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(54) Damping arrangements for Y25 bogies
(57) A bogie comprising a pedestal 10 supported
through spring sets 14, 16 by an axle box 12, and a
damping arrangement for damping relative vertical
movement between the axle box 12 and the pedestal
10, the damping arrangement comprising a piston 26

v
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guided for movement relative to the pedestal 10 and
having a surface cooperable with a surface of the axle
box 12, a drive arrangement 24 being provided to move
the piston, and wherein the said surface of the piston 26
comprises a composite material.
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Description

[0001] Thisinventionrelates to the Y25 bogie and var-
iants thereto, and in particular to improvements to this
type of bogie to improve the track friendliness thereof.
[0002] Within Europe a bogie known as the Y25 bogie
is in widespread use, particularly on freight wagons. A
typical Y25 bogie comprises a pair of pedestals, each
being supported by a pair of axle boxes through respec-
tive pairs of spring sets. Friction damping arrangements
are provided to damp, primarily, vertical and lateral
movement between the axle boxes and pedestals. Each
damping arrangement typically comprises a piston slid-
ably mounted upon one of the pedestals and having an
end face which can be brought into contact with a sur-
face of an associated one of the axle boxes, the piston
being moveable by a drive member in the form of a
spring holder located between one of the spring sets and
the pedestal. A link arrangement known as a Lenoir link
is connected between the pedestal and the drive mem-
ber. The Lenoir link is inclined to the vertical such that
the weight of the pedestal and the wagon and load car-
ried thereby applies a lateral force to the drive member
and piston. The magnitude of the force applied to the
piston is thus dependent upon the load. As the magni-
tude of the force applied to the piston varies, it will be
appreciated that the frictional load between the axle box
and the pedestal also varies, thus the degree of damp-
ing between these components is load dependent.
[0003] The mounting of the piston is such that there
is contact between the piston and the pedestal and, in
use, between the end face of the piston and the axle
box. As the piston, pedestal and axle box are of metallic,
typically steel, construction, such contact is thought to
be undesirable due to stiction and the metal-metal inter-
faces.

[0004] According to one aspect of the invention there
is provided a bogie comprising a pedestal supported
through spring sets by an axle box, and a damping ar-
rangement for damping relative vertical movement be-
tween the axle box and the pedestal, the damping ar-
rangement comprising a piston guided for movement
relative to the pedestal and having a surface cooperable
with a surface of the axle box, a drive arrangement being
provided to move the piston, and wherein the said sur-
face of the piston comprises a composite material.
[0005] Such an arrangement is advantageous in that
the metal-to-metal interface and stiction at the interface
between the piston and the axle box can be avoided or
reduced.

[0006] The drive arrangement for the piston conven-
iently includes an inclined Lenoir link or similar arrange-
ment.

[0007] The composite material surface of the piston
may comprise a surface of a composite material ele-
ment secured to the piston. The composite material el-
ement may be mechanically secured to the piston, and
could be removable therefrom. Alternatively, it may be
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hot-bonded to the piston.

[0008] Alternatively, the piston may be constructed
from the composite material, a suitable reinforcing struc-
ture being provided within the piston to give the piston
the required rigidity to operate correcily.

[0009] The piston may be guided for sliding move-
ment relative to the pedestal.

[0010] Alternatively, aresilient mounting arrangement
may be provided between the piston and the pedestal
so as to allow the piston to move relative to the pedestal,
the resilient mounting arrangement undergoing resilient
deformation, whilst avoiding sliding contact between the
pedestal and the piston. Clearly, such an arrangement
is advantageous in that further metal-to-metal contact is
avoided. In such an arrangement, the resilient mounting
arrangement conveniently comprises a resilient materi-
al sleeve secured both to the piston and to the pedestal.
[0011] In any of the above arrangements, a second
piston may also be guided for movement relative to the
pedestal, the second piston also having a surface coop-
erable with a surface of the axle box, a second drive
arrangement being provided to move the second piston.
The second drive arrangement preferably includes a Le-
noir link. The said surface of the second piston may
comprise a composite material. As before, the second
piston may be guided for sliding movement relative to
the pedestal, or alternatively, a resilient mounting ar-
rangement may be provided between the second piston
and the pedestal so as to allow the second piston to
move relative to the pedestal, the resilient mounting ar-
rangement undergoing resilient deformation, whilst
avoiding sliding contact between the pedestal and the
second piston.

[0012] The spring set of a typical Y25 type bogie has
a rate falling within the range of approximately 980N/
mm tare and 2600N/mm laden, and a compressed
length falling within the range of approximately 240mm
to 200mm. It is thought that the track friendliness of the
bogie may be enhanced by modifying the bogie to use
a softer, longer spring set. Preferably, therefore, the
spring sets of the bogie have a compressed length fall-
ing within the range of approximately 300mm to 190mm
and a rate falling within the range of 390N/mm tare to
1750N/mm laden. In order to accommodate a longer
spring set within a bogie of the Y25 type whilst comply-
ing with the usual design constraints placed upon a bo-
gie of this type, the axle box is conveniently modified
compared to a standard axle box so that, in use, the low-
er end of the spring setis located at a height falling within
the range of 220mm to 250mm above the track, with
920mm diameter wheels.

[0013] Inatypical Y25 bogie, the maximum permitted
travel of the piston is of the order of 4mm. It is thought
that the bogie would benefit from increasing the maxi-
mum travel of the piston. Preferably, therefore, the bogie
is designed to allow the piston to move through a dis-
tance of at least about 7mm, and preferably around
9mm or more. In a typical bogie of this type, the piston
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is slidable within a metallic sleeve mounted upon the
pedestal, the sleeve having a lip protruding from the
pedestal. One way in which the travel of the piston can
be increased, therefore, is to omit this lip. Alternatively,
or additionally, the dimensions of the pedestal may be
modified to allow an increase in the maximum permitted
travel of the piston.

[0014] Although it may be advantageous to use a
number of the modifications mentioned hereinbefore in
combination with one another, some benefits may still
be seen by using, say, just a few of the modifications.
[0015] According to a second aspect of the invention
there is provided, therefore, a bogie comprising a ped-
estal supported through spring sets by an axle box, and
a damping arrangement for damping relative vertical
and lateral movement between the axle box and the
pedestal, the damping arrangement comprising a piston
guided for movement relative to the pedestal and having
a surface cooperable with a surface of the axle box, a
drive arrangement being provided to move the piston, a
resilient mounting arrangement being provided between
the piston and the pedestal so as to allow the piston to
move relative to the pedestal, the resilient mounting ar-
rangement undergoing resilient deformation, whilst
avoiding sliding contact between the pedestal and the
piston.

[0016] According to a third aspect of the invention
there is provided a bogie comprising a pedestal support-
ed through spring sets by an axle box, and a damping
arrangement for damping relative vertical and lateral
movement between the axle box and the pedestal, the
damping arrangement comprising a piston guided for
movement relative to the pedestal and having a surface
cooperable with a surface of the axle box, a drive ar-
rangement being provided to move the piston, and a
second piston also being guided for movement relative
to the pedestal, the second piston also having a surface
cooperable with another surface of the axle box, a sec-
ond drive arrangement being provided to move the sec-
ond piston. The drive arrangements preferably each in-
clude a Lenoir link.

[0017] According to another aspect of the invention
there is provided a bogie comprising a pedestal support-
ed through spring sets by an axle box, and a damping
arrangement for damping relative vertical movement
between the axle box and the pedestal, the damping ar-
rangement comprising a piston guided for movement
relative to the pedestal and having a surface cooperable
with a surface of the axle box, a drive arrangement being
provided to move the piston, wherein the spring sets of
the bogie have a compressed length falling within the
range of approximately 300mm to 190mm and a rate
falling within the range of 390N/mm to 1750N/mm.
[0018] In accordance with yet another aspect of the
invention there is provided a bogie comprising a pedes-
tal supported through spring sets by an axle box, and a
damping arrangement for damping relative vertical
movement between the axle box and the pedestal, the
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damping arrangement comprising a piston guided for
movement relative to the pedestal and having a surface
cooperable with a surface of the axle box, a drive ar-
rangement being provided to move the piston, wherein
the piston has a maximum travel of at least about 7mm.
[0019] Two or more of the various aspect of the inven-
tion may be used in conjunction with one another, if de-
sired.

[0020] The invention will further be described, by way
of example, with reference to the accompanying draw-
ings, in which:

Figure 1 is a sectional view of part of a bogie in ac-
cordance with one embodiment of the invention;
Figure 2 is a side view of part of the bogie of Figure
1;

Figure 3 is an enlargement of part of Figure 1;
Figures 4 and 5 are views similar to Figures 1 and
2 illustrating an alternative embodiment; and
Figures 6 and 7 are views similar to Figures 1 and
3 illustrating another embodiment.

[0021] Referring first to Figures 1 to 3 there is shown
part of a bogie which is, generally of the Y25 type, the
bogie comprising a pair of pedestals 10 (only part of one
of which is shown) arranged parallel to one another and
secured to one another, each pedestal 10 being sup-
ported by a pair of axle boxes 12. A pair of spring sets
14, 16 are provided between each axle box 12 and the
associated pedestal. Each spring set 14, 16 comprises
afirst, outer spring 18 and an inner spring 20, the length
of the inner spring 20 being chosen such that the inner
spring 20 only becomes an effective part of the primary
suspension once a predetermined load is carried by the
bogie. An axle and wheel set (not shown) extends be-
tween each axle box 12 associated with one of the ped-
estals and a respective axle box 12 associated with the
other of the pedestals 10.

[0022] A drive member 22 in the form of a spring hold-
er is carried by the outer spring 18 of one of the spring
sets 12 and is connected to the pedestal 10 through an
inclined link member known as a Lenoir link 24, as
shown in Figure 2. The inclination of the Lenoir link 24
is arranged such that a lateral load is applied to the drive
member 22, the magnitude of which is dependent upon
the load carried by the bogie.

[0023] The drive member 22 abuts a piston 26 which
is guided for sliding movement relative to a part of the
pedestal 10. As shown, a metallic sleeve 28 is provided
in the pedestal 10 within which the piston 26 slides. In
a conventional Y25 type bogie, the end of the piston re-
mote from the drive member is arranged to bear against
a surface 12a of the axle box, the engagement between
the piston and the axle box being a metal-to-metal en-
gagement which is undesirable. In the embodiment of
the invention illustrated in Figure 1, rather than arrange
for the metallic piston to bear directly upon the surface
12a of the axle box, the piston 26 includes a composite
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material component 29 located such that the surface of
the piston 26 which engages the axle box is not metallic
but rather is of the composite material. The composite
material component 29 comprises a plate 30 mounted
upon the piston 26 and having mechanically secured or
hot bonded thereto an element 32 of composite materi-
al. If desired, the composite material component 29 may
be removably attached to the piston, but this need not
be the case.

[0024] Although, in order to avoid the provision of a
metal to metal contact between the piston and the axle
box, only the end surface of the piston need be of non-
metallic form, the piston could be entirely or largely of a
non-metallic material, if desired. For example, the piston
could comprise a suitably reinforced composite material
component.

[0025] Inthe arrangement of Figure 1, only one piston
26 is associated with each axle box 12 of the bogie. This
need not be the case, and Figures 4 and 5 illustrate a
modification in which two pistons 26a, 26b are provided,
each of the pistons being driven by an associated drive
member 22a, 22b using an associate Lenoir link 24a,
24b (see Figure 5). The arrangement of Figures 4 and
5 does not make use of the provision of a composite
material surface on the piston, but is still advantageous
in that the symmetry of the bogie is improved. Although
the arrangement of Figures 4 and 5 does not make use
of the composite material surface, one or both of the pis-
tons 26a, 26b may be provided with a composite mate-
rial surface, for example using any of the techniques or
arrangements described hereinbefore.

[0026] Theimproved symmetry achieved by providing
two pistons on opposite sides of the axle box in this man-
ner allows constant friction damping and axle steering
to occur, the pistons moving to accommodate move-
ment of the axle box relative to the pedestal in the fore-
aft direction.

[0027] It is thought that the track friendliness of the
bogie may be enhanced by designing the bogie in such
a manner as to allow the travel of the piston or pistons
to be increased from the 4mm maximum travel permit-
ted by a typical Y25 bogie to a maximum travel of at
least 7mm, and preferably around 9mm. In the arrange-
ments described and illustrated hereinbefore, such an
increase in the travel of the piston or pistons may be
achieved by modifying the sleeve 28 in which the piston
26 is slidable to omit the lip 28a (see Figure 3) thereof.
Alternatively, or additionally, a minor alteration of the de-
sign of the pedestal 10 may be made to increase the
maximum permitted travel of the piston. In order to ac-
commodate the increase in the maximum travel of the
piston, it is also important to ensure that the design of
the drive member 22 and the pedestal 10 is such as to
allow the drive member 22 to move relative to the ped-
estal 10 through the increased travel without fouling.
[0028] Figures 6 and 7 illustrate another bogie based
closely upon the standard Y25 bogie but modified in or-
der to improve its track friendliness. The bogie of Fig-
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ures 6 and 7 differs from a typical Y25 type bogie in four
main respects. Firstly, as with the arrangement of Figure
1, the pistons 26 are provided with composite material
surfaces, thereby avoiding metal-to-metal contact be-
tween the pistons and the axle box. Secondly, as with
the arrangement shown in Figures 4 and 5, two pistons
26 are provided, each being driven by an associated
drive arrangement using an associated Lenoir link.
[0029] The third important difference between the ar-
rangement of Figures 6 and 7 and a typical Y25 bogie
resides in the design of the pistons. As shown in Figure
6, the pistons 26 are located within resilient material
sleeves 34 which, in turn, are mounted upon the pedes-
tal 10. The mounting of the pistons 26 in this manner
allows the pistons 26 to move in their longitudinal direc-
tion towards and away from the associated surfaces of
the axle box 12 without any sliding contact occurring be-
tween the pistons 26 and the pedestal 10 or members
affixed thereto. As a result, metal-to-metal frictional forc-
es serving to impede movement of the pistons are re-
duced.

[0030] A further advantage of this mounting of the pis-
tons 26 is that the pistons 26 are permitted to move
through a small distance horizontally (generally perpen-
dicularly to the axis of the piston), vertically, and to tilt
slightly, relative to the pedestal 10, thereby providing ad-
ditional degrees of freedom in the movement of the pis-
tons 26, permitting braking inertial forces to be accom-
modated and axle box movement relative to the pedes-
talin the horizontal (fore-aft direction) and vertical direc-
tion to be accommodated. As a result, constant load de-
pendent friction damping and axle steering can be
achieved.

[0031] The fourth important distinction between the
arrangement of Figures 5 and 6 and the typical Y25 bo-
gie resides in the spring sets 14, 16. The spring sets 14,
16 used in the arrangement of Figures 6 and 7 are sig-
nificantly longer and softer than the spring sets typically
used in a Y25 bogie. The arrangements illustrated in
Figures 1 to 5 use the typical spring sets, and the in-
crease in length is apparent by comparing, say, Figure
1 with Figure 6. By way of example, a typical spring set
used in a Y25 type bogie at tare weight has a length of
approximately 240mm and a rate of about 980N/mm. In
comparison, the arrangement of Figures 6 and 7 has a
length of about 300mm and a rate of about 390N/mm.
[0032] In order to accommodate the revised spring
sets into the bogie whilst still meeting the usual design
criteria of a Y25 bogie, the axle box 12 has been modi-
fied as shown in Figure 6 to lower the height of the lower
end of each spring set above the ground/rails, in use.
The change in the design of the axle box 12 is such as
to position the lower end of the spring sets at a height
of approximately 220mm from the rails.

[0033] As mentioned hereinbefore, any combination
of the various modifications to the conventional Y25 bo-
gie described herein may be used to provide a bogie of
improved track friendliness.
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[0034] It will be appreciated that a number of modifi-
cations may be made to the embodiments described
hereinbefore without departing from the scope of the in-
vention as defined herein.

Claims

1. A bogie comprising a pedestal supported through
spring sets by an axle box, and a damping arrange-
ment for damping relative vertical movement be-
tween the axle box and the pedestal, the damping
arrangement comprising a piston guided for move-
ment relative to the pedestal and having a surface
co-operable with a surface of the axle box, a drive
arrangement being provided to move the piston,
and wherein the said surface of the piston compris-
es a composite material.

2. Abogie according to Claim 1, wherein the drive ar-
rangement for the piston includes an inclined Lenoir
link.

3. A bogie according to Claim 1 or Claim 2, wherein
the composite material surface of the piston com-
prises a surface of a composite material element
secured to the piston.

4. A bogie according to Claim 3, wherein the compos-
ite material element is mechanically secured to the
piston.

5. Abogie according to Claim 3, wherein the compos-
ite material element is hot-bonded to the piston.

6. A bogie according to Claim 1 or Claim 2, wherein
the piston is constructed from the composite mate-
rial, a suitable reinforcing structure being provided
within the piston to give the piston the required ri-
gidity to operate correctly.

7. A bogie according to any one of the preceding
claims, wherein the piston is guided for sliding
movement relative to the pedestal.

8. A bogie according to any of Claims 1 to 6, wherein
a resilient mounting arrangement is provided be-
tween the piston and the pedestal so as to allow the
piston to move relative to the pedestal, the resilient
mounting arrangement undergoing resilient defor-
mation, whilst avoiding sliding contact between the
pedestal and the piston.

9. A bogie according to Claim 8, wherein the resilient
mounting arrangement comprises a resilient mate-
rial sleeve secured both to the piston and to the ped-
estal.
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10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

A bogie according to any one of the preceding
claims, further comprising a second piston guided
for movement relative to the pedestal, the second
piston also having a surface co-operable with a sur-
face of the axle box, a second drive arrangement
being provided to move the second piston.

A bogie according to Claim 10, wherein the second
drive arrangement includes a Lenoir link.

A bogie according to Claim 10 or Claim 11, wherein
the said surface of the second piston comprises a
composite material.

A bogie according to any of Claims 10 to 12, where-
in the second piston is guided for sliding movement
relative to the pedestal.

A bogie according to any of Claims 10 to 12, where-
in a resilient mounting arrangement is provided be-
tween the second piston and the pedestal so as to
allow the second piston to move relative to the ped-
estal, the resilient mounting arrangement undergo-
ing resilient deformation, whilst avoiding sliding
contact between the pedestal and the second pis-
ton.

A bogie according to any of the preceding claims,
wherein the spring sets of the bogie have a com-
pressed length falling within the range of approxi-
mately 300mm to 190mm and a rate falling within
the range of 390N/mm tare to 1750N/mm laden.

A bogie according to Claim 15, wherein, in use, the
lower end of the spring set is located at a height
falling within the range of 220mm to 250mm above
the track, with 920mm diameter wheels.

A bogie according to any of the preceding claims,
wherein the piston is allowed to move through a dis-
tance of at least about 7mm.

A bogie according to Claim 17, wherein the piston
is allowed to move through a distance of 9mm or
more.

A bogie comprising a pedestal supported through
spring sets by an axle box, and a damping arrange-
ment for damping relative vertical and lateral move-
ment between the axle box and the pedestal, the
damping arrangement comprising a piston guided
for movement relative to the pedestal and having a
surface co-operable with a surface of the axle box,
a drive arrangement being provided to move the
piston, a resilient mounting arrangement being pro-
vided between the piston and the pedestal so as to
allow the piston to move relative to the pedestal, the
resilient mounting arrangement undergoing resil-
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ient deformation, whilst avoiding sliding contact be-
tween the pedestal and the piston.

A bogie comprising a pedestal supported through
spring sets by an axle box, and a damping arrange-
ment for damping relative vertical and lateral move-
ment between the axle box and the pedestal, the
damping arrangement comprising a piston guided
for movement relative to the pedestal and having a
surface co-operable with a surface of the axle box,
a drive arrangement being provided to move the
piston, and a second piston also being guided for
movement relative to the pedestal, the second pis-
ton also having a surface co-operable with another
surface of the axle box, a second drive arrangement
being provided to move the second piston.

A bogie comprising a pedestal supported through
spring sets by an axle box, and a damping arrange-
ment for damping relative vertical movement be-
tween the axle box and the pedestal, the damping
arrangement comprising a piston guided for move-
ment relative to the pedestal and having a surface
co-operable with a surface of the axle box, a drive
arrangement being provided to move the piston,
wherein the spring sets of the bogie have a com-
pressed length falling within the range of approxi-
mately 300mm to 290mm and a rate falling within
the range of 390N/mm to 1750N/mm.

A bogie comprising a pedestal supported through
spring sets by an axle box, and a damping arrange-
ment for damping relative vertical movement be-
tween the axle box and the pedestal, the damping
arrangement comprising a piston guided for move-
ment relative to the pedestal and having a surface
co-operable with a surface of the axle box, a drive
arrangement being provided to move the piston,
wherein the piston has a maximum travel of at least
about 7mm.
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