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(54) Title of the Invention: Slewing bearing with sealing arrangement

Abstract Title: Slewing bearing with seal

(57) A slewing bearing 1 with at least one row of rollers 4, 5 between two relatively-rotatable rings 2, 3. The bearing 1
also has at least one seal 24, 25, 26; and a deflector 40, 55. Each seal has an annular heel 24a, 25a, 26a fixed to
the first ring 2; and a sealing lip 24b, 25b, 26b in sliding frictional contact with the second ring 3. The deflector 40,
55 is mounted to a lateral surface 34, 48 of the second ring 3, with a deflecting part 44, 56 that partially surrounds
the sealing lip(s) 24b, 25b, 26b. There may be several circumferentially-spaced deflecting parts 44, 56. The
deflector 40, 55 can be made of polyether ether ketone (PEEK); and may be fixed to the second ring 3 by at least

one screw 43.
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At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy.
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SLEWING BEARING WITH SEALING ARRANGEMENT

TECHNICAL FIELD OF THE INVENTION

The invention relates to the field of roller bearings. More particularly, the

invention relates to the slewing bearings of large diameter for use in marine

applications, for example a tidal power station.

BACKGROUND OF THE INVENTION

Such bearings generally comprise an inner ring, an outer ring, and seals
disposed between the rings to define a closed annular space within which at
least one row of rolling elements, such as balls or rollers, is arranged between
the rings.

Slewing bearings are used in aggressive environments, in particular in
marine applications. Seals prevent exterior elements, such as dust, abrasive
particles, water, and marine species, for example plankton and algae, from
getting inside said bearing and damaging its components. Particles mays also
go inside the seal itself, and then reduce the seal service life.

Typically, seals are fixed to one of the rings and comprise a sealing lip in
sliding contact with the other ring. Generally, a plurality of adjacent seals are
provided on bearing front side that is directly in contact with water.
Advantageously, the lips of adjacent seals may be oriented in different
directions.

However, the sealing of such bearings, realized in this way, may be
insufficient particularly for use in a submersible machine. Indeed, the first seal
is only the first damaged before the others. The more seals, the more
expensive the slewing bearing. The total weight of such sealed bearings is
increased, that could be a drawback for some applications.

Another disadvantage is that the seal cannot be changed under water.
Such maintenance operations are expensive, and require to immobilize the
equipped machine frequently and during a long time.

It is therefore desirable that a slewing bearing comprises effective sealing
elements that prevent the entry of exterior element, of increased service life,

particularly in aggressive environment, and easy to implement.
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SUMMARY OF THE INVENTION

The aim of the invention is to solve the above difficulties.

To this end, the invention relates to a slewing bearing comprising a first
ring, a second ring, said rings being in relative rotation around a rotation axis,
and at least one row of rolling elements arranged between said rings.

According to the invention, the slewing bearing is further provided with a
sealing device. The sealing device comprises at least one seal having an
annular heel fixed to the first ring, and a sealing lip in sliding frictional contact
with the second ring. The sealing device further comprises a deflector
mounted to a lateral surface of second ring and having a deflecting part that
at least partially radially surrounds the said sealing lip.

According to further aspects of the invention which are advantageous but
not compulsory, such a slewing bearing may incorporate one or several of the
following features:

- The heel is fixed into a slot formed on a frontal surface of the first ring.

- The sealing device comprises an annular cap fixed to a lateral surface of
first ring and blocking the seal heel in an upwards direction.

- The first ring comprises an annular shoulder to block the seal heel in a
downwards direction.

- The deflecting part extends in close vicinity to one of the first ring or the
cap.

- The second ring is provided with a tubular element having a peripheral
surface onto which the said sealing lip is in sliding frictional contact, said
tubular element being fixed to a lateral surface of second ring.

- The deflector is fixed to a lateral surface of tubular element.

- The tubular element is fixed to the second ring by a plurality of screws,
screws being covered by deflector.

- The deflector is fixed to the second ring by a plurality of screws.

- The cap is fixed to the first ring by a plurality of screws.

- Screws are covered by mastic.

- The deflector is annular.

- The deflector comprises a plurality of circumferentially adjacent
deflector parts.

- The cap is annular.
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- The cap comprises a plurality of circumferentially adjacent cap parts.

- The deflector is made of Polyether ether ketone (PEEK).

- The slewing bearing comprise seals that define between the rings a
closed annular chamber within which the rolling elements are arranged.

- The closed annular chamber is provided with lubricant.

- The first ring is an outer ring and the second ring is an inner ring.

- Slewing bearing comprises at least one row of rolling elements arranged
between the first and second rings to form an axial thrust.

- Slewing bearing comprises at least one row of rolling elements arranged
between the first and second rings to form a radial thrust.

- Rolling elements are balls.

- Rolling elements are rollers.

- Rolling elements are circumferentially maintained by a cage.

- Rolling elements are circumferentially maintained by spacers.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will now be explained in correspondence with the annexed

figures, as illustrative examples, without restricting the object of the
invention. In the annexed figures:
Figure 1 is a partial perspective view of a slewing bearing according to a
first embodiment of the invention;
Figure 2 is a partial view in axial section of the slewing bearing of Figure
1;
Figure 3 is an enlarged view in axial section of the slewing bearing of
Figure 2; and
Figure 4 is a partial view in axial section of a slewing bearing according to

a second embodiment of the invention.

DETAILED DESCRIPTION OF SOME EMBODIMENTS

Figures 1 and 2 show a slewing roller bearing, which bears the overall

reference 1, with a large diameter which can be used in particular in marine
applications, for example a tidal power station. The slewing bearing defines an
upper side Cu directly exposed to the marine environment, and a lower side Cl
arranged in a chassis (not illustrated).
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The slewing roller bearing 1 comprises an inner ring 2, an outer ring 3,
two rows of rolling elements 4, 5 arranged between these rings 2, 3 in order
to form a radial thrust which can transmit radial forces.

The rolling elements 4, 5 are balls in the illustrated embodiment. The
rolling elements may be of any other suitable type for the application, for
example rollers. The first row of balls 4 are engaged in ring raceways 6, 7
provided on inner ring 2 and outer ring 3, respectively. The second row of
balls 5 are engaged in ring raceways 8, 9 provided on inner ring 2 and outer
ring 3, respectively.

The balls 4 of first row are arranged in a first cage 10 for maintaining the
regular circumferential spacing of said balls. The balls 5 of second row are
arranged in a second cage 11 for maintaining the regular circumferential
spacing of said balls. Alternatively, the rolling elements may be
circumferentially equally spaced by a plurality of intermediate spacers.

As an alternate not shown, the slewing bearing may also comprise at
least one row of rolling elements, for example rollers, arranged between the
inner and outer rings to form an axial thrust which can transmit axial forces.
An example of such bearing is described in FR-A1-2 694 610.

The inner ring 2 and the outer ring 3 are in the form of concentric rings
being rotatable around a rotation axis (not illustrated) of the bearing 1, the
outer ring 3 surrounding at a radial distance the inner ring 2.

The rings 2, 3 are of solid type. A “solid type” is understood to mean a
ring of which the shape is obtained by machining with the removal of chips
(turning, grinding) from tubes, bars, and forged and/or rolled blanks. The
rings 2, 3 are form in one piece, but alternatively may comprise several ring
parts assembled together.

The outer ring 3 comprises an outer frontal surface 32 bounded axially by
a lower lateral surface 33 on lower side Cl, and an upper lateral surface 34 on
upper side Cu of slewing bearing 1. The lateral surfaces 33, 34 are axially
opposite one to the other. The outer ring 3 also comprises an bore 35. The
bore 35 is stepped and is provided with two grooves 7, 9 radially open to the
inner ring 2 are formed. Said grooves 7, 9 are the ring raceways for the first
row of balls 4 and the second row of balls 5, respectively.
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Advantageously, the outer surfaces 32, 33, 34 of outer ring 3 are covered
by a corrosion surface protective treatment.

The inner ring 2 comprises a bore 12 provided with a plurality of radial
teeth 13 that are intended to mesh with gearwheels (not illustrated) in order
to orient a mobile element. The bore 12 is bounded axially by a lower lateral
surface 14 on lower side Cl, and an upper lateral surface 15 on upper side Cu
of slewing bearing 1. The lateral surfaces 14, 15 are axially opposite one to
the other.

The inner ring 2 also comprises an outer frontal surface 16. The outer
surface 16 is stepped and is provided with two grooves 6, 8 radially open to
the outer ring 3 are formed. Said grooves 6, 8 are the ring raceways for the
first row of balls 4 and the second row of balls 5, respectively.

The outer frontal surface 16 is further provided with a circumferential
groove 17 open radially towards the outer ring 3. The groove is axially
bounded between a shoulder 18 towards the lower side Cl, and a cap 19
towards the upper side Cu of bearing 1. The shoulder 18 is formed when
removing material on the outer frontal surface 16 of inner ring 2.

The cap 19 is fixed to the inner ring 2 by fixing means. Upper lateral
surface 15 is provided with a circumferential recess 20 wherein the cap 19 is
arranged. In the illustrated embodiment, the circumferential recess 20 is
provided circumferentially with a plurality of axial threaded holes 21. The cap
19 is provided with a plurality of axial through holes 22, each of said holes 22
axially facing a corresponding threaded hole 21. The cap 19 is fixed to the
inner ring 2 by a plurality of screws 23 extending through the cap holes 22
and engaged with the threaded holes 21 of inner ring 2. Advantageously, the
heads of screws 23 are covered by mastic in order to resist to the subsea
environment.

Alternatively, the cap 19 may be fixed to the inner ring 2 by any other
suitable means. Alternatively, the inner ring 2 and the cap 19 may be formed
integral, the circumferential groove 17 being a circumferential slot.

In the illustrated embodiment of Figure 1, the cap 19 is annular.
Alternatively, the cap 19 comprises a plurality of circumferentially adjacent
cap parts.
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Upper seals 24, 25, 26 are mounted in the said circumferential groove 17.
In the illustrated embodiment of Figure 2, the inner ring 2 is provided with
three upper seals. Alternatively, the inner ring 2 may comprise one, two, or
more than three upper seals. The seals 24, 25, 26 may be made of
elastomeric material, for example nitrile rubber. The seals 24, 25, 26 are
intended to limit the infiltration of liquids, particles and dust from the subsea
environment between the inner ring 2 and the outer ring 3.

Upper seals 24, 25, 26 are each provided with an annular heel 24a, 25a,
26a mounted in said groove 17, and a sealing lip 24b, 25b, 26b that radially
outwardly extends from said heel towards the outer ring 3.

The shoulder 18 is provided with an annular axial collar 27 that radially
block the annular heel 24a of a first upper seal 24 in a radially outwards
direction. The cap 19 is also provided with an annular axial collar 28 that
radially block the annular heel 26a of a third upper seal 26 in a radially
outwards direction.

The sealing lips 24b, 25b, 26b project radially outwardly offset with
respect to the outer frontal surface 16 of inner ring 2 in which the
circumferential groove 17 is formed. Furthermore, the sealing lips 24b, 25b,
26b project radially outwardly offset with respect to the cap 19. The sealing
lips 24b, 25b, 26b are flexible in the radial direction. Advantageously, the
sealing lip 24b, 25b, 26b extends obliquely with respect to a radial plane.
Advantageously, the first upper seal 24 is provided with a sealing lip 24b that
is oriented opposite to that of the other seals 25, 26.

Advantageously, a guiding ring 29 may be arranged in the circumferential
groove 17 and between the first and second upper seals 24, 25. The guiding
ring 29 comprises a flange 30 that radially outwardly projects towards the
outer ring 3. The flange 30 extends obliquely in the same direction as the
sealing lip 26b of the third upper seal 26 in order to prevent any reversion of
said sealing lip 26. The guiding ring further comprises an annular axial collar
31 that radially block the annular heel 25a of a second upper seal 25 in a
radial outwards direction.

The sealing lips provide a dynamic sealing function with the outer ring 3.
The expression “dynamic sealing” is understood to mean sealing between two

parts that move relative to the other. The lips 24b, 25b, 26b come into sliding
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frictional contact with the bore 35 of outer ring 3. The lips thus have an area
of contact with the bore 35 of outer ring 3. The frictional contact between the
lips 26 and the bore 35 of outer ring 3 is radial. The free ends of lips 26
advantageously have a triangular shape in cross section in order to limit the
friction between the seals 24 and the outer ring 3.

The slewing bearing 1 further comprises an inner seal 36 on inner side Ci.
The inner seal 36 is axially opposite to upper seals 24, 25, 26. The inner seal
36 comprises an annular heel 36a mounted in an annular slot 37 formed in the
bore 35 of outer ring 3, and a sealing lip 36b projecting radially inwardly
towards the inner ring 2. The sealing lip 36b has a free end in sliding frictional
contact with lower lateral surface 14 of inner ring 2. The contact between the
sealing lip 36b and the inner ring 2 is axial in this case.

The upper seals 24, 25, 26 and the lower seal 26 define an annular closed
chamber 38 between the inner ring 2 and the outer ring 3 within which the
rows of balls 4, 5 are arranged. Advantageously, the closed annular chamber
38 is provided with lubricant. The closed annular chamber 38 is protected by
the seals from the intrusion of external contaminating particles, dust, and
liquids.

According to the invention, the outer ring 3 is further provided with a
deflector 40 to improve the seal of slewing bearing 1.

Advantageously, the deflector 40 is made of Polyether ether ketone
(PEEK). This material is particularly adapted to resist to water sea
characteristics, and to subsea species.

The deflector 40 is fixed to the upper lateral surface 34 of upper ring 3.
In the illustrated embodiment, the upper lateral surface 34 is provided
circumferentially with a plurality of axial threaded holes 41. The deflector 40 is
provided with a plurality of axial through holes 42, each of said holes 42
axially facing a corresponding threaded hole 41. The deflector 40 is fixed to
the outer ring 3 by a plurality of screws 43 extending through the deflector
holes 42 and engaged with the threaded holes 41 of outer ring 3.
Advantageously, the heads of screws 43 are covered by mastic in order to
resist to the subsea environment. Alternatively, the deflector 40 may be fixed
to the outer ring 3 by any other suitable means.
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The deflector 40 is offset axially towards the upper side Cu with respect
to the upper seals 24, 25, 26, and more particularly to their sealing lips 24b,
25b, 26b.

The deflector 40 comprises an annular deflecting part 44 that projects
radially inwardly offset with respect to the bore 35 of outer ring 3. The
deflecting part 44 extends radially inwardly in close vicinity to the cap 19 fixed
to inner ring 2. The deflecting part 44 entirely radially surrounds the said
sealing lips 24b, 25b 26b.

Alternatively the deflecting part 44 only partly surrounds the sealing lips
24b, 25b, 26b, and more particularly their free ends in sliding frictional contact
with the bore 35 of outer ring 3.

The deflecting part 44 provides a dynamic sealing function with the inner
ring 2. The deflecting part 44 forms a narrow-passage seal with the cap 19.
The narrow passage between the deflector 40 and the cap 19 is radial in this
case. The deflecting part 44 surrounds the sealing lip 26b of third upper seal
26 and forms a prior seal upstream of the said lip. This makes it possible to
reduce the number of contaminating particles that infiltrate towards and reach
the lip 26b. The deflector 40 forms an obstacle preventing flow carrying
contaminating pollution from reaching the lip 26b.

In the illustrated embodiment of Figure 3, the deflector 40 comprises a
plurality of circumferentially adjacent deflector parts. Alternatively, the
deflector 40 is annular.

Alternatively, the deflector and/or the upper seals may provide a dynamic
sealing function with a frame or housing.

A second embodiment of the invention is illustrated in Figure 4, wherein
the same elements have the same references.

The bore 35 of outer ring 3 is provided with a circumferential groove 45
open radially inwardly to the inner ring 2, and also open axially upwardly. A
tubular element 46 is mounted in said circumferential groove 45. The tubular
element has an outer cylindrical surface 47, a bore 48, and is bounded axially
between a lower lateral surface 49 and an upper lateral surface 50.

The upper lateral surface 50 of tubular element 46 is upwardly axially
offset with respect to the upper lateral surface 34 of outer ring 3. The bore 48

of tubular element 46 is axially aligned with the bore 35 of outer ring 3.
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The tubular element 46 is fixed to the upper lateral surface 34 of upper
ring 3. In the illustrated embodiment, the upper lateral surface 34 is provided
circumferentially with a plurality of axial threaded holes 51. The tubular
element is provided with an outer part 52 which is provided with a plurality of
axial through holes 53, each of said holes 53 axially facing a corresponding
threaded hole 51. The outer part 52 of tubular element 46 is fixed to the outer
ring 3 by a plurality of screws 54 extending through the holes 53 and engaged
with the threaded holes 51 of outer ring 3. Alternatively, the deflector 40 may
be fixed to the outer ring 3 by any other suitable means.

A deflector 55 is mounted onto the upper lateral surface 50 of tubular
element 46. The deflector 55 is fixed to the tubular element by any
appropriate means, for example by screws (not illustrated in this axial
section). The deflector 55 covers the screws 54 that fix the tubular element 46
to the outer ring 3.

The deflector 55 is offset axially towards the upper side Cu with respect
to the upper seals 24, 25, 26, and more particularly to their sealing lips 24b,
25b, 26b.

The deflector 55 comprises an annular deflecting part 56 that projects
radially inwardly offset with respect to the bore 48 of tubular element 46. The
deflecting part 56 extends radially inwardly in close vicinity to the cap 19 fixed
to inner ring 2. The deflecting part 56 entirely radially surrounds the said
sealing lips of upper seals 24, 25, 26.

The deflecting part 56 provides a dynamic sealing function with the inner
ring 2. The deflecting part 56 forms a narrow-passage seal with the cap 19.

This invention provides a slewing bearing that is able to ensure the
relative rotation between a first ring and a second ring, the bearing having
improved sealing by virtue of the use of sealing means comprising the upper
seals mounted on the first ring and the deflector mounted on the second ring.
Such sealing means are able to seal the space between the first and second
rings by sliding frictional seal and a narrow-passage seal in order to limit the
intrusion of contaminating particles and liquids in the direction of rolling

elements.
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10

CLAIMS

1. Slewing bearing (1) comprising a first ring (2), a second ring (3), said rings
(2, 3) being in relative rotation around a rotation axis, and at least one row of
rolling elements (4, 5) arranged between said rings (2, 3),

characterized in that the slewing bearing (1) is further provided with a sealing
device comprising:

- at least one seal (24, 25, 26) having an annular heel (24a, 25a, 26a)
fixed to the first ring (2), and a sealing lip (24b, 25b, 26b) in sliding
frictional contact with the second ring (3), and

- a deflector (40, 55) mounted to a lateral surface (34, 48) of second ring
(3) and having a deflecting part (44, 56) that at least partially radially
surrounds the said sealing lip (24b, 25b, 26b).

2. Slewing bearing according to claim 1, wherein the sealing device comprises
an annular cap (19) fixed to a lateral surface (15) of first ring (2) and blocking
the seal heel (24a, 25a, 26a) in an upwards direction.

3. Slewing bearing according to claim 1 or 2, wherein the deflecting part (44,

56) extends in close vicinity to one of the first ring (2) or the cap (19).

4. Slewing bearing according to any of the preceding claims, wherein the first
ring (2) comprises an annular shoulder (18) to block the seal heel (24a, 25a,

26a) in a downwards direction.

5. Slewing bearing according to any of the any of the preceding claims,
wherein the deflector (40) is fixed to the second ring (3) by a plurality of

screws (43).

6. Slewing bearing according to any of the preceding claims, wherein the
second ring (3) is provided with a tubular element (46) having a peripheral
surface (48) onto which the said sealing lip (24b, 25b, 26b) is in sliding
frictional contact, said tubular element (46) being fixed to a lateral surface
(34) of second ring (3).
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7. Slewing bearing according to claim 6, wherein the deflector (55) is fixed to

a lateral surface (50) of tubular element (46).

8. Slewing bearing according to claim 7, wherein the tubular element (46) is
fixed to the second ring (3) by a plurality of screws (54), screws being covered
by deflector (55).

9. Slewing bearing according to any of the preceding claims, wherein the
deflector (40, 55) comprises a plurality of circumferentially adjacent deflector

parts.

10. Slewing bearing according to any of the preceding claims, wherein the
deflector (40, 55) is made of Polyether ether ketone (PEEK).
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