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(57) Abstract: The present

invention relates to a vibration

damping device for a bearing (2)

arranged between a rotating shaft

(3) and a bearing seat (4). The

device comprises at least one solid

body (1) which is arranged on or

closely adjacent to an outer side of

an outer bearing ring (5) forming

part of the bearing (2) and which

is so designed as to eliminate all or

some of the vibrations propagated

from the shaft (3) to the bearing

7 seat (4) via the bearing (2) during
operation.  The invention also

relates to a bearing device with

such a vibration damping device,

and methods for interruption of

8 undesirable vibration transmission
from a rotating shaft (3) to a
bearing seat (4) via a Dbearing
device supporting a shaft (2) by
adaptation of the characteristics

a bearing (2).

of the solid body (1). The present
invention improves the possibility
of dealing with vibrations which
are propagated from a rotating
shaft (3) to a machine body via
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Vibration damping device for bearings

Background to the invention

The present invention relates to a vibration damping device for a bearing
arranged between a rotating shaft and a bearing seat, to a bearing device which
comprises an outer bearing ring, a bearing seat retaining the bearing ring in a radial
position and fixing means for retaining the bearing ring in an axial position, and to a
method for interruption of undesirable vibration transmission from a rotating shaft to a
bearing seat via a bearing device supporting the shaft.

In the use of bearings to support rotating shafts in various contexts, the
occurrence in the shaft of vibrations resulting from imbalance is virtually unavoidable.
Such vibrations cause undesirable noise nuisance problems.

The propagation of such vibrations can to some extent be prevented by using
for the fastening of the bearing in a bearing seat a softer material to eliminate the
natural frequencies of the structure. In most applications, such an arrangement cannot
be used because it does not cope with the loads which occur. Another possibility is to
use a stronger and more rigid material which copes with even heavy loads. In most
cases this means materials such as titanium etc., which are ruled out for cost reasons in
most industrial contexts, e.g. the vehicle industry.

Instead of preventing the amplification of natural frequencies of the structure as
described above, the idea of the invention is to try to cancel out the vibrations which
occur by imparting oscillations in counterphase to them.

Summary of the invention

One object of the present invention is to improve the possibility of dealing with
vibrations which are propagated from a rotating shaft to a machine body via a bearing.

According to invention, this object is achieved by what is indicated by the
characterising part of claim 1. Other advantageous embodiments are indicated by the
characterising parts of claims 2-10.

Description of the drawing

Fig. 1 depicts in axial section a bearing device with a vibration damping device
according to the invention.
The present invention is described below with reference to special

embodiments without being not limited to them, but only being limited by the claims.
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Detailed description of the invention

A vibration damping device 1 for a bearing 2 arranged between a rotating shaft
3 and a bearing seat 4 comprises a solid body 1 which may take a wide variety of
forms within the scope of the invention. The solid body 1 is arranged on or closely
adjacent to a radial outer side of an outer bearing ring 5 which forms part of the
bearing 2. The outer bearing ring 5 is clamped in and radially fixed by the bearing
seat. A fixing means 7 on at least one side of the outer bearing ring 5 fixes the latter
axially. The bearing also has an inner bearing ring 9 which is fixed axially to the shaft
3 by a fixing means 8. In a particularly preferred embodiment depicted in Fig. 1, the
solid body 1 is arranged in a recess 6 in the inner surface of the bearing seat 4 which is
deeper than the thickness t of the solid body 1. The solid body 1 is a ring and the
recess 6 is annular and arranged along an inner periphery of the bearing seat 4. The
ring is loosely tensioned round the shaft 3 and its fitting is preferably facilitated by its
being provided with a slit aperture.

The solid body 1 may be homogeneous but may also exhibit along its

circumference physical differences such as regions of different width, thickness,

‘material or density or a combination of one or more of these characteristics. These

parameters are used for adapting the characteristics of the solid body 1 in order to
achieve the oscillatory characteristics appropriate in the relevant vibration situation for
cancelling out undesirable vibrations in the structure of the bearing. Physical
differences may be provided regularly along the circumference or irregularly
depending on the prevailing vibration situation. The density of the material of the
solid body 1 may correspond to or be greater than that of steel.

In addition, the tensioning of the solid body 1 round the outer bearing ring 5
may be adapted in order to achieve the oscillatory characteristics appropriate in the
relevant vibration situation for cancelling out undesirable vibrations in the structure of
the bearing.

Instead of one annular solid body 1, two or more solid bodies may be arranged
along, and be suitably applied to, the radial outer side of the outer bearing ring 5. They
may be of similar configuration or exhibit mutually different characteristics as regards
width, thickness, material or density or a combination of one or more of these

characteristics. Such a solid body 1 may instead exhibit along its extent along the
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periphery of the outer bearing ring 5 varying characteristics as regards width,
thickness, material or density or a combination of one or more of these characteristics.

Alternatively, two or more annular solid bodies may be arranged each parallel
in its respective recess in the bearing seat 4. In such cases these solid bodies may
present similar or dissimilar characteristics as regards width, thickness, material or
density or a combination of one or more of these characteristics. In accordance with
the foregoing paragraph, such an annular solid body may of course be replaced by two
or more separate solid bodies arranged along, and be suitable applied to, the radial
outer side of the outer bearing ring 5.

If the fastening of the outer bearing ring 5 to the bearing seat 4 is such that the
bearing ring 5 partly protrudes from the bearing seat 4, the solid body or bodies may
be arranged on such a portion of the bearing ring 5, in which case the solid body may

for example abut against a surface of the bearing seat which is perpendicular to the
shaft 3.
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Claims

1. A vibration damping device for a bearing (2) arranged between a rotating
shaft (3) and a bearing seat (4), characterised in that it comprises at least one solid
body (1) which is arranged on or closely adjacent to an outer side of an outer bearing
ring (5) forming part of the bearing (2) and which is so designed as to cancel out all or
some of the vibrations propagated from the shaft (3) to the bearing seat (4) via the
bearing (2) during operation.

2. A vibration damping device according to claim 1, characterised in that the
solid body (1) is arranged in a recess (6) in the inner surface of the bearing seat (4),
which recess (6) is deeper than the thickness t of the solid body (1).

3. A vibration damping device according to claim 2, characterised in that the
solid body (1) is a loosely tensioned ring running in the recess (6) which is annular and
arranged along the inner periphery of the bearing seat (4).

4. A vibration damping device according any one of the foregoing claims,
characterised in that the solid body (1) exhibits along the inner periphery of the bearing
seat (4) regions of different width, thickness, material or density or a combination of
any of these characteristics which are so adapted that the device cancels out all or some
of the vibrations propagated from the shaft (3) to the bearing seat (4) via the bearing
(2) during operation.

5. A bearing device which comprises an outer bearing ring (5), a bearing seat
(4) retaining the bearing ring (5) in a radial position and fixing means (7) for retaining
the bearing ring (5) in an axial position, characterised in that it also comprises at least
one solid body (1) arranged on or closely adjacent to the outer side of the outer bearing
ring (5) and so designed as to cancel out all or some of the vibrations propagated from
the shaft (3) to the bearing seat (4) via the bearing (2) during operation.

6. A bearing device according to claim 5, characterised in that the solid body
(1) is arranged in a recess (6) in the inner surface of the bearing seat (4), which recess
(6) is deeper than the thickness t of the solid body (1).

7. A bearing device according to claim 6, characterised in that the solid body
(1) is a loosely tensioned ring arranged on the outer side of the outer bearing ring (5)
and running in the recess (6) which is annular and arranged along the inner periphery
of the bearing seat (4).
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8. A bearing device according to any one of claims 5-7, characterised in that
the solid body (1) exhibits along the inner periphery of the bearing seat (4) regions of
different width, thickness, material or density or a combination of any of these
characteristics which are so adapted that the device cancels out all or some of the
vibrations propagated from the shaft (3) to the bearing seat (4) via the bearing (2)
during operation.

9. A method for damping of undesirable vibration transmission from a rotating
shaft (3) to a bearing seat (4) via a bearing device (2) supporting the shaft (3)
according to any one of claims 5-8, characterised in that the solid body (1) is so
designed that its width, thickness, material or density or a combination of any of these
characteristics is/are such that all or some of the vibrations propagated from the shaft
(3) to the bearing seat (4) via the bearing (2) are cancelled out.

10. A method for damping of undesirable vibration transmission from a
rotating shaft (3) to a bearing seat (4) via a bearing device supporting the shaft (3)
according to either of claims 7-8, characterised in that the tensioning of the solid body
(1) on the outer side of the bearing ring (5) is such that some or all of the vibrations
propagated from the shaft (3) to the bearing seat (4) via the bearing (2) during

operation are cancelled out.
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