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(54) LIGHT RAIL VEHICLE BOGIE

(57)  Alight rail vehicle bogie comprises a frame (1),
the frame (1) comprises side beams (11) and a cross
beam (12), a middle part of the side beam (11) is re-
cessed, a top of the cross beam (12) is provided with a
bolster (2), the cross beam (12) is composed of two tube
bodies (121), both ends of each tube body (121) are pro-
vided with connecting seats (8), and the both ends of the
tube body (121) are fixedly connected to the side beams
(11) through the connecting seats (8); cantilever seats
(16) extending inward are provided on two axle boxes of
the light rail vehicle bogie, and a magnetic rail brake (9)
provided right below the tube bodies (121) is suspended
on the two cantilever seats (16); a vertical guide rod (17)
is arranged at the top of the magnetic rail brake (9), two
limit seats (10) right above two ends of the magnetic rail
brake (9) is mounted on one side of each connecting seat
(8), and the limit seat (10) is provided with a guide hole
(18) for inserting the vertical guide rod (17). The bogie
realizes low-position traction of a light rail vehicle, and
the space of the cross beam is optimized.
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Description
FIELD OF THE INVENTION

[0001] The presentinvention belongs to the field of rail
transit, and specifically relates to a light rail vehicle bogie.

BACKGROUND OF THE INVENTION

[0002] A general subway bogie is of a bolsterless air
spring structure. In order that a modern light rail vehicle
passes a smaller curve radius, an air spring often match-
es a bolster structure to adapt to a large turning angle
between a bogie and a vehicle body. Since the bolster
needs to be installed, the equipment installation space
of the bogie space is limited, which is specifically mani-
fested as follows:

1. The traction device of the traditional light rail ve-
hicle bogie is generally installed at a cross beam, or
at a higher position on a side beam. If the traction
device is installed at the cross beam, the space of
the cross beam will be occupied, so that it is difficult
to install other components on the cross beam. How-
ever, the form of installation on the side beam will
lead to a high traction point and low adhesion utili-
zation.

2. The magnetic rail brake is overhung and installed
right above a rail surface through an L-shaped seat
fixed on the cross beam, and the L-shaped seat will
also occupy the space of the cross beam, so that the
structure is complicated and itis difficult to guarantee
the structural strength.

3. The motor mounting seat and lateral stop of the
traditional light rail vehicle bogie are independently
arranged on the cross beam, so the structure is
loose, and large space of the cross beam is occu-
pied.

4. As the equipment installation space of the bogie
space is limited after the bolster is installed, it is dif-
ficult to design the installation position of a brake
caliper, and it is even more difficult to arrange the
magnetic rail brake device. The conventional mag-
netic rail stop is generally an overhung mounting
seat, its structure is complicated, and it is difficult to
guarantees the structural strength.

[0003] In addition, the existing light rail vehicle sub-
stantially does not have an integral lifting structure. When
the entire light rail vehicle needs to be lifted, the vehicle
body is bound with the frame by steel ropes for lifting,
which takes time and effort.

[0004] In addition, the terms of directions mentioned
in this case are defined below. In the field of rail vehicles,
there are usually three directions recognized by techni-
cians:

Vertical: the direction perpendicular to the rail sur-
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face.

Longitudinal: the direction along the rail.
Transverse: the direction perpendicular to the rail
horizontally.

The central axis of the frame is a vertical axis passing
through the center of the frame.

Rotational symmetry about the central axis indicates
that one object overlaps the other object after rotat-
ing a certain angle o about the central axis.
Related prior art: CN106809233A; CN201249778Y.

SUMMARY OF THE INVENTION

[0005] In view of the above problems, the present in-
vention aims to provide a bogie that can realize low-po-
sition traction of a light rail vehicle and has a more opti-
mized cross beam space.

[0006] In order to solve the above technical problems,
the technical solution adopted by the present invention
is as follows:

A light rail vehicle bogie includes a frame, the frame in-
cludes side beams and a cross beam perpendicular to
middle parts of the side beams, the middle part of the
side beam is provided with a recessed area, a top of the
cross beam is provided with a bolster, the cross beam is
composed of two tube bodies spaced longitudinally, both
ends of each tube body are provided with connecting
seats, and the both ends of the tube body are fixedly
connected to the side beams through the connecting
seats; the light rail vehicle bogie further includes axle
boxes respectively mounted on axle journals of a wheel
set, cantilever seats extending inward are providedon
the two axle boxes, and a rail brake is suspended on the
two cantilever seats; a vertical guide rod is arranged at
the top of the magnetic rail brake, a limit seat is mounted
on one side of each connecting seat, two limit seatsare
respectivelylocated right above two ends of the magnetic
rail brake, the limit seat is provided with a through guide
hole, and the vertical guide rod is inserted into the guide
hole; and the magnetic rail brake islocated right below
the tube bodies.

[0007] Intheabove solution, byimprovingthe structure
ofthe bolster and changing the positions of traction points
torecessed areas of the side beams, low-position traction
of a light rail vehicle is realized, the vehicle adhesion
utilization is improved, and the space of the cross beam
is not occupied.

[0008] Further, the side beam includes an upper cover
plate, a lower cover plate, and two side plates, the four
plates define the box-type side beam, and skirts extend-
ing laterally are provided on edges of both sides of the
upper cover plate and the lower cover plate of the side
beam; grooves are laterally formed on the skirts of the
upper cover plate and the lower cover plate correspond-
ing to the mounting position of a pull rod mounting seat,
the top of the pull rod mounting seat is clamped and fixed
in the groove of the upper cover plate, the bottom of the
pull rod mounting seat is clamped and fixed in the groove
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of the lower cover plate, the top of the pull rod mounting
seat is flush with the top of the upper cover plate, and
the bottom of the pull rod mounting seat is flush with the
bottom of the lower cover plate.

[0009] A pull rod mounting seat is fixedly connected to
an outer surface of the middle recessed area of each
side beam, both ends of the bolster are respectively pro-
vided with cantilevers extending downward in the vertical
direction, a pull rod is arranged between each cantilever
and the pull rod mounting seat on the same side, one
end of the pull rod is mounted to the pull rod mounting
seat, and the other end of the pull rod is fixedly connected
to a lower end of the cantilever; the two structures as-
sembled from the cantilevers, the pull rod mounting seats
and the pull rods by connection are rotationally symmet-
rical about the central axis of the frame, and the rotation
angle o is 180 degrees. In the above further improved
solution, curved surfaces connected by the pull rod
mounting seats and the side beams are increased by the
grooves, and straight welding seams are changed into
curved welding seams, thereby increasing the lengths of
the welding seams and improving the connection
strength.

[0010] Furthermore, a stop blockextending laterally is
provided on the outer surface of the side beam; a support
blockis longitudinally arranged on the cantilever, the stop
block is provided right above the support block, and a
gap is reserved between the stop block and the support
block.

[0011] The above structure is designed to facilitate lift-
ing. When the vehicle is running normally, there is a small
gap between the stop block and the support block. When
the entire vehicle needs to be lifted, the lifting point is on
the vehicle body, and the lifting of the vehicle body will
drive the bolster to move up, so that the support block
abuts against the stop block, and the frame fixed with the
stop block is lifted under the support of the support block.
The design of this structure makes full use of the im-
proved bolster structure and is the result of further crea-
tive thinking, the structure is compact and the design is
ingenious, which improves the lifting efficiency of the light
rail vehicle.

[0012] Further, the connecting seat is provided with a
kidney-shaped hole, the long axis of the kidney-shaped
hole is arranged longitudinally, and the limit seat and the
connecting seat are fastened by a fastener inserted into
the kidney-shaped hole. The fastener may be a bolt.
[0013] The limit seat for mounting transition can facil-
itate the adjustment of the gap during mounting.

[0014] Specifically, the cross beam is composed of two
tube bodies spaced longitudinally. The so-called "spaced
longitudinally" indicates the arrangement direction of the
two tubes, and one single beam extends laterally.
[0015] Further, the two tube bodies are provided with
a straddle-type seat that spans the two tube bodies and
forms a hoop-type fixed connection with the two tube
bodies atthe same time, both lateral sides of the straddle-
type seat are lateral stop contact surfaces, and both lon-
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gitudinal end surfaces of the straddle-type seat are motor
mounting surfaces.

[0016] The straddle-type seat integrates the functions
of a motor mounting seat and a lateral stop, can serve
as a lateral stop and can be used to mount a motor, so
the structure is compact, the space of the cross beam is
saved relative to the prior art mentioned in the back-
ground, and convenience is provided for the installation
of other components.

[0017] Preferably, the frame of the present invention
is an H-shaped frame.

[0018] The present invention adopts a compact de-
sign, and the traction pull rod mounting seat is arranged
on the outer side of the middle part of the side beam,
which ensures sufficient structural strength of the traction
pull rod mounting seat and fully uses the design space.
The magnetic rail stop device is cleverly arranged on the
connecting seat of the cross beam and the side beam,
so that the space is reasonably used, and the structural
strength of the magnetic rail stop device is ensured.
[0019] The significant effects of the present invention
are:

1. By improving the structure of the bolster and
changing the positions of traction points to recessed
areas of the side beams, low-position traction of a
light rail vehicle is realized, and the vehicle adhesion
utilization is improved. Curved surfaces connected
by the pull rod mounting seats and the side beams
are increased by the grooves, and straight welding
seams are changed into curved welding seams,
thereby increasing the lengths of the welding seams
and improving the connection strength.

2. Thellifting structure is cleverly designed to improve
the lifting efficiency of the light rail vehicle.

3. The functions of the motor mounting seat and the
lateral stop are integrated together, a series of im-
provements such as redesign of the installation
mode and installation position of the magnetic rail
brake structure save more space of the cross beam,
the structure of the bogie is more compact, and the
installation of other equipment is also more conven-
ient.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The present invention will be further illustrated
below in conjunction with the accompanying drawings.

FIG. 1 is a schematic structural diagram of a bogie;
FIG. 2 is a partial enlarged view of FIG. 1;

FIG. 3 is a schematic structural diagram of a frame;
FIG. 4 is a schematic structural diagram of an outer
side of a side beam;

FIG. 5 is a schematic structural diagram of an inner
side of the side beam;

FIG. 6 is an exploded view of a magnetic rail brake
in FIG. 5;
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FIG. 7 is a schematic structural diagram of a cross
beam;
FIG. 8 is a front view of the bogie.

[0021] In which:

1-frame, 2-bolster, 3-pull rod mounting seat, 4-pull rod,
5-stop block, 6-support block, 7-straddle-type seat, 8-
connecting seat, 9-magnetic rail brake, 10-limit seat, 11-
side beam, 12-cross beam, 13-lateral stop mounting
seat, 14-lateral stop, 15-kidney-shaped hole, 16-canti-
lever seat, 17-vertical guide rod, 18-guide hole, 21-can-
tilever, 71-lateral stop contact surface, 72-motor mount-
ing surface, 111-upper cover plate, 112-lower cover
plate, 113-side plate, 114-groove, 121-tube body.

DETAILED DESCRIPTION OF EMBODIMENTS

[0022] For ease of description, relative positional rela-
tionships (e.g., inside, outside, etc.) of respective com-
ponents are described according to the layout directions
of the drawings in the specification, and do not limit the
structure of the patent.

[0023] Asshownin FIGS. 1-8, a light rail vehicle bogie
includes an H-shaped frame 1. The frame 1 includes side
beams 11 and a cross beam 12 perpendicular to middle
parts of the side beams 11. The middle part of the side
beam 11 is provided with a recessed area, and the whole
side beam is of a bow-shaped structure. A top of the
cross beam 12 is provided with a bolster 2. A secondary
air spring mounting seat is arranged at a lower plane of
the middle part of the side beam for mountingan air spring
and connecting the frame with the bolster. A traction pull
rod mounting seat is arranged on an outer side of the
side beam, and the traction pull rod mounting seat is con-
nected with upper and lower cover plates of the side
beam through butt welds based on the upper and lower
cover plates, which ensures the structural strength of the
traction pull rod mounting seat.

[0024] The bolster 2 is mounted above the frame
through the air spring, and transmits traction force and
braking force through a traction pull rod. One end of the
traction pull rod is connected to the bolster, and the other
end is connected to the traction pull rod mounting seat
on the frame 1. The traction pull rod mounting seat is
arranged at the middle recessed part of the side beam,
which reduces the height of a traction point and improves
the adhesion utilization of a vehicle.

[0025] The side beam is of a box-type beam structure,
and the side beam 11 includes an upper cover plate 111,
a lower cover plate 112, and two side plates 113. The
four plates define the box-type side beam 11, and skirts
extending laterally are provided on edges of both sides
of the upper cover plate 111 and the lower cover plate
112 of the side beam 11. The middle part of the side
beam provides an air spring mounting interface, and four
primary rubber spring mounting seats are arranged be-
low both sides of the side beam. The main structure of
the side beam is a box-type beam structure welded by
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high-strength low-alloy steel plates, grooves are re-
served at the middle parts of the upper and lower cover
plates of the side beam for welding the forged traction
pull rod mounting seat, and a cylinder and a circular sup-
port plate are welded to the middle part of the upper cover
plate of the side beam to form the secondary spring
mounting seat. Four primary spring mounting seats of
forged structures are arranged below two ends of the
side beam.

[0026] Steel tubes of the cross beam are connected
with connecting seats by annular butt welding, and the
remaining mounting seats are welded to the steel tubes
of the cross beam by annular fillet welds.

[0027] A pull rod mounting seat 3 is fixedly connected
to the outer surface of the middle recessed area of each
side beam 11. Grooves 114 are laterally formed on the
skirts of the upper and lower cover plates corresponding
to the mounting position of the pull rod mounting seat 3.
The top of the pull rod mounting seat 3 is clamped in the
groove 114 of the upper cover plate 111 and fixed by
welding. The bottom of the pull rod mounting seat 3 is
clamped in the groove 114 of the lower cover plate 112
and fixed by welding. The top of the pull rod mounting
seat 3 is flush with the top of the upper cover plate 111,
and the bottom is flush with the bottom of the lower cover
plate 112.

[0028] Both ends of the bolster 2 are respectively pro-
vided with cantilevers 21 extending downward in the ver-
tical direction. A pull rod 4 is arranged between each
cantilever 21 and the pull rod mounting seat 3 on the
same side. One end of the pull rod 4 is mounted to the
pull rod mounting seat 3, and the other end is fixedly
connected to the lower end of the cantilever 21. In other
words, a downward overhanging section is on one side
of the bolster 2, and the lower end of the overhanging
section is a traction pull rod mounting point. An integral
lifting device is arranged near the traction pull rod mount-
ing point, and a lifting stop is welded to the side beam of
the frame. When the vehicle body is lifted, the bogie can
be lifted together with the vehicle body.

[0029] Both ends of the frame 1 are respectively pro-
vided with a cantilever pull rod structure, each cantilever
pull rod structure is assembled from the cantilever 21,
the pull rod mounting seat 3, and the pull rod 4 by con-
nection, the two cantilever pull rod structures are rota-
tionally symmetrical about the central axis of the frame
1, and the rotation angle o is 180 degrees.

[0030] A stop block 5 extending laterally is provided on
the outer surface of the side beam 11. A horizontal sup-
port block 6 is longitudinally arranged on the cantilever
21. The stop block 5 is provided right above the support
block 6. A gap is reserved between the stop block 5 and
the support block 6.

[0031] The cross beam 12 is composed of two tube
bodies 121 spaced longitudinally. Both ends of each tube
body 121 are provided with connecting seats 8. The both
ends of the tube body 121 are fixedly connected to the
side beams 11 through the connecting seats 8. Prefera-
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bly, the cross beam is composed of two seamless steel
tubes, the middle part of the cross beam is provided with
a motor mounting seat and a lateral stop seat, and the
motor mounting seat and the lateral stop seat are of an
integrated structure to connect the two cross beams. A
gear box hanging seat and a brake caliper mounting seat
are arranged on the two cross beam steel tubes by skew
symmetry. The end of the cross beam is a connecting
seat with the side beam, and an outer side of the con-
necting seat is provided with a boss and a bolt mounting
hole for mounting a magnetic rail brake limit device.
[0032] The bogie of this embodiment further includes
axle boxes respectively mounted on axle journals of a
wheel set. Cantilever seats 16 extending inward are pro-
vided on the two axle boxes. A magnetic rail brake 9 is
suspended on the two cantilever seats 16. A vertical
guide rod 17 is arranged at the top of the magnetic rail
brake 9. A limit seat 10 is mounted on one side of each
connecting seat 8. The connecting seat 8 is provided with
a kidney-shaped hole 15. The long axis of the kidney-
shaped hole 15 is arranged longitudinally. The limit seat
10 and the connecting seat 8 are fastened by inserting
a bolt into the kidney-shaped hole 15. The magnetic rail
brake is mounted on the frame through the magnetic rail
limit device and the connecting seat, which ensures the
reliability of the magnetic rail brake.

[0033] Two limit seats 10 arerespectively located right
above two ends of the magnetic rail brake 9. The limit
seat 10 is provided with a through guide hole 18. The
vertical guide rod 17 is inserted into the guide hole 18.
The magnetic rail brake 9 is located right below the tube
body 121.

[0034] The two tube bodies 121 are provided with a
straddle-type seat 7 that spans the two tube bodies 121
and forms a hoop-type fixed connection with the two tube
bodies 121 at the same time. Both lateral sides of the
straddle-type seat 7 are lateral stop contact surfaces 71.
Both longitudinal end surfaces of the straddle-type seat
7 are motor mounting surfaces 72.

[0035] Lateral stop mounting seats 13 are arranged at
the bottom of the bolster 2 and on the both lateral sides
of the straddle-type seat 7. A lateral stop 14 is arranged
on the lateral stop mounting seat 13. The lateral stop 14
is opposite to the lateral stop contact surface 71.

Claims

1. Alightrail vehicle bogie, comprising a frame (1), the
frame (1) comprises side beams (11) and a cross
beam (12) perpendicular to middle parts of the side
beams (11), the middle part of the side beam (11) is
provided with arecessed area, and a top of the cross
beam (12) is provided with a bolster (2), wherein;
the cross beam (12) is composed of two tube bodies
(121) spaced longitudinally, both ends of each tube
body (121) are provided with connecting seats (8),
and the both ends of the tube body (121) are fixedly

10

15

20

25

30

35

40

45

50

55

connected to the side beams (11) through the con-
necting seats (8);

thelight rail vehicle bogie further comprises axle box-
es respectively mounted on axle journals of a wheel
set, cantilever seats (16) extending inward are pro-
vided on the two axle boxes, and a magnetic rail
brake (9) is suspended on the two cantilever seats
(16); a vertical guide rod (17) is arranged at the top
of the magnetic rail brake (9), a limit seat (10) is
mounted on one side of each connecting seat (8),
two limit seats (10) are respectivelylocated right
above two ends of the magnetic rail brake (9), the
limit seat (10) is provided with a through guide hole
(18), and the vertical guide rod (17) is inserted into
the guide hole (18); and

the magnetic rail brake (9) islocated right below the
tube bodies (121).

The light rail vehicle bogie according to claim 1,
wherein the side beam (11) comprises an upper cov-
er plate (111), a lower cover plate (112), and two
side plates (113), the four plates define the box-type
side beam (11), and skirts extending laterally are pro-
vided on edges of both sides of the upper cover plate
(111) and the lower cover plate (112) of the side
beam (11);

grooves (114) are laterally formed on the skirts of
the upper cover plate (111) and the lower cover plate
(112) corresponding to the mounting position of a
pull rod mounting seat (3), the top of the pull rod
mounting seat (3) is clamped and fixed in the groove
(114) of the upper cover plate (111), the bottom of
the pull rod mounting seat (3) is clamped into the
groove (114) of the lower cover plate (112) and fixed,
the top of the pull rod mounting seat (3) is flush with
the top of the upper cover plate (111), and the bottom
of the pull rod mounting seat (3) is flush with the
bottom of the lower cover plate (112).

The light rail vehicle bogie according to claim 1,
wherein a pull rod mounting seat (3) is fixedly con-
nected to the outer surface of the middle recessed
area of each side beam (11), both ends of the bolster
(2) are respectively provided with cantilevers (21)
extending downward in the vertical direction, a pull
rod (4) is arranged between each cantilever (21) and
the pull rod mounting seat (3) on the same side, one
end of the pull rod (4) is mounted to the pull rod
mounting seat (3), and the other end of the pull rod
(4) is fixedly connected to the lower end of the can-
tilever (21);

the two structures assembled from the cantilevers
(21), the pull rod mounting seats (3) and the pull rods
(4) by connection are rotationally symmetrical about
the central axis of the frame (1), and the rotation
angle o is 180 degrees.

The light rail vehicle bogie according to claim 1,
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wherein a stop block (5) extending laterally is pro-
vided on the outer surface of the side beam (11);

a support block (6) is longitudinally arranged on the
cantilever (21), the stop block (5) is provided right
above the support block (6), and a gap is reserved
between the stop block (5) and the support block (6).

The light rail vehicle bogie according to claim 1,
wherein the connecting seat (8) is provided with a
kidney-shaped hole (15), the long axis of the kidney-
shaped hole (15) is arranged longitudinally, and the
limit seat (10) and the connecting seat (8) are fas-
tened by a fastener inserted into the kidney-shaped
hole (15).

The light rail vehicle bogie according to any one of
claims 1-5, wherein the cross beam (12) is com-
posed of two tube bodies (121) spaced longitudinal-

ly.

The light rail vehicle bogie according to claim 6,
wherein the two tube bodies (121) are provided with
a straddle-type seat (7) that spans the two tube bod-
ies (121) and forms a hoop-type fixed connection
with the two tube bodies (121) at the same time, both
lateral sides of the straddle-type seat (7) are lateral
stop contact surfaces (71), and both longitudinal end
surfaces of the straddle-type seat (7) are motor
mounting surfaces (72).

The light rail vehicle bogie according to any one of
claims 1-5, wherein the frame (1) is an H-shaped
frame.
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Fig. 3

Fig. 4
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Fig. 5
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Fig. 7
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