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(57) Disclosed are a sealing apparatus for a gauge
changing wheelset, and a gauge changing wheelset. The
sealing apparatus is arranged between a sliding mech-
anism (3) of the gauge changing wheelset and an ax-
le-box rear cover (2) of an axle-box body (1); the sliding
mechanism (3) is axially movable relative to the axle-box
body (1) and rotatable relative to the axle-box body (1);
the sealing apparatus includes a sliding seal and a rotary
seal; the sliding seal includes a sliding ring (4) sleeved
outside the sliding mechanism (3) and hermetically con-
nected to the axle-box rear cover (2) ; an inner wall of
the sliding ring (4) is axially provided with a through
groove (41), and an outer wall of the sliding mechanism
(3) is axially provided with a protrusion which is slidably
fitted with the through groove (41); the rotating seal in-
cludes a sealing baffle (5) fixed on an outer side of the
axle-box rear cover (2); an outer wall of the sliding ring
(4) is circumferentially provided with an annular groove
(42), and a lower end of the sealing baffle (5) extends
into the annular groove (42). The described sealing ap-
paratus may seal between the sliding mechanism (3) and
the axle-box body (1), thereby improving the sealing en-
vironment and enhancing the sealing effects.
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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] The present application claims priority to Chi-
nese application No. 201910012719X filed on January
7, 2019, entitled "Sealing Apparatus for Gauge-Changing
Wheelset and Gauge-Changing Wheelset", the disclo-
sure of which is hereby incorporated by reference in its
entirety.

FIELD OF TECHNOLOGY

[0002] The present application relates to the technical
field of rail vehicle gauge change, and in particular, to a
sealing apparatus for gauge-changing wheelset and a
gauge-changing wheelset.

BACKGROUND

[0003] With the rapid evolution of global economic in-
tegration, transnational passenger and cargo transpor-
tation has grown rapidly in recent years. However, differ-
ent rail gauges of various countries have seriously hin-
dered the transnational rail transportation. In order to
solve the problem that the different rail gauges of various
countries hinder the transnational railway transportation,
a gauge-changing wheelset is proposed, that is, when
running on a railway of another country, a train changes
the distance between the wheels of its own wheelset to
adapt to the gauge of the railway of another country.
[0004] During the process of gauge change, a sliding
mechanism on the wheelset will slide relative to an axle-
box body under the pushing of the ground guide rail. The
traditional sealing structure cannot be applied to gauge-
changing wheelsets. Therefore, how to seal between the
sliding mechanism and the axle-box body is an urgent
problem to be solved.

SUMMARY

(I) Technical problems to be solved

[0005] The present disclosure is intended to solve at
least one of the technical problems in the prior art or
related technologies.
[0006] It is an objective of the present disclosure is to
provide a sealing apparatus for gauge-changing wheel-
set to seal between the sliding mechanism and the axle-
box body, thereby improving the sealing environment and
enhancing sealing effects.

(II) Technical solutions

[0007] In order to solve the technical problems men-
tioned above, the present disclosure provides a sealing
apparatus for gauge-changing wheelset. The sealing ap-
paratus is arranged between a sliding mechanism of the

gauge-changing wheelset and an axle-box rear cover of
an axle-box body, the sliding mechanism is axially mov-
able relative to the axle-box body and rotatable relative
to the axle-box body. The sealing apparatus includes a
sliding seal and a rotating seal, the sliding seal includes
a sliding ring sleeved outside the sliding mechanism and
hermetically connected to the axle-box rear cover, an
inner wall of the sliding ring is axially provided with a
through groove, and an outer wall of the sliding mecha-
nism is axially provided with a protrusion which is slidably
fitted with the through groove; the rotating seal includes
a sealing baffle fixed on an outer side of the axle-box rear
cover, an outer wall of the sliding ring is circumferentially
provided with an annular groove, and a lower end of the
sealing baffle extends into the annular groove.
[0008] In an embodiment of the present disclosure, the
sealing apparatus further includes a first sealing ring, the
axle-box rear cover is provided with an axial through hole
and is also provided with a first mounting groove on an
inner circumference of the axial through hole, an outer
circumference of the first sealing ring is installed by in-
terference in the first mounting groove, and an inner cir-
cumference of the first sealing ring is pressed against an
outer circumference of the sliding ring.
[0009] In an embodiment of the present disclosure, the
outer wall of the sliding mechanism is axially provided
with a positioning groove, in which a positioning key pro-
truding from the positioning groove is placed to form the
protrusion.
[0010] In an embodiment of the present disclosure, the
inner wall of the sliding ring is circumferentially provided
with a plurality of the through grooves, and the outer wall
of the sliding mechanism is circumferentially provided
with the protrusions corresponding to the through
grooves in a one-to-one manner.
[0011] In an embodiment of the present disclosure, the
inner wall of the sliding ring is circumferentially provided
with two through grooves, and the two through grooves
are arranged on two radial sides of the inner wall of the
sliding ring.
[0012] In an embodiment of the present disclosure, the
sealing baffle includes a first baffle and a second baffle
butted end to end to form a ring, and an inner circumfer-
ence of the ring formed by the butting of the first baffle
and the second baffle is located in the annular groove of
the sliding ring.
[0013] In an embodiment of the present disclosure, the
first baffle and the second baffle have L-shaped cross
sections, a shorter side of the L-shape is fastened on an
outer circumference of the axle-box rear cover by fasten-
ers, and a longer side of the L-shape is arranged proxi-
mate to the outside of the axle-box rear cover.
[0014] In an embodiment of the present disclosure, a
second sealing ring is arranged between the sliding ring
and the sliding mechanism, and the second sealing ring
is fixedly sleeved in a second mounting groove on an
outer circumference of the sliding mechanism.
[0015] An embodiment of the present disclosure also
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provides a gauge-changing wheelset, including sliding
mechanisms, axle-box bodies and sealing apparatus for
gauge-changing wheelset, where the sealing apparatus
is arranged between the sliding mechanism and the axle-
box rear cover of the axle-box body, and is configured to
provide the axially sliding sealing and a rotating sealing
of the sliding mechanism.
[0016] In an embodiment of the present disclosure, the
gauge-changing wheelset further includes wheels and
an axle, where the wheels are slidably arranged at both
ends of the axle, the sliding mechanisms are respectively
connected with the wheels, and are located in the axle-
box bodies at both ends of the axle, the wheels are un-
locked and locked through the sliding mechanisms, and
the sliding mechanism includes an inner sleeve sleeved
on the axle and in clearance fit with the axle, and the
sealing apparatus is arranged between the inner sleeve
and the axle-box rear cover of the axle-box body.

(III) Beneficial effects

[0017] Compared with the prior art, the present disclo-
sure has at least the following advantages:
the embodiments of the present disclosure provide a
sealing apparatus for gauge-changing wheelset, the
sealing apparatus is arranged between the sliding mech-
anism of the gauge-changing wheelset and the axle-box
rear cover of the axle-box body, the sealing apparatus
includes a sliding seal and a rotating seal, the sliding seal
includes a sliding ring sleeved outside the sliding mech-
anism and hermetically connected to the axle-box rear
cover, the inner wall of the sliding ring is axially provided
with a through groove, and the outer wall of the sliding
mechanism is axially provided with a protrusion which is
slidably fitted with the through groove. When the sliding
mechanism moves, the protrusion moves along the
through groove, so as to ensure that the sliding ring and
the sliding mechanism may rotate together and slide
along the axial direction relative to each other; the rotating
seal includes a sealing baffle fixed on the outer side of
the axle-box rear, the outer wall of the sliding ring is cir-
cumferentially provided with an annular groove, and the
lower end of the sealing baffle extends into the annular
groove to provide axial positioning for the sliding ring, so
that the sliding ring does not move axially; therefore, the
sliding ring can only rotate circumferentially relative to
the axle-box rear cover, and can only slide axially relative
to the sliding mechanism. For the sealing apparatus, the
double-degree of-freedom sealing is decoupled into a
two-stage single-degree-of-freedom sealing, in which
each layer of the sealing is only for relative translation or
relative rotation, so as to improve the sealing environ-
ment and enhance the sealing effects. It is also conduc-
tive to the optimization of the seals under a single influ-
ence factor, and finally realize the sealing of the compos-
ite degree of freedom structure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018]

FIG. 1 is an axial cross-sectional view of a sealing
apparatus for gauge-changing wheelset according
to an embodiment of the present disclosure;

FIG. 2 is a partial enlarged view of A in FIG. 1;

FIG. 3 is a front view of a sliding ring in a sealing
apparatus for gauge-changing wheelset according
to an embodiment of the present disclosure; and

FIG. 4 is a sectional view of A-A in FIG. 3;

[0019] Reference numerals:

DETAILED DESCRIPTION

[0020] The specific embodiments of the present appli-
cation are further described in detail below in conjunction
with the drawings and embodiments. The following em-
bodiments are intended to illustrate the present applica-
tion, but are not intended to limit the scope of the present
application.
[0021] In the description of the present application, it
should be noted that the orientation or positional relation-
ships indicated by terms such as "center", "longitudinal",
"lateral", "upper", "lower", "front", "rear", "left", "right",
"vertical", "horizontal", "top", "bottom", "inside", "outside"
and the like are based on the orientation or positional
relationships shown in the drawings, and are merely for
the convenience of describing the present application
and simplifying the description, rather than indicating or
implying that the device or component stated must have
a particular orientation, be constructed and operated in
a particular orientation, and thus should not be construed
as limiting the present application. Moreover, the terms
"first", "second", "third", and the like are used for descrip-
tive purposes only and are not to be construed as indi-
cating or implying relative importance.
[0022] In the description of the present application, it
should be noted that unless otherwise explicitly stated
and defined, the terms "installed", "connected with", and
"connected" shall be understood in a broad sense, for
example, it may be either fixedly connected or detachably
connected, or may be integrally connected; it may be

1 axle-box body 2 axle-box rear cover;
3 sliding mechanism 31 inner sleeve
32 rolling bearing 33 outer sleeve
34 positioning key 4 sliding ring
41 through groove 42 annular groove
5 sealing baffle 6 first sealing ring
7 second sealing ring 8 axle
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mechanically connected, or electrically connected; it may
be directly connected, or indirectly connected through an
intermediate medium, or the communication between the
interior of two elements. The specific meanings of the
terms above in the present application can be understood
by a person skilled in the art in accordance with specific
conditions.
[0023] In addition, in the description of the present ap-
plication, "multiple", "a plurality of’, and "multiple
groups" mean two or more unless otherwise specified.
[0024] As shown in FIGS. 1 to 4, an embodiment of
the present disclosure provides a sealing apparatus for
gauge-changing wheelset. The gauge-changing wheel-
set includes a sliding mechanism 3 and an axle-box body
1. The sliding mechanism 3 can move back and forth
relative to the axial direction of the axle-box body 1 to
meet the requirements of gauge change. In order to en-
sure the basic sealing requirements of the axle-box body
1, one end of the axle-box body 1 is provided with an
axle-box front cover, and the other end of the axle-box
body 1 is provided with an axle-box rear cover 2. The
sliding mechanism 3 is located in the axle-box body 1,
passes out of the axle-box rear cover 2 and is connected
with the wheel. During the normal operation of the gauge-
changing wheelset, the sliding mechanism 3 rotates with
the wheel, and the axle-box body 1 is relatively fixed, so
that the sliding mechanism 3 may rotate relative to the
axle-box body 1, that is, the sliding mechanism 3 has the
rotational degree of freedom and translational degree of
freedom for movement along the axle-box 1. The sealing
apparatus is arranged between the sliding mechanism 3
of the gauge-changing wheelset and the axle-box rear
cover 2 of the axle-box body 1; in an embodiment, the
sealing apparatus includes a sliding seal and a rotating
seal, the sliding seal includes a sliding ring 4 sleeved
outside the sliding mechanism 3 and hermetically con-
nected to the axle-box rear cover 2. As shown in FIG. 3,
an inner wall of the sliding ring 4 is axially provided with
a through groove 41, and an outer wall of the sliding
mechanism 3 is axially provided with a protrusion which
is slidably fitted with the through groove 41. When the
sliding mechanism 3 moves, the protrusion moves along
the through groove 41, so as to ensure that the sliding
ring 4 and the sliding mechanism 3 may rotate together,
and slide relative to each other along the axial direction;
the rotating seal includes a sealing baffle 5 fixed on an
outer side of the axle-box rear cover 2. As shown in FIG.
4, an outer wall of the sliding ring 4 is circumferentially
provided with an annular groove 42, and a lower end of
the sealing baffle 5 extends into the annular groove 42
to provide axial positioning for the sliding ring 4, so that
the sliding ring 4 does not move axially, as a result, the
sliding ring 4 may only rotate circumferentially relative to
the axle-box rear cover 2, and can only slide axially rel-
ative to the sliding mechanism 3. In the present disclo-
sure, the double-degree-of-freedom sealing is decoupled
into a two-stage single-degree-of-freedom sealing, in
which each layer of sealing is only for relative translation

or relative rotation, so as to improve the sealing environ-
ment and enhance the sealing effects. It is also conduc-
tive to the optimization of the seals under a single influ-
ence factor, so as to finally seal the composite-degree-
of-freedom structure.
[0025] In an embodiment of the present disclosure, as
shown in FIG. 1, in order to realize the sealing connection
between the axle-box rear cover 2 and the sliding ring 4,
a first sealing ring 6 is also included. The first sealing ring
6 may be a rubber sealing ring, the axle-box rear cover
2 is provided with an axial through hole and is also pro-
vided with a first mounting groove on an inner circumfer-
ence of the axial through hole. The first mounting hole is
annular, the outer circumference of the first sealing ring
6 is installed by interference in the first mounting groove,
and the inner circumference of the first sealing ring 6 is
pressed against an outer circumference of the sliding ring
4. When the sliding ring 4 is rotated, the outer circumfer-
ence of the sliding ring 4 is rotatably and hermetically
connected to the first sealing ring 6.
[0026] In an embodiment of the present disclosure, in
order to facilitate the formation of the protrusion, the outer
wall of the sliding mechanism 3 is axially provided with
a positioning groove in which a positioning key 34 pro-
truding from the positioning groove is placed, the length
of the positioning key 34 matches the length of the posi-
tioning groove, and the thickness of the positioning key
34 is greater than the depth of the positioning groove, so
that after the positioning key 34 is installed in the posi-
tioning groove, an upper surface of the positioning key
34 is higher than the positioning groove to form the pro-
trusion, through which the sliding ring 4 and the sliding
mechanism 3 may rotate together, and the protrusion
does not restrict the axial movement of the sliding mech-
anism 3.
[0027] In an embodiment of the present disclosure, one
through groove 41 may be arranged on the circumferen-
tial direction of the inner wall of the sliding ring 4, but in
order to make the force deployed on the sliding ring 4
evenly, a plurality of through grooves 41 are preferably
arranged on the circumferential direction of the inner wall
of the sliding ring 4. The plurality of through grooves 41
may be evenly distributed on the inner wall of the sliding
ring 4 along the circumferential direction, and the protru-
sions corresponding to the through grooves 41 in a one-
to-one manner are provided on the outer wall of the slid-
ing mechanism 3 along the circumferential direction.
[0028] In an embodiment of the present disclosure, in
order to simplify the structure, the inner wall of the sliding
ring 4 is circumferentially provided with two through
grooves 41, which are arranged on two radial sides of
the inner wall of the sliding ring 4.
[0029] In an embodiment of the present disclosure, in
order to fit with the annular groove 42 outside the sliding
ring 4 and fully seal the circumferential direction of the
annular groove 42, the sealing baffle 5 includes a first
baffle and a second baffle butted end to end to form a
ring. The sealing baffle 5 is divided into a first baffle and

5 6 



EP 3 909 829 A1

5

5

10

15

20

25

30

35

40

45

50

55

a second baffle so as to facilitate the installation from the
top and bottom, and the inner circumference of the ring
formed by the butting of the first baffle and the second
baffle is located in the annular groove 42 of the sliding
ring 4. When the sliding ring 4 is rotated, the inner cir-
cumference of the first baffle and the second baffle is
rotationally sealed to the annular groove 42.
[0030] In an embodiment of the present disclosure, the
first baffle and the second baffle have specifically L-
shaped radial cross sections, a shorter side of the L-
shape is fastened on an outer circumference of the axle-
box rear cover 2 by fasteners such as bolts, and a longer
side of the L-shape is arranged proximate to an outer
side of the axle-box rear cover 2 and extends into the
annular groove 42.
[0031] In an embodiment of the present disclosure,
provided between the sliding ring 4 and the sliding mech-
anism 3 is a slender gap, which has a labyrinth function.
As shown in FIG. 2, a second sealing ring 7, such as a
sealing rubber O-ring, is arranged between the sliding
ring 4 and the sliding mechanism 3, and the second seal-
ing ring 7 is fixedly sleeved in the second mounting
groove on the outer circumference of the sliding mech-
anism 3. When the sliding ring 4 moves, the inner cir-
cumference of the sliding ring 4 is in sealing contact with
the second sealing ring 7 to further enhance the sealing
effects.
[0032] An embodiment of the present disclosure also
provides a gauge-changing wheelset, which includes
sliding mechanisms 3, axle-box bodies 1 and the above-
mentioned sealing apparatus for gauge-changing wheel-
set. The sealing apparatus is arranged between the slid-
ing mechanism 3 and the axle-box rear cover 2 of the
axle-box body 1, and is configured to provide the axial
sliding sealing and the rotating sealing of the sliding
mechanism. In the present disclosure, sealing is per-
formed in each single degree of freedom separately by
decomposing the degrees of freedom, thereby reducing
the difficulty in sealing, and ensuring the high-speed op-
eration performance of the gauge-changing wheelset
while ensuring the sealing performance of the multi-de-
gree-of-freedom movement.
[0033] In an embodiment of the present disclosure, as
shown in FIG. 1, the gauge-changing wheelset further
includes wheels and an axle 8, and the wheels are slid-
ably arranged at both ends of the axle 8. In an embodi-
ment, the wheel is provided with inner splines on the inner
circumference thereof, the axle 8 is provided with outer
splines at both ends thereof, and the wheels are fitted
and connected with the two ends of the axle 8 through
the inner splines and the outer splines, which is conven-
ient for both torque transmission and wheel movement.
The sliding mechanisms 3 are respectively connected
with the wheels, and are located in the axle-box bodies
1 at both ends of the axle 8. The wheel is unlocked and
locked through the sliding mechanism 3. The sliding
mechanism 3 includes an inner sleeve 31 sleeved on the
axle 8 and in clearance fit with the axle 8, and the sealing

apparatus is arranged between the inner sleeve 31 and
the axle-box rear cover 2, the protrusion is thus arranged
outside the inner sleeve 31, and the positioning groove
is arranged on the inner sleeve 31; an end of the inner
sleeve 31 towards the wheel extends out of the axle-box
body 1 and is fixedly connected to the wheel through
fasteners, and a gauge change space is reserved be-
tween the extending end of the inner sleeve 31 and the
axle 8, so as to ensure that the inner sleeve 31 has
enough distance to move along the axle 8 without inter-
ference with the axle 8 when the gauge is changed. The
sliding mechanism 3 further includes a rolling bearing 32
and an outer sleeve 33, and the inner sleeve 31, the
rolling bearing 32 and the outer sleeve 33 are tightly
sleeved in sequence from inside to outside. When the
wheel rotates, the inner sleeve 31 and the inner ring of
the rolling bearing 32 rotate with the wheel, while the
outer sleeve 33 and the outer ring of the rolling bearing
32 remain relatively fixed. The outer sleeve 33 and the
inner surface of the axle-box body 1 are in clearance fit,
so that the outer sleeve 33, the inner sleeve 31 and the
rolling bearing 32 can move along the axle-box body 1
as a whole. By arranging the sealing apparatus between
the inner sleeve 31 and the axle-box rear cover 2 of the
axle-box body 1, a good sealing can be achieved when
the inner sleeve 31 moves or rotates, and each layer of
sealing is only for relative translation or relative rotation,
thereby improving the sealing environment and enhanc-
ing the sealing effects.
[0034] As can be seen from the above embodiments,
in the present disclosure, sealing is performed in each
single degree of freedom separately by decomposing the
degrees of freedom, thus reducing the difficulty of sealing
and ensuring the high-speed performance of gauge-
changing wheelset while ensuring the sealing perform-
ance of the multi-degree-of-freedom movement.
[0035] The descriptions above are only preferred em-
bodiments of the present disclosure and are not intended
to limit the present disclosure. Any modification, equiva-
lent substitution or improvement made within the spirit
and principle of the present disclosure should be included
within the protection scope of the present disclosure.

Claims

1. A sealing apparatus for a gauge changing wheelset,
characterized in that, the sealing apparatus is ar-
ranged between a sliding mechanism of the gauge
changing wheelset and an axle-box rear cover of an
axle-box body; the sliding mechanism is axially mov-
able relative to the axle-box body and rotatable rel-
ative to the axle-box body, the sealing apparatus
comprising a sliding seal and a rotating seal; the slid-
ing seal comprises a sliding ring sleeved outside the
sliding mechanism and hermetically connected to
the axle-box rear cover; an inner wall of the sliding
ring is axially provided with a through groove, and
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an outer wall of the sliding mechanism is axially pro-
vided with a protrusion which is slidably fitted with
the through groove; the rotating seal comprises a
sealing baffle fixed on an outer side of the axle-box
rear cover, an outer wall of the sliding ring is circum-
ferentially provided with an annular groove, and a
lower end of the sealing baffle extends into the an-
nular groove.

2. The sealing apparatus for a gauge changing wheel-
set of claim 1, further comprising a first sealing ring,
the axle-box rear cover is provided with an axial
through hole and is also provided with a first mount-
ing groove on an inner circumference of the axial
through hole, an outer circumference of the first seal-
ing ring is installed by interference in the first mount-
ing groove, and an inner circumference of the first
sealing ring is pressed against an outer circumfer-
ence of the sliding ring.

3. The sealing apparatus for a gauge changing wheel-
set of claim 1, characterized in that, the outer wall
of the sliding mechanism is axially provided with a
positioning groove, in which a positioning key pro-
truding from the positioning groove is placed to form
the protrusion.

4. The sealing apparatus for a gauge changing wheel-
set of claim 1, characterized in that, the inner wall
of the sliding ring is circumferentially provided with
a plurality of the through grooves, and the outer wall
of the sliding mechanism is circumferentially provid-
ed with protrusions corresponding to the through
grooves in a one-to-one manner.

5. The sealing apparatus for a gauge changing wheel-
set of claim 4, characterized in that, the inner wall
of the sliding ring is circumferentially provided with
two said through grooves, and the two through
grooves are arranged on two radial sides of the inner
wall of the sliding ring.

6. The sealing apparatus for a gauge changing wheel-
set of claim 1, characterized in that, the sealing
baffle comprises a first baffle and a second baffle
butted end to end to form a ring, and an inner cir-
cumference of the ring formed by the butting of the
first baffle and the second baffle is located in the
annular groove of the sliding ring.

7. The sealing apparatus for a gauge changing wheel-
set of claim 6, characterized in that, the first baffle
and the second baffle have L-shaped cross sections,
a shorter side of the L-shape is fastened on an outer
circumference of the axle-box rear cover by fasten-
ers, and a longer side of the L-shape is arranged
proximate to an outer side of the axle-box rear cover.

8. The sealing apparatus for a gauge changing wheel-
set of claim 1, characterized in that, a second seal-
ing ring is arranged between the sliding ring and the
sliding mechanism, and the second sealing ring is
fixedly sleeved in a second mounting groove on an
outer circumference of the sliding mechanism.

9. A gauge changing wheelset, comprising sliding
mechanisms, axle-box bodies and sealing appara-
tus for a gauge changing wheelset of any one of
claims 1 to 8, wherein the sealing apparatus is ar-
ranged between the sliding mechanism and an axle-
box rear cover of the axle-box body, and is config-
ured to provide an axial sliding sealing and a rotating
sealing of the sliding mechanism.

10. The gauge changing wheelset of claim 9, further
comprising wheels and an axle, wherein the wheels
are slidably arranged at both ends of the axle, the
sliding mechanisms are respectively connected with
the wheels, and are located in the axle-box bodies
at both ends of the axle, the wheels are unlocked
and locked through the sliding mechanisms, and the
sliding mechanism includes an inner sleeve sleeved
on the axle and in clearance fit with the axle, and the
sealing apparatus is arranged between the inner
sleeve and the axle-box rear cover of the axle-box
body.
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