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(54) WHEELSET GUIDING FOR RAILWAY VEHICLE IN PARTICULAR FOR A FREIGHT CAR

(57) Wheelset guiding system for railway vehicle bo-
gie, especially for freight car, which is composed from
bogie frame (1) and at least two wheelsets (2) with wheels
(2a), which are connected with the bogie frame (1) by
swing arms (6), which are with the wheelsets (2) assem-
bled by bearings (3) and bearings adapters (4) and ob-
liquely positioned flexible elements (5) on bearing adapt-
er interface (4b) and swing arms (6) are connected by
joints (9) and by at least one bogie spring (10) with bogie
frame (1), where on the swing arm (6) is arranged at least
one bracket (6d) for flexible part (5) mounting and where
on the swing arm (6) is arranged at least one guiding
bracket (6a) pro the stabilization of the bearing adapter
(4) position due to the surface (4c). Invention with advan-
tage minimize hysteresis in the longitudinal movement
of the bearing adapter (4) adjacent to the wheelset (2)
and allows simultaneously optimize the conditions for
stable run in straight track and conditions for wheelset
(2) steering in curve by the optimised stabilization force
between bearing adapter (4) and guiding bracket (6a)
adjacent to the swing arm (6), which optimization is pos-
sible simultaneously by two parameters - by vehicle grav-
ity and by position angle of flexible element (5) depending
on the vehicle gravity, which effect is allowed due to the
swing arm rotation (6).
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Description

The field of technology

[0001] The presented invention relates to railway ve-
hicles, in particular freight cars, specifically wheelset
guiding system.

The prior art

[0002] Wheelset guiding represents a link between the
wheelset and bogie frame. The stiffness of this link shall
ensure a stable vehicle ride in the rail without undesirable
wheelset yaw oscillation, in other words a stable vehicle
ride is ensured. Stable run of the vehicle is ensured by
high stiffness of the wheelset guidance and also by fric-
tion dumping of wheelsets movements that occurs in its
guidance, which reduces undesirable yaw oscillations of
the wheelset. At the ride - on start of the curve - the wheel
flange starts to attack the rail head side, and as a con-
sequence the bogie starts to turn under vehicle car body.
Wheel flange attack leads to the wear of both wheel and
rail, significantly higher when compared to the ride in the
straight track. It is generally advantageous, when the
wheelset guiding allows so called wheelset steering, i.e.
the wheelset axis is in curve close to the theoretical radial
position, which reduce the wear when passing curve.
Simplified - as a theoretical radial position is considered
the situation when the wheelset axis goes through the
curve radius centre point. The radial position is achieved
by a longitudinal movement of the wheelset bearing, oth-
er words the wheelset rotates around it’s vertical axis -
it is so called radial steering. The single wheelsets. in the
bogie rotate each to other, one in a clockwise direction
and the second one in opposite direction. A low longitu-
dinal stiffness of the wheelset guiding supports the
wheelset steering. For a correct function of the wheelset
steering is important to make the wheelset guiding sys-
tem in the longitudinal direction free from a hysteresis -
e.g. friction resistance. This is important especially in the
moment when the vehicle rides through a transition curve
- from curve to the straight. In the case when the wheelset
rotation around the vertical axis is influenced by a hys-
teresis, the wheelsets in the bogie do not return back to
the parallel position after leaving the curve. When the
wheelsets are not in the parallel position during the ride
through the straight, the wheelset is negatively influenced
by a permanent effect of the wheel flange attack on to
the rail head. This leads to a high wear between the rail
and wheel flange - similar to the wear in the curve. The
effect of the wheel flange attack on the rail head in the
straight track causes an enormous wear and is a symp-
tom of a bad function of the wheelset guiding. Design of
the wheelset guiding system represents a difficult com-
promise at choice between the good properties for the
wheelset stabilization and at the good properties for the
minimizing of the hysteresis in the guiding for the good
steering. Solution of this problem is more complicated by

the effect of the high ratio between the gravity force of
the loaded and empty vehicle. The loaded freight vehicle
can be six times more heavier as the empty vehicle.
[0003] The most spread freight car bogie in the central
Europe is the bogie known under the designation Y25.
Wheelset guiding system of this bogie is described e.g.
in the document FR1340882A. The wheelset guiding sys-
tem is based on the fix wheelset guidance brackets. The
axle box is arranged between these brackets. The wheel-
set stabilization is ensured by a piston force, which per-
manently push the axle box on to the one bracket. The
piston force - the stabilization force - is produced by a
obliquely orientated "Lenoir link" - with a help of a vector
gravity force resolution on this link. The link force is de-
rived from the bogie suspension - from one spring load.
Advantage of this system is the fact that the force value
is adjustable by a link angle and the number of springs
acting on to the link. Count of the springs that support
the vehicle gravity is based on vehicle load and mutually
increase. On the other hand, count of the springs acting
on the Lenoir link remains the same with increasing load.
Due to this effect, increase of the piston force is not equal
to increasing load, but increases slower than the ratio
between empty vehicle and loaded vehicle. The piston
force is set for the state - empty vehicle with the help of
link angle. For the full loaded vehicle is the piston force
optimized with the help of the stiffness and number and
the way haw are the springs jointed to support the vehicle
gravity. Thanks to this, the piston force in loaded state is
optimized and this allows the wheelset to turn around the
vertical axis. I.e. to be closer to the radial position, which
reduces the wear. The significant disadvantage of this
system is the fact, that the wheelset rotation strongly de-
pends on the piston movement in the piston guiding bush.
The piston movement is influenced by a relative high fric-
tion in the piston guiding bush. This friction worse the
piston movement or the piston is blocked in the bush due
to its jamming. This resistance is reason why the wheel-
sets do not return into the parallel (nominal) position after
leaving the curve. This also leads to a significant wear in
the straight track.
[0004] The solution according to EP1484228 (A1) -
2004-12-08 tries to improve the piston leading - move-
ment parameters. This solution also allows to set the pis-
ton force as at the solution according to FR1340882A.
The piston guiding bush with undesirable hysteresis is
changed for the rubber element. This solution was not
applied in the praxis because of low load capacity of such
element and also very short working life. In addition - this
sensitive element is not possible to check in operation
by an "eye check".
[0005] Another example of the wheelset guiding is the
solution according to the document US3211112 (A) -
1965-10-12. A full loaded rubber spring is arranged be-
tween bearing adapter and bogie frame - between guid-
ing brackets - in an oblique position. The resistance
against the longitudinal movement is given only by a stiff-
ness of this rubber spring. So the longitudinal movement
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is without any friction resistance in comparison to the
document FR1340882A. The position between guiding
brackets is defined by gravity force resolution on this ob-
liquely arranged rubber element. The stabilization force
is given by a position angle of the rubber spring and value
of the gravity force which acts form the side frame on the
spring. The position of the rubber spring is constant only,
i.e. the angle - force resolution - can not depend on the
vehicle loading state. At this solution the angle shall be
optimized for the state of empty vehicle in order to create
the stabilization force ensuring a stable vehicle ride. Dis-
advantage of this solution is that the stabilization force
is given by the constant spring angle only, i.e. that the
value of the stabilization force rise with the loading strong-
ly equal, more progressively in comparison to the solution
acc. to the document FR1340882A. The reason is that it
is impossible in this solution to change the number of the
springs supporting the vehicle gravity force and produc-
ing the stabilization force. So the stabilization force at
this solution is too high for the loaded vehicle, too much
higher that would be optimal for the wheelset steering.
Such high stabilization force does not allow the wheelset
steering for the loaded vehicle and this leads to a higher
wear between the wheel and rail.

The gist of invention

[0006] The goal for the presented invention is remove
above mentioned disadvantageous and create a guiding
wheelset system for railway vehicle, especially for freight
car, which is characterized by a minimal hysteresis at
wheelset steering and allows to set an optimal stabiliza-
tion force values not only by the vehicle gravity force, but
simultaneously using by another parameter. This param-
eter is the position angle of the flexible part arranged on
the bearing adapter or on axle box and it’s variation. This
solution combines advantages of the optimal stabilization
force characteristics - how to increase the stabilization
force in good dependency on the vehicle loading and
simultaneously keeping the advantage of the minimal
hysteresis in wheelset guiding system in longitudinal di-
rection.
[0007] The design of the this invention is partly based
on some existing solutions, wherein the presented wheel-
set guiding assembly has new arrangement, and is
equipped with new components thus completely new
wheelset arrangement with new properties is achieved.
The principal of the new a guiding wheelset system for
railway vehicle, especially for freight car comprising a
swing arm, which is jointed to the bogie frame by a flexible
joint and comprising bracket as a part of the swing arm
which is mounted on the obliquely arranged flexible part,
which is arranged on the bearing adapter or axle box.
The consequence of this design is that not only the swing
arms, but also the flexible elements are rotating at the
state of loaded vehicle. This effect influences with ad-
vantage the force by which is the bearing adapter pushed
on to the swing arm guiding bracket, i.e. the stabilization

force. In this way the stabilization force is adjusted not
only by the vehicle gravity force value, but also by the
force resolution on the obliquely arranged flexible part,
which angle position with advantage depends also on
the loading.
[0008] The base of this solution is the wheelset guiding
by the swing arm e.g. according to the document CZ
PV2018-298. The swing arm is jointed to the bogie frame
by a flexible joint and comprising bracket as a part of the
swing arm for the connection with the flexible part. Inter-
nal and external guiding brackets are also arranged on
the swing arm. The bearing adapter or axle box is ar-
ranged n the wheelset bearing. An interface for the flex-
ible part is arranged on the upper part of the bearing
adapter. A surface for the contact with the swing arm
internal guiding bracket is arranged on the bearing adapt-
er side. The value of the stabilization force acting be-
tween the bearing adapter and the internal guiding brack-
et is given by the vehicle gravity force and the flexible
part position angle related to the top of rail lateral surface.
The position angle is adjusted for the empty vehicle to
set exactly the stabilization force ensuring the stable ve-
hicle ride. The vehicle gravity force is increasing simul-
taneously with vehicle loading. The longitudinal stabili-
zation force given by the force resolution on the flexible
part is simultaneously increased with the vehicle load
(vehicle gravity force). But - simultaneously with the rising
vehicle gravity force is rotating the swing arm. Flexible
part position angle related to the top of rail surface is with
advantage by the rotation of the swing arm. This effect
with advantage reduces the increasing tempo of the by
resolution given stabilization force - i.e. the stabilization
force rise slower as the ratio between the loaded and
empty vehicle. By this described parameters - start flex-
ible part position angle and the rotation angle value of
the swing arm due to the loading is possible to optimize
the force pushing the bearing adapter on to the internal
guiding bracket - i.e. stabilization force - for all vehicle
load states. The rotation angle value of the swing arm
due to the loading is set by the bogie spring characteris-
tics. The longitudinal movement of the bearing adapter
or bearing box is allowed by the flexibility of the rubber
flexible part arranged between the adapter and swing
arm - so the hysteresis is minimized at this movement -
there is no friction resistance. This solution ensures sta-
ble ride of the empty vehicle and simultaneously maxi-
mally supports the effect of the wheelset steering - i.e.
minimizing of the wear between the wheel and rail in the
curve. Due to the minimal hysteresis is disclosed a risk,
that the wheelset does not come in to the parallel position
after leaving curve. The flexible part can be designed as
a unique or splitted part - i.e. performed in more parts as
an one. Independent on the flexible part numbers the
flexible part can be shaped in a "V" or "U" shape or totally
generally shaped. By this shaping is possible with ad-
vantage to set the lateral wheelset guidance parameters.
The bogie spring can be orientated in the bogie in a lateral
or vertical or in oblique position The swing arm and bear-
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ing adapter are equipped with brackets and stop for lim-
iting of the lateral displacement between the wheelset
and swing arm. This brackets and stop is with advantage
possible to place close to the swing arm joint, which wit
advantage reduce the lateral torque acting on the swing
arm. The guiding system is also equipped by the wheelset
retainer and bearing adapter retainer, which are used at
bogie or vehicle lifting on the lifting jacks or by the crane.
[0009] Above described invention with advantage min-
imizes hysteresis in the longitudinal movement of the
bearing adapter in longitudinal direction. (i.e. wheelset
rotation around the vertical axis) and ensures the stabile
ride in straight track and simultaneously supports wheel-
set steering in curve due to the fact, that this invention
allows to optimize the lateral force between adapter and
guiding bracket - stabilization force - simultaneously by
two parameters - vehicle gravity force and flexible part
position angle, which with advantage is changing in de-
pendency on vehicle gravity force due to the swing arm
rotation.

Brief description of the drawings

[0010] Invention is more explained on the figures. On
fig. 1 is show the principle of the force resolution on the
obliquely arranged flexible element - 1a) at the empty
vehicle, 1b) - at the loaded vehicle, on the fig. 2 is an
example of the flexible part shaping and arrangement in
to the "V" shape and splitting in to the two parts, on the
fig.3 is the diagram of the stabilization force characteris-
tics depending on the vehicle load, on the fig. 4 is the
side view on the wheel guiding assembly arrange at one
wheel of railway vehicle, on the fig. 5 is the guidance
assembly in an axonometric view and on the fig. 6 is a
section view on the bearing adapter or axle box an inter-
nal guiding brackets arranged on the swing arm.

Examples of the invention embodiment

[0011] On the fig. 1, fig. 2, fig 3, fig 4, fig 5 and fig 6 is
shown an arrangement of the wheelset guiding system
for the railway vehicle especially for the freight car, sys-
tem comprising swing arms 6, which are in rotation flex-
ible jointed with the bogie frame 1 by the joints 9, this
swing arms loads by the brackets 6d flexible part 5. Swing
arm 6 rotation, together with the brackets 6d, both de-
pends on the vehicle loading and bogie spring 10 char-
acteristic. On the wheelset 2 with wheels 2a are arranged
bearings 3, on the bearings 3 is arranged bearing adapt-
ers or axle box 4. On the bearing adapter 4 is created an
interface 4b, on this interface 4b is arranged the flexible
part 5. Based on the oblique spring part 5 position the
gravity force resolution produce longitudinal force which
push the bearing adapter 4 and its 4c on to the swing
arm 6 bracket 6a. Due to the vehicle loading increases
the vehicle gravity force, as a consequence rotate swing
arms 6 with brackets 6d around the joint 9 and the position
angle of the flexible part 5 changes in relation to the top

of rail surface, which with advantage reduce the tempo
of the increment of the force which push the adapter 4
and its surface 4c on to the guiding bracket 6a - i.e. the
stabilization force. The swing arm 6 are equipped by a
stop 6c and the adapter 4 is equipped by brackets 4a for
limiting of the lateral wheelset movement between the
wheelset and swing arm. The wheelset movement in di-
rection from the bogie centre is blocked by the swing arm
bracket 6b. The wheelset guiding assembly is equipped
by a wheelset 2 retainer 7 and adapter 4 retainer 8, which
ensure the assembly at bogie or vehicle lifting on jacks
or on crane.
[0012] On the fig. 1a is also shown the principle of the
gravity force resolution the obliquelly arranged flexible
part 5 at the empty vehicle, where the swing arm 6 posi-
tion angle is marked (plus) and on the fig. 1b is shown
the gravity force resolution on the flexible part at the load-
ed vehicle, where the swing arm 6 position angle is
marked as (minus). From the pictures it is obvious that
the stabilization force is regulated not only by the vehicle
load, but also by the flexible part 5 position angle which
depends on the vehicle load. On the fig. 11 the curve 11a
stabilization force dependency on the vehicle load at the
solution acc, to the document FR1340882A, 11b stabili-
zation force dependency on the vehicle load at the solu-
tion acc, to the document US3211112 (A) and 11c force
dependency on the vehicle load at the solution acc, to
the presented invention.
[0013] On the fig. 3 is shown stabilization force de-
pendency on the vehicle load. It is obvious that the so-
lution 11a is advantageous for steering but this solution
is connected with the disadvantage of the high hystere-
sis, 11b is solution without hysteresis, but the stabilization
force is to high at the loaded vehicle and 11c shows an
optimal stabilization force characteristic and is without
hysteresis.

Industrial applicability

[0014] The wheelset guidance is applicable at all rail-
way vehicles bogies, especially at the freight car bogies.

Claims

1. A wheelset guiding in a railway bogie, particularly in
bogie for a freight car, comprising a bogie frame (1)
and at least two wheelsets (2) with wheels (2a) cou-
pled to the bogie frame (1) by swing arms (6), which
are assembled to the wheelsets (2) by bearings (3)
and bearing adapters (4) with flexible parts (5) ar-
ranged in an oblique position on interface (4b) and
swing arms (6) are coupled by joint (9) and by at
least one bogie suspension spring (10) with bogie
frame (1) characterized in that in the wheelset guid-
ing assembly is on the swing arm (6) at least one
bracket (6d) fitted for the swing arm (6) mounting on
the obliquely arranged flexible part (5) and there is
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arranged at least one internal guiding bracket (6a)
on the swing arm (6) for the stabilization of the po-
sition of the bearing adapter (4) by the surface (4c)
and internal guiding bracket (6a) on the swing arm
(6).

2. The wheelset guiding system according to claim 1
characterized in that flexible part (5) arranged be-
tween bearing adapter (4) and swing arm (6) is com-
pact or segmented.

3. The wheelset guiding system according to claim 1
characterized in that flexible part (5) is flat shaped,
or "V" shaped or "U" shaped.

4. The wheelset guiding system according to claim 1
to 3 characterized in that flexible part (5) is made
from rubber.

5. The wheelset guiding system according to any
claims 1 to 4 characterized in that the brackets (4a)
and the lateral stop (6c) for limitation of wheelset (2)
lateral movement are orientated in the direction from
wheelset (2) axis to joint (9) of the swing arm (6).

6. The wheelset guiding system according to any
claims 1 to 5 characterized in that the bogie spring
(10) can be orientated lateral, or vertical, or obliquely
related to the top of rail.
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