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(57) Abstract: Suspension thrust bearing device and strut. The suspension thrust bearing device comprises a rolling bearing (22)
forming an axial thrust bearing and provided with an upper ring (26), a lower ring (28) and at least one row of rolling elements
(30) arranged between the rings, a seating cup (20) in contact with the lower ring and a retaining cup (18) in contact with the up -
per ring. The device further comprises a sliding bearing (24) forming a radial thrust bearing arranged radially between an exterior
surface 36d of the seating cup (20) and a skirt (34) of the retaining cup (18).
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THRUST BEARING AND SUSPENSION FOR VEHICLE

The present invention relates to the field of suspension thrust
bearing devices used in particular in motor vehicles in the suspension
struts of the steered wheels.

The invention relates more specifically to a suspension thrust
bearing device comprising a contact rolling bearing forming an axial
thrust bearing and provided with an upper ring and a lower ring
between which rings there is arranged at least one row of rolling
clements, for example balls or rollers. The upper and lower rings are
generally mounted in contact with upper and lower secating or retaining
components, such as retainers or cups. The upper and lower cups form
a housing for the rings of the rolling bearing and provide the interface
between the said rings and the surrounding elements.

The suspension thrust bearing device is arranged in the upper
part of the suspension strut, between the vehicle body shell and a
suspension spring. The spring is installed around a shock absorber
piston rod the end of which is connected to the vehicle body shell via
an eclastic mount that filters out vibration. The suspension spring bears
axially, either directly or indirectly, on the lower cup. The lower cup
for its part is fixed relative to the vehicle body shell. For further
details reference may, for example, be made to patent application
FR-A1-2 901 737.

Such a suspension thrust bearing device allows a rotational
movement between the lower cup and the filtering elastic mount
resulting from a turning of the steered wheels of the vehicle and/or as
a result of the compression of the suspension spring, while at the same
time transmitting axial load between the spring and the vehicle body
shell.

However, the axis of extension of the suspension spring is
generally inclined with respect to the axis of the rolling bearing of the

thrust bearing device.
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As a result, radial load is also applied by the suspension spring
to the lower cup. This may cause the said cup to deform and may result
in an increase in the torque that the driver of the vehicle has to apply
in order to turn the steered wheels.

It is an object of the present invention to address these
disadvantages.

More specifically, the present invention aims to provide a
suspension thrust bearing device that is robust, that is able to
withstand the axial and radial load applied by the suspension spring,
that is of simple design and that is economical.

In one embodiment, the suspension thrust bearing device
comprises a contact rolling bearing forming an axial thrust bearing and
provided with an upper ring, a lower ring and at least one row of
rolling elements arranged between the rings, a seating cup in contact
with the lower ring and a retaining cup in contact with the upper ring.
The device further comprises a sliding-contact bearing forming a
radial thrust bearing arranged radially between an exterior surface of
the seating cup and a skirt of the retaining cup.

The frictional torque arising out of friction between the seating
cup and the retaining cup is thus limited, making it possible to keep
the torque that the driver of the vehicle has to apply when turning the
steered wheels substantially constant even when radial load is applied
by the suspension spring to the seating cup.

The sliding bearing may be arranged axially substantially at the
level of the rolling bearing.

The sliding bearing may be in sliding contact with the exterior
surface of the skirt.

Preferably, the sliding bearing consists of an annular body. The
sliding bearing may comprise axial grooves that can be filled with
lubricant. This bearing may be made of thermoplastic.

Advantageously, the seating cup comprises a bearing surface
for a suspension spring. The bearing surface may extend radially.
Alternatively, the surface may be inclined with respect to an upper

mounting surface of the retaining cup, which surface is intended to
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bear against an exterior e¢lement. An axis orthogonal to the bearing
surface is inclined with respect to the axis of the sliding and rolling
bearings which coincides with the axis of the device.

The secating cup has an upper bearing surface for the lower
ring. The bearing surface may be inclined with respect to an upper
mounting surface of the retaining cup. An axis orthogonal to the
bearing surface is inclined with respect to the axis of the rolling
bearing which coincides with the axis of the device. As an alternative,
this surface may extend radially.

The invention also relates to a strut comprising a shock
absorber and a suspension thrust bearing device as defined
hereinabove.

The present invention will be better understood from studying
the detailed description of some embodiments considered by way of
entirely nonlimiting examples and illustrated by the attached drawings
in which:

- Figure 1 is a view in axial section of a suspension thrust
bearing device according to a first embodiment of the invention;

- Figure 2 is a perspective view of a sliding bearing of the
device of Figure 1; and

- Figures 3 and 4 are views in axial section of suspension thrust
bearing devices according to second and third embodiments of the
invention.

Figure 1 depicts a suspension thrust bearing device denoted by
the overall numerical reference 10, designed to be mounted between a
bearing scat (not depicted) that comes into contact with an element of
the chassis of a motor vehicle and a suspension spring 12 of the helical
type. The device 10 is arranged around a shock absorber rod 14, of
substantially vertical axis 16, the said rod being axially elongate in the
form of a cylinder of revolution. The suspension spring 12 is mounted
around the shock absorber rod 14.

As will be described in greater detail hereinafter, the device 10
is notably designed to withstand the axial and radial load applied by
the suspension spring 12.
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The device 10, of axis 16, comprises an upper retaining cup 18,
a lower seating cup 20 forming a bearing means for the spring 12, and
a contact rolling bearing 22 and a sliding-contact bearing 24 arranged
between the said cups.

The rolling bearing 22, of axis 16, is arranged axially overall
between the retaining cup 18 and the seating cup 20 and forms an axial
thrust bearing. The said bearing comprises an upper ring 26 and a
lower ring 28 between which there is housed a row of rolling elements
30, here produced in the form of balls. A cage could also be provided
to maintain a uniform circumferential spacing between the rolling
celements 30. The rolling elements 30 are arranged between raceways
formed by the upper 26 and lower 28 rings. Advantageously, the said
rings are obtained from one and the same sheet metal blank by cutting
and pressing, by virtue of the fact that the outside diameter of the
upper ring 26 is substantially equal to the inside diameter of the lower
ring 28.

The upper ring 26 has a toroidal portion 26a which, in cross
section, has a concave internal profile in the form of a quarter of a
circle and is able to form a toric raceway for the rolling elements 30,
the said toroidal portion 26a being extended inwards by a radial
portion extending from a lower edge of the toroidal portion 26a.

The lower ring 28 also comprises a toroidal portion 28a which,
in cross section, has a concave internal profile in the form of a quarter
of a circle and is able to form a toric raceway for the rolling elements
30, the said toroidal portion 28a being extended outwards by a radial
portion extending from an upper edge of the toroidal portion 28a.

The upper retaining cup 18, of axis 16, advantageously consists
of a one-piece part made by moulding a thermoplastic, for example a
polyamide PA-6,6 which may or may not be glass fibre reinforced. The
retaining cup 18 has a solid annular upper part 32 provided with a
radial upper surface 32a intended to come into contact with the
bearing seat, an annular lower surface 32b of substantially radial shape
but which on its interior end has a toroidal zone 32c¢ of a shape that

conforms to that of the toroidal portion 26a of the upper ring 26, an
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axial bore 32d and an axial exterior surface 32¢. The upper surface 32a
acts as a reference surface for mounting the retaining cup 18 against
the bearing scat of the motor vehicle chassis. The axis 16 is orthogonal
to the upper surface 32a.

The retaining cup 18 also has an external annular axial skirt 34
of small thickness situated in the continuation of the exterior surface
32¢ of the solid part 32 and running axially downwards. The axial skirt
34 radially partially surrounds the seating cup 20.

The seating cup 20, of axis 16, may also consist of a one-piece
part made by moulding a thermoplastic, for example a polyamide PA-
6,6 which may or may not be glass fibre reinforced. The seating cup 20
comprises an annular solid radial portion 36 of an outside diameter
smaller than that of the skirt 34 of the retaining cup 18. The radial
portion 36 has an upper surface 36a facing and some distance away
from the lower surface 32b of the retaining cup and extending axially
downwards from a small-diameter edge in the form of a toroidal
surface 36b the shape of which conforms to that of the toroidal portion
28a of the lower ring 28. The toroidal surface 36b is extended inwards
by a stepped surface 36¢ extending radially. The radial portion 36 also
comprises an axial exterior surface 36d the diameter of which is
reduced by comparison with the internal diameter of the skirt 34 of the
retaining cup 18 so as to leave an annular radial space between the
exterior surface 36d and the bore of the skirt 34.

The radial portion 36 of the seating cup 20 is extended, from a
small-diameter internal edge, by an annular axial portion 38 extending
axially downwards. The axial portion 38 comprises an axial bore 38a
with the same diameter as the bore 32c¢ of the retaining cup 18. The
upper end of the bore 38a joins onto the small-diameter edge of the
stepped surface 36¢. The radial portion 36 forms a bearing surface 40
for the top end turn of the suspension spring 12 in the form of a lower
radial surface which extends inwards in the form of a toroidal portion
in the shape of a quarter of a circle then an axial surface 42 that
centres the said spring 12. The axial surface 42 is formed by the

exterior surface of the axial portion 38.
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The sliding bearing 24, of axis 16, is arranged radially between
the seating cup 20 and the retaining cup 18. More specifically, the said
bearing is arranged radially between the exterior surface 36d of the
seating cup and the bore of the skirt 34 of the retaining cup coming
into contact radially with these two elements. The sliding bearing 24 is
mounted inside an annular groove or channel 44 formed on the exterior
surface 36d of the seating cup. The groove 44 has an axial dimension
smaller than the axial dimension of the exterior surface 36d so that it
is axially delineated by two opposite radial edges. The sliding bearing
24 comes to bear against these radial edges and is thus axially retained
inside the groove 44 without there being any need to provide
additional means to achieve this.

As illustrated more clearly in Figure 2, the sliding bearing 24
comprises an intermediate sliding ring or body 50, of annular overall
shape, which is housed in the groove 44 and respectively comprises,
on its interior and exterior surfaces, a plurality of axial grooves 52 and
54. The axial grooves 52 and 54 arec formed on the interior and exterior
surfaces of the body 50, being spaced apart from one another
uniformly in the circumferential direction. Each exterior groove 54 is
aligned with an interior groove 52 when considering the
circumferential direction.

In the exemplary embodiment illustrated, the grooves 52, 54
are each twenty-four in number. Of course, it is possible to provide a
different number of these and for the grooves 52 to be arranged
differently with respect to the grooves 54. Alternatively, it might also
be possible to provide grooves only on the exterior surface or only on
the interior surface of the body 50. As a variation, the body 50 could
also be produced in the form of an annulus open at some point on its
circumference to make it casier to fit inside the groove 44 in the
seating body 20.

The grooves 52, 54 extend axially from an upper radial surface
of the body 50 as far as the vicinity of an opposite lower radial surface
of the said body. The grooves 52, 54 are advantageously filled with

lubricant, such as grease. Providing grooves 52, 54 which do not open
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out at the lower end of the body 50 encourages the retention of
lubricant in the body 50 and thus limits the friction between the
bearing 24 and the retaining 18 and seating 20 cups. In one
embodiment, it might also be possible to provide, on the exterior
surface 36d of the scating cup 20 and the skirt 34 of the retaining cup
18 at the region of contact with the body 50, recesses or grooves
similar to the grooves 52, 54. Such grooves might also be able to store
and progressively distribute lubricant in the region of sliding in order
to reduce friction.

The interior surface of the body 50 is in contact with the
bottom of the groove 44 formed on the exterior surface 36d of the
seating cup 20, the exterior surface of the said body coming to bear
against the bore of the skirt 34 of the retaining cup 18. There is sliding
contact on the one hand between the interior surface of the sliding
bearing 24 and the seating cup 20 and, on the other hand, between the
exterior surface of the said bearing and the retaining cup 18.

The sliding bearing 24 may advantageously be made by
moulding a rigid thermoplastic, for example a polyamide (PA), a
polyester such as polybutylene terephthalate (PBT) or alternatively a
polyolefin such as polyethylene (PE) or polypropylene (PP).

Arranging the sliding bearing 24 radially between the retaining
18 and secating 20 cups means that the radial load applied by the
suspension spring 12 can be borne without appreciably increasing the
frictional torque arising out of friction between the said cups, this
being so as to keep the torque that the driver has to apply in order to
turn the steered wheels of the motor vehicle substantially constant.

Otherwise, arranging the sliding bearing 24 between the
exterior surface 36d of the secating cup 20 and the skirt 34 of the
retaining cup 18 makes it possible to limit the ingress of external
contaminants into this region and which could then migrate towards
the rolling bearing 22. In other words, the sliding bearing 24 also acts
as a sealing means for the rolling bearing 22. The functions of sealing

or protecting the rolling bearing 22 and of reacting the radial load
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applied by the suspension spring 12 are therefore performed by one
single component.

The alternative form of embodiment illustrated in Figure 3, in
which elements that are identical bear the same references, differs
only in that the bearing surface 40 of the seating cup 20 for the upper
end turn of the suspension spring 12 is inclined with respect to the
radial upper surface 32a of the retaining cup 18. An axis orthogonal to
the bearing surface 40 is secant and inclined with respect to the axis
16 of the bearings 22, 24. The angle formed by these two axes may, for
example, be of the order of 10 to 30°. Inclining the bearing surface 40
with respect to the upper surface 32a makes it possible to reduce the
radial load that can be applied by the suspension spring 12 while at the
same time maintaining a good distribution of axial load applied by the
said spring at the rolling bearing 22.

The embodiment illustrated in Figure 4, in which elements
which are identical bear the same references, differs mainly from the
alternative form of embodiment previously described in that the
surfaces 36a and 36¢ of the seating cup 20 are inclined with respect to
the radial upper surface 32a of the retaining cup 18 so that an axis 60
of the rolling bearing 22 is inclined with respect to the axis 16 of the
sliding bearing 24. The angle formed by these two axes may, for
example, be of the order of 10 to 30°. The lower surface 32b of the
retaining cup 18 is also inclined with respect to the upper surface 32a
so as to face the surface 36a of the seating cup 20 with a constant
spacing. In this embodiment, the sliding bearing 24 is arranged
radially against the exterior surface 36d of the secating cup 20 and
bears axially against a radial shoulder 62 formed on the said exterior
surface.

Providing on the seating cup 20 an upper bearing surface for
the rolling bearing 22 that is inclined with respect to the upper surface
32a of the retaining cup 18 combined with the inclining of the bearing
surface 40 for the suspension spring 12 makes it possible to reduce the

radial load applied by the said spring. The angles by which these
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surfaces are inclined with respect to the bearing surface 40 are the
same.

In all of the embodiments described herebinabove it might be
possible, without departing from the scope of the invention, to provide
a stiffening reinforcement of L-shaped overall cross section interposed
between the suspension spring 12 and the seating cup 20 so as to
increase the ability of the said cup to withstand the load applied by the
said spring. Alternatively, it might be possible to embed this
reinforcement inside the cup 20. It might also be possible to
incorporate into the secating cup 20 other functions, for example by
providing an inwardly directed projection or radial rib at the lower end
of the bore 38a to form a means of axially retaining a shock-absorbing

pad arranged around the shock absorber rod 14.
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10

CLAIMS

1. Suspension thrust bearing device comprising a rolling
bearing (22) forming an axial thrust bearing and provided with an
upper ring (26), a lower ring (28) and at least one row of rolling
clements (30) arranged between the rings, a seating cup (20) in contact
with the lower ring and a retaining cup (18) in contact with the upper
ring, characterized in that it further comprises a sliding bearing (24)
forming a radial thrust bearing arranged radially between an exterior
surface (36d) of the secating cup (20) and a skirt (34) of the retaining
cup (18).

2. Device according to Claim 1, in which the sliding bearing
(24) is arranged axially substantially at the level of the rolling bearing
(22).

3. Device according to Claims 1 or 2, in which the sliding
bearing (24) is in sliding contact with the exterior surface (36d) and
the skirt (34).

4. Device according to any one of the preceding claims, in
which the sliding bearing (24) consists of an annular body (50).

5. Device according to any one of the preceding claims, in
which the sliding bearing (24) comprises axial grooves (52, 54) that
can be filled with lubricant.

6. Device according to any one of the preceding claims, in
which the sliding bearing (24) is made of thermoplastic.

7. Device according to any one of the preceding claims, in
which the seating cup (20) comprises a bearing surface (40) for a
suspension spring.

8. Device according to Claim 7, in which the bearing surface
(40) of the secating cup extends radially.

9. Device according to Claim 7, in which the bearing surface
(40) of the seating cup is inclined with respect to an upper mounting
surface (32a) of the retaining cup (18).

10. Device according to any one of the preceding claims, in

which the seating cup (20) has an upper bearing surface for the lower
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ring (28) of the rolling bearing, the said bearing surface being inclined
with respect to an upper mounting surface (32a) of the retaining cup
(18).

11. Strut comprising a shock absorber and a suspension thrust

bearing device according to any one of the preceding claims.
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