 is larger than 25 pm.

FIG. 3 shows a schematic depiction of a layer thickness
D of the electrically insulating coating 4 provided on the
body 2 of a bearing ring 1 (see FIG. 4). The layer thickness
D can be between 0.2 to 2.0 mm, so that the invention
creates a corresponding thick insulating layer, so that insu-
lation against high frequency currents is ensured. Using the
method according to the invention it is possible to apply an
essentially constant coating thickness 20 on the outer face
16, the side face 18 and also on the rounding 20.

FIG. 4 shows a perspective view of a bearing ring 1
according to the invention. Here, the electrically insulating
coating 4 is provided on an outer ring of the bearing ring 1.
It is obvious to a person skilled in the art that the electrically
insulating coating 4 according to the invention can also be
applied to inner rings.

REFERENCE NUMERALS

1 bearing ring
2 body
4 electrically isolating coating
6 ceramic layer
7 coating
8 pore
10 plastic material
12 particle size
14 particle
16 outer face
18 side face
20 rounding
22 inner face
24 bevel
D layer thickness
What is claimed is:
1. A bearing ring comprising:
a body;
an electrically insulating coating carried by the body,
wherein the insulating coating is made up of a ceramic
layer with a plurality of particles and a plurality of
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pores between the particles, wherein the plurality of
pores in the ceramic layer have a proportion between
10 and 50%; and

a plastic material for filling the plurality of pores and for
forming an additional coating on the ceramic layer.

2. The bearing ring according to claim 1, wherein the
ceramic layer is selected from a group consisting of an
oxide, a combination of oxides, a nitride and a spinel.

3. The bearing ring according to claim 1, wherein a
particle size of single particles in the ceramic layer is larger
than 25 pm.

4. The bearing ring according to claim 1, wherein the
plastic material is an isolating plastic material.

5. The bearing ring according to claim 1, wherein the
electrically insulating coating is applied on an outer face,
two opposite side faces, a rounding formed between the
outer face and each side face, and a bevel of the body of the
bearing ring, the bevel running from each side face to an
inner face of the bearing ring.

6. The bearing ring according to claim 1, wherein a layer
thickness of the electrically insulating coating is between 0.2
mm and 2.0 mm.

7. An electrically insulating coating for use in a bearing
ring, the coating comprising:

a ceramic layer formed by a plurality of particles and a
plurality of pores between the particles, wherein the
plurality of pores in the ceramic layer have a proportion
between 10 and 50%; and

a plastic material for filling the plurality of pores and for
forming a coating on the ceramic layer.

8. The electrically insulating coating for use in a bearing
ring according to claim 7, wherein the ceramic layer is
selected from a group consisting of an oxide, a combination
of oxides, a nitride and a spinel.

9. The electrically insulating coating for use in a bearing
ring according to claim 7, wherein a particle size of single
particles in the ceramic layer is larger than 25 um.

10. The electrically insulating coating for use in a bearing
ring according to claim 7, wherein the plastic material is an
insulating plastic material.

6
11. A method for providing a bearing ring by for applying
an electrically insulating coating on a body of the bearing
ring, comprising the following steps:

applying of a ceramic material on the body of the bearing
ring in such a manner that a ceramic layer has a
plurality of particles and plurality of pores between the
particles wherein the plurality of pores are at a propor-
tion between 10 and 50%;

applying of a plastic material to the ceramic layer so that
the plurality of pores are filled and the ceramic layer is
coated; and hardening the plastic material.

10

12. The method according to claim 11, wherein a radiation
treatment is carried out on the body before applying the
ceramic material, so that the ceramic layer to be applied is
bonded with the base material of the body in a form and
material locking manner.

13. The method according to claim 11, wherein the
ceramic material is applied to the body of the bearing ring

20 by using a thermal spraying method.

14. A bearing ring comprising:

a body with an outer face, two opposite side faces, a
rounding formed between the outer face and each side
face, and a bevel of the body of the bearing ring, the
bevel running from each side face to an inner face of
the bearing ring;

25

an electrically insulating coating carried by the outer face,
the two opposite side faces, the rounding formed
between the outer face and each side face, and the bevel
running from each side face to an inner face of the
body, wherein the insulating coating is made up of a
ceramic layer with a plurality of particles and a plu-
rality of pores between the particles; wherein the plu-
rality of pores in the ceramic layer have a proportion
between 10 and 50%; and

a plastic material for filling the plurality of pores and for
forming an additional coating on the ceramic layer.
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