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Abstract

The invention relates to a wheel for a rail vehicle wherein each of the damping means is
configured as at least two separate circular ring segments extending circumferentially
in the direction of the rotation axis of the wheel, each segment extending over a
circular segment of the wheel having a central angle of at least 30° to a maximum of
180°, wherein on contact surfaces of the circular ring segments there are two
centering cams extending in an axial direction and spaced apart in the circumferential
direction, said circular ring segments meshing in a positively locking manner into
corresponding recesses on the circumferential ridge of the wheel tire and on the ring
flange of the wheel body or on the clamp ring, wherein the core of the circular ring

segments is enclosed by metal sheet segments.
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Elastic wheel for a rail vehicle

The invention relates to a wheel for a rail vehicle, having a wheel tire with a ridge
formed on the inner circumference of the wheel tire and extending circumferentially in
the direction of the rotation axis, a wheel body with a ring flange formed on the outer
circumference and on an axial side face of the wheel body and running radially
outward, and a clamp ring attached to the wheel body on a side face opposite the
ring flange via a fastening means in a friction-locking and/or positively locking
manner, wherein in each case a damping means is arranged between the clamp ring
and the circumferential ridge of the wheel tire and between the circumferential ridge
of the wheel tire and the ring flange of the wheel body. In addition, the invention

relates to a damping means for such a wheel and a wheel tire for such a wheel.

Generic types of wheels are used in rail vehicles for local and regional transportation,
for streetcars, elevated trains, subway trains, local commuter trains, and metropolitan
trains. The wheels for running on rails that are available on the market, all similar
rubber-sprung wheels, essentially consist of a wheel body, a clamp ring, individual
rubber blocks or one or two rubber rings, and a wheel tire. The general goal of using
rubber-sprung wheels is to reduce impact shocks, vibrations, and shaking on the
chassis and the coach box. This is achieved by reducing the unsprung masses of the
pairs of wheels or portal axles. This is also to have a positive effect on the loads on
the rails and on their pavement bed. A reduction of the rolling and squealing noises is
achieved through uncoupling by the rubber elements and their damping. An
advantage over the classic solid wheel, in which the wheel is made out of steel in one
piece, is further that after wear on the wheel, only the wheel tire and possibly the
rubber chocks or rubber rings must be changed, whereas with a solid wheel the
complete wheel must be replaced. In using this type of wheel, combined shearing
and pressure loads occur, which have an effect on the wheel and in particular on the

damping action of the wheel. The slope of the arranged elastic dampers relative to
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the rotation axis determines whether the load of the dampers occurs primarily as a

thrust from a radial load during operation or as a combination of thrust and pressure.

For example, compliant or elastic wheels in the form of so-called one- or two-ring
wheels are known, in which the elastic connection is achieved between the wheel tire
and the two flanges of the wheel body and the clamp ring, respectively, arranged at a
lateral distance via one or two rubber rings set up concentrically to the rotation axis of
the wheel, or via numerous rubber biocks made of an elastic material arranged
circumferentially at a distance from one another with a defined cross-sectional shape.
Thereby the rings or blocks often have a substantially rectangular cross-sectional
shape. The rubber blocks are thereby made significantly flat and rectangular or with
two sloping sides with flat angles. Such rubber-sprung wheels with rubber chocks are
subject to high initial stress, and are fixed axially in a positive lock by shoulders on
wheel tire, wheel body, and clamp ring. The rubber inlays are here predominantly
subject to pressure. These wheels are very stiff and thereby have very low spring or

damping qualities.

EP 0 489 455 B1 describes a generic embodiment of a rubber-sprung wheel. Here,
the damping means, which are arranged in a U- or V-shaped, ring-shaped
intermediate space between wheel body, wheel tire, and clamp ring, are made of a
rubber ring, which preferentially forms an obtuse angle of 60° with the wheel axis and
is pre-stressed during assembly. ‘

Such wheels are characterized according to the angle setting (15°, 30°, 60° or
greater, but < 90°), by medium to high stiffness, and thereby have low to medium
spring or damping qualities. As the angle setting of the rubber rings increases, so

does the pressure load in the direction of the thrust load.

Additional generic embodiments are described in US 2,138,506 A and US 2,175,118

A. These wheels are stressed only upon thrust by their rings serving as dampers
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oriented perpendicular to the rotation axis, and thereby allow relatively high spring
deflection. The contact area between elastomer and steel components is provided
partially with metal sheets, which are meant to create a positive lock for the
transmission of power. When using a vulcanized rubber material, these metal sheets
are integrated with the elastic material in a vulcanizing process into a compound
component. In addition, a multitude of molded projections on the contact surfaces of
these rings have been described. These projections are arranged equally distributed

on a circular ring, and are manufactured in the form of sheet-metal pass-throughs.

In addition, another generic embodiment of a wheel is described in EP 0 893 279 B1.
In this embodiment, the damping means are formed as two similar rings made of an
elastomer material, each of which is frustoconical in shape. Both rings are attached
perpendicular to the axis of the wheel and set up symmetrically to a center plane
perpendicular to the axis of the wheel, wherein the metallic reinforcements are
embedded in each ring and are set up adjacent to the frustoconical inner or outer
wall of the ring. Each ring has projections protruding from the frustoconical inner and
outer wall of the ring, which projections prevent shifting. Such wheels with annular
rings and a corresponding number of projections have the disadvantage that they
have multiple alignments between the projections of the rings and the corresponding
recesses of the tire, of the wheel body, or of the clamp ring. The required narrow
tolerances of the geometry in ring-shaped rubber elements, in particular with metal
sheets on the outer sides or in the core, and the projections and their shape and
position, increase the expense for manufacturing molds. In the same way there may
be alignment problems in assembly with the adjacent metal parts of the wheel, in
which the corresponding recesses also must be manufactured with necessarily exact
tolerances in their geometry and their shape and position. Here, one must plan for a
certain play in the space in order to allow assembly, which has a negative effect on
the direct transmission of force and momentum. In addition, the costs of
manufacturing and storing the rings are comparatively high because they are

relatively large components. Depending on the wheel diameter, a manufacturer must
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produce several construction sizes of such rings in order to account for customer
wishes. Moreover, the outermost layer of the projections is made of an efastomer
material, which in comparison with metal is subject to greater wear. The play in the
alignment itself and its enlargement can, due to wear of the outer elastomer layer,
lead to or accelerate a possible slip-through of the damping means between the steel
components (wheel tire, clamp ring, and wheel body) because of the wearing away of
the outer elastomer layer.

Another known embodiment of this type is described in EP 2 357 092 B1. In this
embodiment, the damping means are formed as several rubber blocks equally
distributed around the circumference of the wheel. The rubber blocks are set up on
both sides between the circumferential ridge of the wheel tire and the ring flange of
the tire body or the clamp ring. The rubber blocks have the form of ring sectors and
run rédially perpendicular to the rotation axis of the wheel. Each of the rubber blocks
consists of two rubber segments, which are designed either as rubber blocks
arranged one above the other in the radial direction and connected to one another
via a rubber ridge, or as two separate rubber blocks arranged radially above one
another. The rubber segments each have a projection on one side, with which, in the
engaged state, they mesh into an assigned recess of the clamp ring or of the ring
flange. Such wheels have the disadvantage, in particular, that the radial construction
height is relatively great because of the rubber blocks that extend in the radial
direction. This is undesirable particularly with low floor vehicles that accommodate
the handicapped. In addition, each rubber segmeht of the rubber blocks has only one
projection in each case, so that there is poor acceptance of tangentially running
forces or of torsion forces occurring on the rubber segments, in turn leading to more
rapid wear and tear of the rubber segments. In particular because the rubber blocks
run radially perpendicular to the rotation axis, high combined shear and pressure
loads lead to high shearing forces on the rubber blocks, and in particular on the
projections of the rubber segments, so that as a result these wear down relatively

quickly. In addition, such rubber segments are sensitive to flexing, such as occurs
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when wheels are operating, so that there may be increased damage due to
increased temperature and slippage.

GB 2 153 308 A reveals a wheel that has a hub with a ring-shaped projection and a
pressure disc that is attached via pre-stressed elements and is provided with
ventilation openings. Located between the hub and the pressure disc is an inner
edge, which has a ring-shaped projection on its inner surface. Several reinforced
elastic elements, in particular circular segment-shaped, are arranged between the
side surfaces of the pressure disc and the ring-shaped projections of the inner edge
and the hub, while another elastic element is arranged between the hub and the

inner surface of the ring-shaped projection of the inner edge.

DE 11 57 250 B and FR 2 150 532 A1 describe wheels in which a plurality of circular
disks distributed over the circumference are used as damping means. The discs are
reinforced on their sides with metal sheets. The metal sheets form centering cams

arranged centered on both sides.

Disadvantageous|y, the rubber sprung wheels described above have relatively
numerous rubber blocks, which during assembly are individually manually positioned,
and then during assembly must be secured against being pulled out or falling out. In
addition, spring or damping behavior that is not constant may occur when rubber
blocks are used because of gaps between the rubber blocks. This inconstant
behavior is reinforced by the use of rubber elements, which in the mounted position

are not arranged symmetrically to the wheel axis.

It is desirable to provide a wheel for a rail vehicle , which avoids the above
disadvantages and problems, and facilitates a high capacity to withstand loads, a
long lifespan, good spring and damping ability, a low noise load, a small space
requirement, a small structural form, easy maintenance and exchangeability, and low

cost.
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In one aspect, the present invention provides a wheel for a rail vehicle, having a
wheel tire with a ridge formed on the inner circumference of the wheel tire and
extending circumferentially in the direction of the rotation axis of the wheel, a wheel
body with a ring flange formed on the outer circumference and on an axial side face
of the wheel body and running radially outward, and a clamp ring attached to the
wheel body in a friction-locking and/or positively locking manner via a fastening
means, on a side face opposite the ring flange, with damping means being arranged
between the clamp ring and the circumferential ridge of the wheel tire and between
the circumferential ridge of the wheel tire and the ring flange of the wheel body,
wherein each of the damping means is configured as at least two separate circular
ring segments extending in the circumferential direction of the wheel, each segment
extending over a circular segment of the wheel having a central angle of at least 30°
to a maximum of 180°, wherein on the contact surfaces, the circular ring segments
have, at least on one side, at least two centering cams extending in the axial
direction and spaced apart in the circumferential direction, which mesh in a positively
locking manner into corresponding recesses on the circumferential ridge of the wheel
tire and on the ring flange of the wheel body or on the clamp ring, wherein the circular
ring segments have a core made of an elastomer material, wherein the core of the
circular ring segments is enclosed by metal sheet segments, at least on its contact
surfaces that bear against the circumferential ridge of the wheel tire and against the

clamp ring or the ring flange of the wheel body.

In another aspect, the invention provides damping means as described herein, and a
wheel tire as defined herein. In particular, since each of the damping means is
configured as at least two separate circular ring segments extending in the
circumferential direction of the wheel, each extending in over a circular segment of
the wheel with a central angle of at least 30° to a maximum of 180°, wherein on their

contact surfaces, at least on one side, the circular ring segments have at least two

Date Regue/Date Received 2020-08-28
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centering cams extending in the axial direction and spaced from one another in the
circumferential direction, which mesh in a positively locking manner into
corresponding recesses on the ring flange of the wheel body or on the clamp ring
and on the circumferential ridge of the wheel tire, wherein the circular ring segments
have an elastomer material as a core, wherein the core of the circular ring segments
is enclosed by metal sheet segments, at least on its contact surfaces that bear
against the circumferential ridge of the wheel tire and against the clamp ring or the
ring flange of the wheel body. According to the invention it is advantageous for the
circular ring segments to have a radial height that is smaller than its circumferential

length at its radial center.

It is also within the scope of the invention to arrange only one centering can on one
contact surface or one side of the circular ring segments, and to arrange a plurality of
centering cams, in particular two, on the other contact surface or side.

Through the configuration of the damping means as a plurality of circular ring
segments extending in the circumferential direction of the wheel, the damping means
are subdivided into a plurality of separate segments between the circumferential
ridge and the ring-flange and between the circumferential ridge and the clamp ring. It
is particularly advantageous for each circular ring segment to have two centering
cams on at least one contact surface. This allows a unigue positioning of the circular
ring segments. In this way, the number of alignments required per piece to be
assembled is reduced, and as a result the manufacturing tolerances can be relatively
larger. This results in reduced manufacturing costs of the wheel tire, the clamp ring,
the damping means, and the wheel body. In addition, assembly of the damping
means is simplified, since fewer alignments must be made at the same time per
piece. By distributing the damping means in a plurality of equally formed circular ring
segments that are smaller in size than complete rings, the space required for storage
in assembly and disassembly is reduced. In addition, in certain circumstances, the

same circular ring segments can be used for different wheel diameters. Moreover,
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significantly smaller molds and tools are required for production. Likewise, smaller
wheel diameters can be completed. Enclosing the core of the circular ring segments,
which is made of an elastomer material, in metal sheet segments enables them to
absorb higher shearing and pressure loads and reduces the wear of the damping
means. The arrangement of at least two centering cams spaced from one another in
the circumferential direction on a circular segment improves the life of the item, since
the tangentially running forces or the torsion forces occurring on the circular ring
segments can be absorbed directly in the wheel.

Iin one advantageous embodiment of the invention, the centering cams of the circular
ring segment are formed as a closed cup, in which the elastomer material is enclosed
fully sealed by the metal sheet segments. Advantageously, the circular ring segments
are formed as a compound component composed of a basic body of elastomer
material and molded integral metal sheets. In particular, the centering cams of the
circular ring segment are cylindrical, parabolic, or frustoconical in shape. These
configuration features improve the absorption of occurring forces and extend the
lifespan of the circular ring segments, whereby the manufacturing costs are

minimized.

In another advantageous embodiment of the invention, at the transition area from the
basic form of the metal sheet segment to the centering cams of the circular ring
segment, a bead composed of radii is formed, which is set inward into the elastomer
material, running around the centering cams. This minimizes the load on the
transitional area from the centering cams to the basic body of the circular ring
segment.

Advantageously in another embodiment of the invention, the contact surfaces of the
circular ring segments and the surfaces of the circumferential ridge and of the clamp
ring or the ring flange that bear against these contact surfaces are designed such

that they enclose an angle of 45° to 90°, advantageously 74°, with the rotation axis of
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the wheel. This allows a balanced distribution of the loads that occur in the thrust and

pressure loads and improved spring and damping behavior.

Other advantageous embodiments of the invention result from the following
description of the figures.

They show:

Fig. 1 A partial section through a first embodiment of a wheel according
to the invention in the area of the fastening means for the clamp
ring with a first embodiment of a circular ring segment,

Fig.2 A partial section through a second embodiment of a wheel
according to the invention with a second embodiment of a
circular ring segment,

Fig. 3 A side view of a wheel according to the invention with a
presentation and view of the inset circular ring segments,

Fig. 4a A three-dimensional presentation of a first embodiment of a
circular ring segment, not clamped in, for a wheel according to
Figure 1,

Fig. 4b A side view of the first embodiment of a circular ring segment,
not clamped in, for a wheel according to Figure 4a,

Fig. 4c A cross-section A-A of the circular ring segment according to

Figure 4b,
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A cross-section B-B of the circular ring segment according to
Figure 4b with centering cams embodied as conical or

frustoconical,

A side view of a third embodiment of a circular ring segment, not
clamped in, for a wheel according to the invention,

A cross-section A-A of the circular ring segment according to
Figure 5a,

A schematic presentation of a second arrangement according to
the invention of the circular ring segments of a wheel according

to the invention,

A schematic presentation of a third arrangement according to the
invention, offset on the clamp ring and wheel body side, of the

circular ring segments of a wheel according to the invention,

A schematic presentation of a fourth arrangement according to
the invention with circular ring segments of a wheel according to

the invention arranged on various circular paths,

A partial side view of another embodiment of two adjacent
overlapping ends of circular ring segments according to the
invention for a wheel according to the invention,

A partial side view of another embodiment of two adjacent
overlapping ends of circular ring segments according to the
invention for a wheel according to the invention,
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Fig. 10a,10b A cross-section through other embodiments of a circular ring
segment according to the invention with cylindrical or parabolic

centering cams, and

Fig. 11 A cross-section through another embodiment of a circular ring
segment according to the invention with inlays made of various
possible materials, geometries, number, and positioning in the

core,

Fig. 12 A cross-section through another embodiment of the circular ring
segment according to the invention with an opening in the metal

sheet segments.

Equivalent parts are always marked in the various figures of the drawings with the

same reference list number.

The invention is not limited to the examples of embodiments and is not thereby
limited to all or several features of the combinations of features that are described,
but rather each individual partial feature of each and every example of an
embodiment is separate from all the others in connection with the partial features
described for it, and also in combination with any features of another embodiment

example that is significant for the subject of the invention.

Fig. 1 and Fig. 2 show partial sections through a first and a second embodiment,
respectively, of a wheel according to the invention. The wheel comprises a wheel tire
1, a wheel body 3, a clamp ring 5, and a plurality of damping means designed as
circular ring segments 7. The wheel tire 1 has a circumferential ridge 9 extending
from the inner circumference of the tire in the direction of the X-X rotation axis. The

wheel body is formed as a wheel hub of the wheel, and on its outer circumference

CA 2981383 2019-02-01
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and on its axial side face has a ring flange 11 running radially outward. The clamp
ring 5 is attached in a friction-locking and/or positively locking manner to the wheel
body 3 on a side face opposite the ring flange 11 by means of fastening means 13. In
Fig. 2 the fastening means 13 are not shown, since the partial section of figure 2
does not go through the fastening means 13. The fastening means 13 comprise in
particular a plurality of wheel screws and associated threaded holes. By means of the
clamp ring 5, the circular ring segments 7 are offset by pre-stressing pressure
running sideways in an approximately axial direction X-X. Thereby the fastening
means 13 are arranged in such a way and distributed along the circumference of the
wheel that a uniform pre-stressing of the circular ring segments 7 can be achieved.
At least two separate circular ring segments 7 are arranged both between the clamp
ring 5 and the circumferential ridge 9 of the wheel tire 1 and between the
circumferential ridge 9 and the ring flange 11 of the wheel body 3, and in particular
are distributed evenly on each side over the circumference of the circumferential
ridge. The circular ring segments 7 extend in the circumferential direction of the
wheel. In particular, their radial height is smaller than their circumferential length at
their radial center. The circular ring segments 7 have a core 15 made of an elastomer
material, wherein the core 15 of the circular ring segments 7 is enclosed by metal
sheet segments 17 at least on its contact surfaces that bear against the clamp ring 5
or the ring flange 11 and on the circumferential ridge 9. The elastomer volume of the
core 15 is distributed evenly, in particular in mirror symmetry with the cross-sectional
axes of the circular ring segments 7. On their contact surfaces on at least on one
side, and in particular on both sides, the circular ring segments 7 have a plurality of
closed centering cams 19, in particular two each, preferentially extending in an X-X
axial direction. According to the invention, it is possible in particular to arrange only
one centering cam 19 on one contact surface or on one side of the circular ring
segments 7, and to arrange a plurality of centering cams 19, in particular two, on the
other contact surface or side. The metal sheet segments 17 are fabricated with the
centering cams 19 preferentially from a blank, in particular through reshaping. The

centering cams 19 on one contact surface are arranged spaced from one another in



10

16

20

25

30

CA 02981383 2017-09-29

13

the circumferential direction. The centering cams 19 mesh in a positively locking
manner into corresponding recesses 21 on the ring flange 11 or the clamp ring 5,
and/or on the circumferential ridge 9. In particular, there is play between the
centering cams 19 and a bottom of the recesses 21 in the circumferential ridge 9
and/or in the clamp ring 5 or the ring flange 11. The position of the circular ring
segments 7 in the wheel is determined by the centering cams 19 and the recesses
21, and is unambiguously controllable according to tolerances.

In one advantageous embodiment, a coating is applied to the outer surfaces of the
metal sheet segments 17, in particular only to the base surfaces of the metal
segments 17, i.e. not in the area of the centering cams; the coating is thin,
preferentially in the range of 0.1 mm to 3 mm, preferentially made of an elastomer.
The elastomer layer or coating avoids the tendency to microslippage and the
resultant wear and corrosion between the metal sheet segments and the bearing

surfaces of the adjacent components.

As is apparent in the side view of a wheel according to the invention in Figure 3, in a
preferred embodiment, the circular ring segments 7 are arranged side by side
circumferentially between the circumferential ridge 9 and the ring flange 11 or the
clamp ring 5 in the form of a circular ring, preferentially centered, on a circular path
K1 with a constant radius and center point Y of the wheel. Advantageously, the
circular ring segments 7 are arranged radially centered on the circular path K1. In
particular, four circular ring segments 7 are arranged on each side of the
circumferential ridge 9. The number of circular ring segments 7 on one side of the
circumferential ridge 9 can essentially be even or odd. And it is especially
advantageous if the centering cams 19 are arranged in such a way on the contact
surfaces of the circular ring segments 7 that the centering cams 19 also lie with their
center point on the circular path K1. In particular, the circular ring segments 7 are
designed and arranged on the circular path K1 in such a way that play is available

between the adjacent end faces of two circular ring segments 7 in the circumferential
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direction, and thereby a butt gap 23 is created between the end faces. The butt gaps
23 have, in particular, a circumferential extension of at least 0.05° to a maximum of
1°, preferentially at least 0.2° to a maximum of 0.3°. In standard wheel sizes of
rubber-sprung wheels having a rolling surface diameter of 500 mm to 860 mm, the
butt gaps have, in particular, a minimum width of 1 mm to a maximum of 10 mm,
preferentially from 4 mm to 6 mm. A minimum amount of distance in the
circumferential direction between the circular segments 7 prevents the circular ring
segments 7 from touching as a result of manufacturing tolerances and upon
compression of the elastomer; this simplifies the assembly of the damping means. In
addition, such a butt gap allows ventilation of the damping means and thereby
cooling of the components. Larger butt gaps 23 reduce the effective elastomer
volume and thereby the weight supporting capability of the circular ring segments 7.
The centering cams 19 of the circular ring segment 7 are each formed, in particular,
as a closed cup, in which the elastomer material of the core 15 is completely
enclosed and sealed by the metal sheet segments 17. Advantageously, the circular
ring segments 7 are formed as a compound component composed of the core 15
made of elastomer material and the molded integral metal sheet segments 17. The
metal sheet segments 17 are connected in a positively locking manner to the
elastomer material of the core 15, in particular by vulcanizing, gluing, or pressing.

In Fig. 4a, 4b, 4c, and 4d an advantageous embodiment of the circular ring segment
7 according to the invention is presented. The outer form of the centering cams 19 of
the circular ring segment 7 is preferentially frustoconical in shape. This allows, in
particular, a precisely aligned assembly and a firm seat of the circular ring segments
7 in the recesses 21. The circular ring segments 7 can be prevented from falling out
of the recesses 21 during assembly or disassembly by the special shaping and by
enclosing them with the metal sheet segments 17. In this embodiment, the centering
cams 19 of a circular ring segment 7, which are opposite one another on different
contact surfaces in the axial direction, run radially at the same distance from the

rotation axis X-X. The contact surfaces of the circular ring segments 7 and in
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particular of the metal sheet segments 17 are advantageously designed and
arranged in such a way that they enclose an acute angle B in a range of greater than
45° up to 90°, preferentially 74°, with the rotation axis X-X. It is especially
advantageous that at the transition area between the basic form of the metal sheet
segment 17 and the centering cams 19 of the circular ring segment 7, a bead 25
consisting of radii is formed, which is set inward into the elastomer material of the
core 15 and runs around the centering cams 19. Alternatively, the centering cams 19
may also be designed as parabolic or cylindrical in shape, as seen for example in
Figures 10a, 10b, or as frustoconical, as also seen in Figure 2.

In Fig. 5a, 5b another embodiment of the circular ring segment 7 according to the
invention is presented. In this embodiment, the centering cams 19 of a circular ring
segment 7, which are opposite one another on different contact surfaces in the axial
direction, run radially at different distances from the rotation axis X-X. They are thus

offset radially relative to one another.

All circular ring segments 7 of a wheel are advantageously designed the same as an
individual part. The circular ring segments 7 are designed, in particular, as mirror
symmetrical to their central cross-sectional axis Y-Y. It is especially advantageous for
a circular ring segment 7 to extend over a circular segment of the wheel with a
central angle y of 60° to 120°, preferentially of 90°. In standard wheel sizes of rubber-
sprung wheels, an extension of at least 30° is preferred, in particular at least 60°, so
that the centering cams 19 can be made in a stable production form. With a preferred
extension of 90°, an optimal state is achieved between manufacturing costs of the
damping elements, manufacturing costs of the remaining wheel components, and a
stable embodiment of the centering cams 19. In particular, the distance between the
center points of two centering cams 19 in the circumferential direction on a contact
surface of a circular ring segment 7 is designed such that the center points of the
centering cams 19 enclose a circular segment of the wheel with a central angle a of
15° to 90°, preferentially 45°.
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In an advantageous embodiment according to Figure 6 or according to Figure 7, the
circular ring segments 7 on one side of the circumferential ridge 9 of the wheel tire 1
are arranged offset from the circular ring segments 7 on the other side of the

circumferential ridge 9 by a set angle Q of 15° to 60°, in particular 45°.

According to Figure 8, in another advantageous embodiment, the circular ring
segments 7 between the circumferential ridge 9 and the ring flange 11 or the clamp
ring 5 on one side of the circumferential ridge 9 are arranged offset from one another
in at least two groups that have different circular paths K1 and K2 with different radii
in relation to the rotation axis. It is advantageous for the groups of the circular ring
segments 7 to be arranged mirror symmetrically to the center plane of the wheel, with
the butt gaps 23 of the circular ring segments 7 of the individual groups being set at

an angle relative to one another.

In Figs. 9a and 9b other advantageous embodiments of the ends of the circular ring
segments 7 are shown, in which two adjacent circular ring segments 7 are configured

as overlapping at their respective ends between the butt gaps 23.

Fig. 11 shows another advantageous embodiment of a circular ring segment 7, in
which inlays 27 are additionally arranged in the elastomer layer of the core 15. The
inlays may be made of various materials, with various geometries, and in various
numbers or positions. In particular, they can consist of metal sheets or wires, or can
be formed as meshes or pads. This allows the elasticity of the circular ring segments
7 to be adjusted to specific spring or damping requirements.

The ring flange 11 of the wheel body 3, the clamp ring 5, and the circumferential
ridge 9 of the wheel tire 1 have contact surfaces and corresponding recesses 21 that
are designed for precise alignment with the embodiment of the circular ring segment

7 according to the invention used.
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Fig. 12 shows another advantageous embodiment of a circular ring segment 7
according to the invention. In the area of the centering cams 19, at least one
opening 29 is arranged in the metal sheet segments 17. The opening 29 may be
filled by material from the core 15 or, as shown here, may not filled by material of the
core 15. The opening is preferentially located centered in the centering cam 19. The
opening 29 in particular has the advantage of simplifying the forming process of the
metal sheet segments 17, in particular when stronger or thicker materials are used.
Advantageously, in this way a reforming of the metal sheet segments 17 for a precise
alignment can be achieved more easily. The opening 29 is conceivable in particular
in combination with all of the embodiments of the centering cams 19 described

above.

The invention is not restricted to the illustrated and described exemplary
embodiments, but also comprises all embodiments that have identical effects in the
context of the invention. It is explicitly stressed that the exemplary embodiments are
not limited to all features in combination, but rather each individual sub-feature can
also be considered to have inventive significance when separated from all other sub-

features.
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List of Reference Signs

1 Wheel tire

3 Wheel body

5 Clamp ring

7 Circular ring segments

9 Circumferential ridge

11 Ring flange

13 Fastening means

15  Core

17 Metal sheet segments

19 Centering cams

21 Recesses

23  Buttgaps

25 Bead

27 Inlays

29  Opening

a Angle of distance of the centering cams

B Angle of the contact surfaces of the circular segment
Y Angle of the length of the circular segment

Q Angle of the offset of the circular ring segments

K1,K2 Circular path

X-X
A-A
B-B
Y-Y

Rotation axis
Cross-sectional axis of the circular segment
Cross-sectional axis of the circular segment

Cross-sectional axis of the circular segment
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CLAIMS:

1. A wheel for a rail vehicle, having a wheel tire with a ridge formed on an inner
circumference of the wheel tire and extending circumferentially in a direction of a rotation
axis (X-X) of the wheel, a wheel body with a ring flange formed on an outer circumference
and on an axial side face of the wheel body and extending radially outward, and a clamp ring
attached to the wheel body in a friction-locking and/or positively locking manner via a
fastening means, on a side face opposite the ring flange, with damping means arranged
between the clamp ring and the circumferential ridge of the wheel tire and between the
circumferential ridge of the wheel tire and the ring flange of the wheel body,

wherein each of the damping means is configured as at least two separate circular
ring segments extending circumferentially in the direction of the rotation axis (X-X) of the
wheel, each circular ring segment of the damping means extending over a central angle (y)
of at least 30° to a maximum of 180° of a circular segment of the wheel, wherein on contact
surfaces of the circular ring segments there are, at least on one side, at least two centering
cams extending in an axial direction and spaced apart in a circumferential direction, said
circular ring segments meshing in a positively locking manner into corresponding recesses
on the circumferential ridge of the wheel tire and on the ring flange of the wheel body or on
the clamp ring, wherein the circular ring segments have a core made of an elastomer
material,

wherein the core of the circular ring segments is enclosed by metal sheet segments,
at least on the contact surfaces that bear against the circumferential ridge of the wheel tire

and against the clamp ring or the ring flange of the wheel body.

2. The wheel according to claim 1, wherein the at least two centering cams include a
plurality of centering cams, and wherein on one contact surface or on one side of each of the
circular ring segments, one centering cam of said plurality of centering cams is arranged, and
on another contact surface or on another side of each of the circular ring segments, several

centering cams of said plurality of centering cams are arranged.
3. The wheel according to claim 1, wherein the at least two centering cams include a

plurality of centering cams, and wherein on one contact surface or on one side of each of the

circular ring segments, one centering cam of said plurality of centering cams is arranged, and
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on another contact surface or on another side of each of the circular ring segments, two

centering cams of said plurality of centering cams are arranged.

4. The wheel according to claim 1, wherein each of the circular ring segments has only

two centering cams of said at least two centering cams on each contact surface.

5. The wheel according to any one of claims 1 to 4, wherein the at least two centering

cams of the circular ring elements have a frustoconical, cylindrical, or parabolic shape.

6. The wheel according to any one of claims 1 to 5, wherein at a transition area between
the metal sheet segments and the at least two centering cams of the circular ring segments,
a bead consisting of radii is formed, which bead is positioned inward into the elastomer

material and runs around the at least two centering cams.

7. The wheel according to any one of claims 1 to 6, wherein the circular ring segments
are arranged next to one another in the shape of a circular ring on a circular path (K1) having

a constant radius between the circumferential ridge and the ring flange or the clamp ring.

8. The wheel according to claim 7, wherein the circular ring segments are configured
and are arranged on the circular path (K1) in such a way that there is play between adjacent
end faces of two of the circular ring segments in the circumferential direction, thereby forming

a butt gap between the end faces.

9. The wheel according to claim 7, wherein the circular ring segments are configured
and are arranged on the circular path in such a way that there is play between adjacent end
faces of two of the circular ring segments in the circumferential direction, thereby forming a

butt gap between the end faces of 0.05° to 1°.

10. The wheel according to claim 7, wherein the circular ring segments are configured
and are arranged on the circular path in such a way that there is play between adjacent end
faces of two of the circular ring segments in the circumferential direction, thereby forming a

butt gap between the end faces of 0.2° to 0.3°.
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11. The wheel according to claim 8, 9, or 10, wherein groups of the circular ring segments
are arranged mirror symmetrically to a center plane of the wheel, the butt gaps of the circular

ring segments of individual groups set at an angle to one another.

12. The wheel according to any one of claims 8 to 11, wherein two adjacent circular

segments are configured as overlapping at their respective ends between the butt gaps.

13. The wheel according to any one of claims 1 to 12, wherein the circular ring segments
are arranged offset from one another between the circumferential ridge and the ring flange or
the clamp ring, in at least two groups that have different circular paths (K1, K2) with different

radii in relation to the rotation axis (X-X).

14. The wheel according to any one of claims 1 to 13, wherein play is provided between
the at least two centering cams and a bottom of the recesses in the circumferential ridge, and

in the clamp ring or the ring flange.

15. The wheel according to any one of claims 1 to 14, wherein the contact surfaces of the
circular ring segments and the surfaces of the circumferential ridge and of the clamp ring or
the ring flange bearing against these contact surfaces extend perpendicular to the rotation
axis (X-X).

16. The wheel according to any one of claims 1 to 15, wherein the contact surfaces of the
circular ring segments and the surfaces of the circumferential ridge and of the clamp ring or
the ring flange bearing against these contact surfaces enclose an angle (B) of 45° to 90°, with

the rotation axis (X-X).

17. The wheel according to any one of claims 1 to 15, wherein the contact surfaces of the
circular ring segments and the surfaces of the circumferential ridge and of the clamp ring or
the ring flange bearing against these contact surfaces enclose an angle (B) of 74°, with the

rotation axis.
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18. The wheel according to any one of claims 1 to 17, wherein a circular ring segment of
the circular ring segments of the damping means extends over a central angle (y) of 60° to
120° of a circular segment of the wheel.

19. The wheel according to any one of claims 1 to 17, wherein a circular ring segment of
the circular ring segments of the damping means extends over a central angle (y) of 90° of a

circular segment of the wheel.

20. The wheel according to any one of claims 1 to 19, wherein a distance in the
circumferential direction between center points of two centering cams on the contact surface
of a circular ring segment of the circular ring segments of the damping means is arranged
such that the center points of the two centering cams enclose a central angle (a) of 15° to
90° of a circular segment of the wheel.

21. The wheel according to any one of claims 1 to 19, wherein a distance in the
circumferential direction between center points of two centering cams on the contact surface
of a circular ring segment of the at least two circular ring segments is arranged such that the
center points of the two centering cams enclose a circular segment of the wheel having a

central angle (a) of 45°.

22. The wheel according to any one of claims 1 to 21, wherein the centering cams of
circular ring segments that are opposite one another in the axial direction on different contact

surfaces extend radially at different distances from the rotation axis (X-X).

23. The wheel according to any one of claims 1 to 22, wherein in an area of the centering

cams, at least one opening is located in the metal sheet segments.

24. A damping means for use in a wheel of a rail vehicle, said damping means configured
as at least two circular ring segments,

wherein each of said at least two circular ring segment extends circumferentially in a
direction of a rotation axis (X-X) of the wheel, each circular ring segment of the damping
means extending over a central angle (y) of at least 30° to a maximum of 180° of a circular

segment of the wheel, wherein on contact surfaces of each circular ring segment there are,
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at least on one side, at least two centering cams extending in an axial direction and spaced
apart in the circumferential direction, each circular ring segment configured to mesh in a
positively locking manner into corresponding recesses on a circumferential ridge of a wheel
tire and on a ring flange of a wheel body or on a clamp ring, wherein each circular ring
segment has a core made of an elastomer material,

wherein the core of each circular ring segment is enclosed by metal sheet segments,
at least on the contact surfaces that are configured to bear against the circumferential ridge

of the wheel tire and against the clamp ring or the ring flange of the wheel body.

25. The damping means according to claim 24 wherein the at least two centering cams
include a plurality of centering cams arranged such that on one contact surface there is
arranged at least one centering cam of the plurality of centering cams, and on another

contact surface are arranged several centering cams of said plurality of centering cams.

26. The damping means according to claim 25, wherein said several centering cams

consist of two centering cams.

27. The damping means according to claim 24, wherein each circular ring segment has
only two centering cams of the at least two centering cams on each contact surface.

28. The damping means according to any one of claims 24 to 27, wherein the centering

cams of each circular ring segment have a frustoconical, cylindrical, or parabolic shape.

29. The damping means according to any one of claims 24 to 28, wherein at a transition
area between the metal sheet segments and the centering cams, a bead consisting of radii is
formed, which bead is positioned inward into the elastomer material and runs around the

centering cams.
30. The damping means according to any one of claims 24 to 29, wherein each circular

ring segment of the damping means extends over a central angle (y) of 60° to 120° of a

circular segment of the wheel.
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31. The damping means according to any one of claims 24 to 30, wherein each circular
ring segment of the damping means extends over a central angle (y) of 90° of a circular

segment of the wheel.

32. The damping means according to any one of claims 24 to 31, wherein a distance in
the circumferential direction between center points of two centering cams on the contact
surface of each circular ring segment of the damping means is arranged such that the center
points of the centering cams enclose a central angle (a) of 15° to 90° of a circular segment of

the wheel.

33. The damping means according to any one of claims 24 to 32, wherein in an area of

the centering cams, at least one opening is located in the metal sheet segments.
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