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(54) FRAME AND FREIGHT TRAIN

(57)  Disclosed are a vehicle frame and a freight train.
The vehicle frame includes a first longitudinal beam (10),
a second longitudinal beam (20), a first traction beam
(30), and a second traction beam (40), wherein an ex-
tension direction of the first longitudinal beam (10) and
an extension direction of the second longitudinal beam
(20) are both parallel to a running direction of the train,
and the first longitudinal beam (10) and the second lon-
gitudinal beam (20) are arranged at an interval in a di-
rection parallel to a horizontal plane; and a front end of
the first longitudinal beam (10) and a front end of the
second longitudinal beam (20) are connected by the first
traction beam (30), and a rear end of the first longitudinal
beam (10)and arear end of the second longitudinal beam
(20) are connected by the second traction beam (40). By

the above arrangement, when the train runs, a bogie
drives the first traction beam (30) and the second traction
beam (40) to move in an extension direction of a rail, and
the first longitudinal beam (10) and the second longitu-
dinal beam (20) run along with the train. Due to the fact
that the extension direction of the first longitudinal beam
(10) and the extension direction of the second longitudi-
nal beam (20) are both parallel to the running direction
of the train, compared with a way where side beams are
arranged on a center beam and the extension direction
ofthe side beams is perpendicularto the running direction
of the train, resistance between the first longitudinal
beam (10) and air and resistance between the second
longitudinal beam (20) and the air are small, and air re-
sistance during running of the train is reduced.
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Description

Cross-Reference to Related Application

[0001] The presentdisclosure claims the priority of Chi-
nese Patent Application No.201910801353.4, to the Chi-
nese Patent Office on August 28, 2019 and entitled "Ve-
hicle Frame and Freight Train", the entire contents of
which are incorporated herein by reference.

Technical Field

[0002] The present disclosure relates to a rail train
technology, and particularly relates to a vehicle frame
and a freight train.

Background

[0003] As the railway network develops gradually, rail-
way transportation has become one of the main trans-
portation ways. Specifically, a freight train includes a ve-
hicle frame, goods are placed in a container, and then
the container is placed on the vehicle frame, so as to
transport the goods through the freight train.

[0004] In the prior art, the vehicle frame usually in-
cludes a center beam and a plurality of side beams, the
center beam is arranged in the direction parallel to the
running direction of the train, and couplers used for con-
necting adjacent vehicle frames are arranged at the front
end and the rear end of the center beam; the plurality of
side beams are arranged at intervals along the running
direction of the train and arranged on the two sides, per-
pendicular to the running direction of the train, of the cent-
er beam; and the container is fixed on the center sill and
the side beams, and in the transportation process, the
container is fixed to the side beams, so as to prevent the
container from being separated from the vehicle frame
in the transportation process.

[0005] However, when the freight train runs, as the ex-
tension direction of each of the side beams is perpendic-
ular to the running direction of the train, the resistance
between the side beams and the air is large.

Summary

[0006] A first aspect of the present invention is to pro-
vide a vehicle frame, including: a first longitudinal beam,
a second longitudinal beam, a first traction beam, and a
second traction beam, wherein an extension direction of
the first longitudinal beam and a extension direction of
the second longitudinal beam are both parallel to a run-
ning direction of a train, and the first longitudinal beam
and the second longitudinal beam are arranged at an
interval in a direction parallel to a horizontal plane; and
a front end of the first longitudinal beam and a front end
of the second longitudinal beam are connected by the
first traction beam, and a rear end of the first longitudinal
beam and a rear end of the second longitudinal beam
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are connected by the second traction beam.

[0007] The other aspect of the present invention is to
provide a freight train, including the above vehicle frame.
[0008] The first aspect of the presentinvention has the
technical effects that when the train runs, a bogie drives
the first traction beam and the second traction beam to
move in an extension direction of a rail, and the first lon-
gitudinal beam and the second longitudinal beam run
along with the train. Due to the fact that the extension
direction of the first longitudinal beam and the extension
direction of the second longitudinal beam are both par-
allel to the running direction of the train, compared with
the situation where side beams are arranged on a center
beam and the extension direction of the side beams is
perpendicular to the running direction of the train, resist-
ance between the first longitudinal beam and air and re-
sistance between the second longitudinal beam and the
air are small, and air resistance during running of the
trainis reduced, thereby improving the aerodynamic per-
formance of the train.

Brief Description of the Drawings

[0009]

Fig. 1 is a schematic structural diagram of a vehicle
frame provided in an embodiment of the present in-
vention;

Fig. 2 is a perspective structural schematic diagram
of the vehicle frame provided in the embodiment of
the present invention;

Fig. 3 is a front view of a first longitudinal beam in
Fig. 1;

Fig. 4 is a rear view of the first longitudinal beam in
Fig. 1;

Fig. 5 is a cutaway diagram of an A-A direction in
Fig. 3;

Fig. 6 is a schematic diagram | of cooperation be-
tween the vehicle frame and a container provided in
an embodiment of the present invention;

Fig. 7 is a schematic diagram Il of cooperation be-
tween the vehicle frame and the container provided
in an embodiment of the present invention;

Fig. 8 is a schematic diagram Il of cooperation be-
tween the vehicle frame and the container provided
in an embodiment of the present invention;

Fig. 9 is a schematic diagram IV of cooperation be-
tween the vehicle frame and the container provided
in an embodiment of the present invention.
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Brief description of the reference numbers:
[0010]
10: First longitudinal beam;
101: Upper side beam;
1011: First flange slab;
1012: Second flange slab;
1013: Web;
102: Lower side beam;
1021: First support plate;
1022: Second support plate;
103: Outer covering plate;
1031: Upper covering plate;
1032: Lower covering plate;
104: Support member;
20: Second longitudinal beam;
30: First traction beam;
40: Second traction beam;
50: Cross beam.

Detailed Description of the Embodiments

[0011] For making the objectives, technical solutions
and advantages of embodiments of the presentinvention
more obvious, the technical solutions of the present in-
vention will be clearly and completely described below
in conjunction with the accompanying drawings in the
embodiments of the present invention, and obviously,
the described embodiments are some, rather than all of
the embodiments of the present invention. Based on the
embodiments of the present invention, all other embod-
iments acquired by those of ordinary skill in the art without
making creative efforts fall within the scope of protection
of the presentinvention. The following embodiments and
the features of the embodiments may be combined with
each other without conflict.

[0012] Fig. 1 is a schematic structural diagram of a
vehicle frame provided in an embodiment of the present
invention; Fig. 2 is a perspective structural schematic di-
agram of the vehicle frame provided in the embodiment
of the present invention; Fig. 3 is a front view of a first
longitudinal beam in Fig. 1; Fig. 4 is a rear view of the

10

15

20

25

30

35

40

45

50

55

first longitudinal beam in Fig. 1; Fig. 5 is a cutaway dia-
gram of an A-A direction in Fig. 3; Fig. 6 is a schematic
diagram | of cooperation between the vehicle frame and
a container provided in an embodiment of the present
invention; Fig. 7 is a schematic diagram Il of cooperation
between the vehicle frame and the container provided in
an embodiment of the present invention; Fig. 8 is a sche-
matic diagram Ill of cooperation between the vehicle
frame and the container provided in an embodiment of
the present invention; and Fig. 9 is a schematic diagram
IV of cooperation between the vehicle frame and the con-
tainer provided in an embodiment of the present inven-
tion.

[0013] With reference to Figs. 1-2, the vehicle frame
provided in the embodiment includes: a first longitudinal
beam 10, a second longitudinal beam 20, a first traction
beam 30, and a second traction beam 40, wherein an
extension direction of the first longitudinal beam 10 and
an extension direction of the second longitudinal beam
20 are both parallel to a running direction of the train, and
the first longitudinal beam 10 and the second longitudinal
beam 20 are arranged at an interval in a direction parallel
to a horizontal plane; and a front end of the first longitu-
dinal beam 10 and a front end of the second longitudinal
beam 20 are connected by the first traction beam 30, and
a rear end of the first longitudinal beam 10 and a rear
end of the second longitudinal beam 20 are connected
by the second traction beam 40.

[0014] Specifically, the running direction of the train is
the moving direction of the vehicle frame, and as the train
runs along the rail, the running direction of the train is the
extension direction of the rail on which the train runs.
[0015] Specifically, bogies are arranged at a front end
and a rear end of the vehicle frame, the bogies are
traveling components of the train and generally include
wheel sets and frameworks erected on the wheel sets,
the framework of the bogie at the front end is connected
to the first traction beam 30, and the vehicle framework
of the bogie at the rear end is connected to the second
traction beam 40. Some bogies are further provided with
a driving system, the driving system generally consists
of an electric motor and a gear box, the electric motor is
in transmission connection with the gear box, and an out-
put shaft of the gear box is in transmission connection
with the wheel set; and when the freight train runs, the
electric motor drives the wheel set to rotate via the gear
box, so as to drive the whole vehicle frame to run.
[0016] It should be understood that couplers are ar-
ranged at a front end of the first traction beam 30 and a
rear end of the second traction beam 40, the couplers
are used for connecting adjacent vehicle frames, that is,
a rear end of one vehicle frame is connected to a front
end of the next vehicle frame via the coupler, and there-
fore traction force is transmitted to all vehicle frames via
the couplers between the adjacent vehicle frames, so as
to drive all vehicle frames to move, thereby achieving
transportation of the goods.

[0017] In this embodiment, the extension direction of
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the first longitudinal beam 10 is parallel to the running
direction of the train, and the first longitudinal beam 10
extends for a length that accommodates an 80-foot con-
tainer. An interval between the first longitudinal beam 10
and the second longitudinal beam 20 in the direction par-
allel to the horizontal plane is a width of the container,
such that the container is borne by the first longitudinal
beam 10 and the second longitudinal beam 20, and the
first longitudinal beam 10 and the second longitudinal
beam 20 provide support force for the container.

[0018] It is worthy of explanation that the first longitu-
dinal beam 10 is a bearing component of the train and is
used for bearing the container, the first longitudinal beam
10 is generally a steel beam, and this embodiment does
not limit a material of the first longitudinal beam 10; and
optionally, this embodiment also does not limit a width of
the first longitudinal beam 10, for example, the first lon-
gitudinal beam 10 has the width of 10 mm, and the first
longitudinal beam 10 has the width as small as possible
to reduce manufacturing costs under the condition that
the first longitudinal beam 10 has enough strength to be
capable of bearing the container.

[0019] In this embodiment, the first traction beam 30
includes a traction beam body on which the container is
placed and a coupler mounting base; and the coupler
mounting base is arranged at a front end of the traction
beam and used for connecting the coupler. A locking de-
vice used for fixing the container is arranged on a con-
nection face of the traction beam body and the container,
and prevents the container from being separated from
the first traction beam 30 in the transportation process
of the train.

[0020] lllustratively, as shown in Fig. 2, the traction
beam body includes a main beam and two support
beams, wherein the main beam is arranged in a direction
perpendicular to the running direction of the train, and
two ends of the main beam are connected with the first
longitudinal beam 10 and the second longitudinal beam
20 separately; and the support beams are T-shaped
beams, bottom ends of the T-shaped beams are con-
nected with the main beam, compared with a plate-
shaped traction beam body, through holes are formed
between the two T-shaped beams and the main beam,
the dead weight of the first traction beam 30 is reduced,
and therefore vertical bearing capacity of the vehicle
frame is improved. For enhancing the bearing perform-
ance of the first traction beam 30, reinforcing ribs are
further arranged on lower portions of the main beam and
the support beams, and the reinforcing ribs are connect-
ed to the main beam and the support beams in a welding
or bolting mode; or protrusion portions are arranged on
the lower portions of the main beam and the support
beams and are arc-shaped, such that the middle portions
of the main beam and the support beams have larger
thickness than that of end portions, and the strength of
the first traction beam 30 is improved, thereby increasing
the bearing capacity of the first traction beam 30.
[0021] In this embodiment, the first traction beam 30
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is connected with a front end of the firstlongitudinal beam
10 and a front end of the second longitudinal beam 20,
and this embodiment does not limit a connection mode
between the first traction beam 30 and the second lon-
gitudinal beam 20 and between the first traction beam
30 and the first longitudinal beam 10 as long as it is guar-
anteed that the firstlongitudinal beam 10 and the second
longitudinal beam 20 may not be separated from the first
traction beam 30 during running of the train. Forexample,
the first traction beam 30 may be fixedly connected with
the first longitudinal beam 10 and the second longitudinal
beam 20 in a welding manner, or the first traction beam
30 is detachably connected with the first longitudinal
beam 10 and the second longitudinal beam 20 in a clamp-
ing or bolting manner.

[0022] The first traction beam 30 is a bearing compo-
nent of the train and is used for bearing the container,
the first traction beam 30 is generally made of an alumi-
num alloy plate or a steel plate, and this embodiment
does not limit the material of the first traction beam 30.
The structure, function, and material of the second trac-
tion beam 40 are similar to those of the first traction beam
30 and are not described in detail herein. It is worthy of
explanation that the first traction beam 30 is arranged at
the front end of the first longitudinal beam 10 and the
front end of the second longitudinal beam 20, and the
second traction beam 40 is arranged at a rear end of the
first longitudinal beam 10 and a rear end of the second
longitudinal beam 20; and meanwhile, the second trac-
tion beam 40 is connected with the firstlongitudinal beam
10 and the second longitudinal beam 20 in a manner
similar to that of the first traction beam 30, which will not
be described in detail herein.

[0023] In addition, the structure, function, and material
of the second longitudinal beam 20 are similar to those
of the first longitudinal beam 10 and are not described in
detail in this embodiment. It is worthy of explanation that
the second longitudinal beam 20 and the first longitudinal
beam 10 are arranged at intervals in a direction parallel
to the horizontal plane; and meanwhile, the second lon-
gitudinal beam 20 is connected with the first traction
beam 30 and the second traction beam 40 in a manner
similar to that of the first longitudinal beam 10, which will
not be described in detail herein.

[0024] A mounting process of the vehicle frame pro-
vided by this embodiment includes: connecting the front
end of the first longitudinal beam 10 to the first traction
beam 30, and meanwhile connecting the rear end of the
first longitudinal beam 10 to the second traction beam
40; then connecting the front end of the second longitu-
dinal beam 20 to the first traction beam 30, and mean-
while connecting the rear end of the second longitudinal
beam 20 to the second traction beam 40; and then mount-
ing the bogies on the first traction beam 30 and the sec-
ond tractionbeam 40. During running of the train, air flows
along surfaces of the first longitudinal beam 10 and the
second longitudinal beam 20, and the resistance is small,
and since the resistance is reduced during running of the
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train, the vehicle frame may run at a high speed. lllustra-
tively, the vehicle frame provided in this embodiment is
adapted to high speed running of 160 km/h while carries
an 80-foot railway container.

[0025] The vehicle frame provided in the embodiment
includes a first longitudinal beam 10, a second longitu-
dinal beam 20, a first traction beam 30, and a second
traction beam 40, wherein an extension direction of the
first longitudinal beam 10 and an extension direction of
the second longitudinal beam 20 are both parallel to a
running direction of the train, and the first longitudinal
beam 10 and the second longitudinal beam 20 are ar-
ranged at an interval in a direction parallel to a horizontal
plane; and a front end of the first longitudinal beam 10
and a front end of the second longitudinal beam 20 are
connected by the first traction beam 30, and a rear end
of the first longitudinal beam 10 and a rear end of the
second longitudinal beam 20 are connected by the sec-
ond traction beam 40. By the above arrangement, a bogie
is connected with the first traction beam 30 and the sec-
ond traction beam 40, so as to drive the first traction beam
30 and the second traction beam 40 to move in an ex-
tension direction of a rail, and the first longitudinal beam
10 and the second longitudinal beam 20 which are con-
nected with the first traction beam 30 and the second
traction beam 40 run along with the train. Due to the fact
that the extension direction of the first longitudinal beam
10 and the extension direction of the second longitudinal
beam 20 are both parallel to the running direction of the
train, compared with the situation where side beams are
arranged on a center beam and the extension direction
ofthe side beams is perpendicular to the running direction
of the train, resistance between the first longitudinal
beam 10 and air and resistance between the second lon-
gitudinal beam 20 and the air are small, and air resistance
during running of the train is reduced, thereby improving
the aerodynamic performance of the train.

[0026] Meanwhile, the containeris mounted on the ve-
hicle frame and borne by the first longitudinal beam 10
and the second longitudinal beam 20 on two sides of the
container, and compared with the condition that the
weight of the container is concentrated on the center
beam in the prior art, the container is not prone to torsion.
In addition, the vehicle frame includes the first longitudi-
nal beam 10, the second longitudinal beam 20, the first
traction beam 30 and the second traction beam 40, the
above components are assembled to form the vehicle
frame, and compared with an integral vehicle frame, the
vehicle frame provided in the embodiment is simple in
machining process and the components may be inde-
pendently replaced, which saves the maintenance cost.
[0027] Withreference to Figs. 3-5, in this embodiment,
the first longitudinal beam 10 includes an upper side
beam 101, a lower side beam 102 and an outer covering
plate 103, an extension direction of the upper side beam
101 and an extension direction of the lower side beam
102 are both parallel to the running direction of the train,
the upper side beam 101 and the lower side beam 102
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are arranged at intervals in a direction perpendicular to
the horizontal plane, and the outer covering plate 103
covers sides, away from the second longitudinal beam
20, of the upper side beam 101 and the lower side beam
102.

[0028] The outer side of the upper side beam 101 and
the outer side of the lower side beam 102 are covered
with the outer covering plate 103, such that no structure
of the vehicle frame is exposed outside the vehicle frame,
no structure is perpendicular to the running direction of
the train in the running process of the train, resistance
between the vehicle frame and air is small, and the train
may adapt to 160 km/h high-speed running.

[0029] Specifically, the upper side beam 101 is made
of channel steel, a manufacturing process is simple, and
the weight is small, accordingly, the dead weight of the
first longitudinal beam 10 is reduced, and load of the ve-
hicle frame is large. With continued reference to Fig. 5,
the channel steel includes a web 1013, a first flange slab
1011, and a second flange slab 1012, extension direc-
tions of the web 1013, the first flange slab 1011, and the
second flange slab 1012 being parallel to the running
direction of the train. Wherein, the web 1013 is arranged
perpendicular to the horizontal plane, and the first flange
slab 1011 and the second flange slab 1012 are arranged
parallel to the horizontal plane; and one end of the first
flange slab 1011 is connected with a top end of the web
1013, one end of the second flange slab 1012 is con-
nected with a bottom end of the web 1013, and the web
1013, the first flange slab 1011 and the second flange
slab 1012 together define a groove.

[0030] The web 1013, the first flange slab 1011 and
the second flange slab 1012 are integrally formed in a
casting mode; and alternatively, the other ends of the
first flange slab 1011 and the second flange slab 1012
are connected with the outer covering plate 103, and the
other ends of the first flange slab 1011 and the second
flange slab 1012 may be connected with the outer cov-
ering plate 103 in a welding manner and may also be
integrally formed together with the outer covering plate
103 in a casting manner, which is not limited in this em-
bodiment. Alternatively, the channel steel may be 10# or
12#, or may be set by the skilled people according to an
actual operating condition of the first longitudinal beam
10, which is not limited in this embodiment.

[0031] Specifically, the lower side beam 102 includes
a first support plate 1021 and a second support plate
1022, one end of the first support plate 1021 being per-
pendicularly connected with one end of the second sup-
port plate 1022. Alternatively, the other end of the first
support plate 1021 and the other end of the second sup-
port plate 1022 are connected with the outer covering
plate 103, and the other end of the first support plate
1021 and the other end of the second support plate 1022
may be connected with the outer covering plate 103 in a
welding manner or integrally formed together with the
outer covering plate 103 in a casting manner, which is
not limited in this embodiment.
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[0032] It is worthy of explanation that the first flange
slab 1011 and the second flange slab 1012 of the first
longitudinal beam 10 support the container, the lower
side beam 102 does not support the container, and the
first support plate 1021 and the second support plate
1022 have smaller thickness, thereby reducing the dead
weight of the first longitudinal beam 10, and increasing
the load of the vehicle frame.

[0033] Specifically, the outer covering plate 103 in-
cludes an upper covering plate 1031 and alower covering
plate 1032, the upper covering plate 1031 covering the
upper side beam 101, and the lower covering plate 1032
covering the lower side beam 102. The upper side beam
101 is connected with the upper covering plate 1031, and
the lower side beam 102 is connected with the lower cov-
ering plate 1032. The upper side beam 101 and the lower
side beam 102 are covered with the outer covering plate
103, the upper side beam 101 and the lower side beam
102 are not exposed outside the vehicle frame, and ac-
cordingly, it is avoided that in the running process of the
train, resistance between the train and the air is large;
wherein one side, away from the upper side beam 101
and the lower side beam 102, of the outer covering plate
103 is a plane.

[0034] Alternatively, the upper covering plate 1031 is
connected with the lower covering plate 1032, and the
upper covering plate 1031 and the lower covering plate
1032 may be connected in a welding, screwing or riveting
manner, which is not limited in this embodiment. Accord-
ing to the preferred implementation mode of this embod-
iment, the upper covering plate 1031 and the lower cov-
ering plate 1032 are integrally formed in a casting man-
ner, compared with a welding manner, welding seam fa-
tigue cracks caused by welding are effectively avoided,
meanwhile, the welding amount is reduced, and welding
deformation is reduced.

[0035] Alternatively, for reducing the weight of the first
longitudinal beam 10 and increasing the load of the ve-
hicle frame, the upper covering plate 1031 and the lower
covering plate 1032 may be made of aluminum alloy
plates, steel plates, or lightweight materials.

[0036] In this embodiment, the first longitudinal beam
10 further includes a support member 104, the support
member 104 being arranged between the upper side
beam 101 and the lower side beam 102 and being con-
nected with the upper side beam 101 and the lower side
beam 102.

[0037] By arrangingthe support member 104 between
the upper side beam 101 and the lower side beam 102,
the connection strength between the upper side beam
101 and the lower side beam 102 is enhanced, thereby
improving the strength of the first longitudinal beam 10.
Specifically, this embodiment does not limit the support
member 104 as long as the upper side beam 101 and
the lower side beam 102 are connected to enhance the
connection strength between the upper side beam 101
and the lower side beam 102. For example, the support
member 104 may be of cylindrical shaped, a bottom end
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of the support member 104 is connected with a top end
of the lower side beam 102, the top end of the lower side
beam 102 provides support force for the support member
104, a top end of the support member 104 is connected
with a bottom end of the upper side beam 101, and the
support member 104 provides support force for the bot-
tom end of the upper side beam 101. Alternatively, the
support member 104 may also be of prismatic shaped,
or be of irregular shaped. Further, the top end of the sup-
port member 104 is provided with a groove, and the bot-
tom end of the upper side beam 101 is accommodated
in the groove, a bottom face of the groove providing sup-
port force for a side wall and the bottom end of the upper
side beam 101, thereby improving the support strength
ofthe upper side beam 101. In addition, the support mem-
ber 104 may be arranged vertically between the upper
side beam 101 and the lower side beam 102, may be
inclined to form an included angle with the horizontal
plane, or may use the both ways in combination.

[0038] The support member 104 may be solid or hol-
low. The preferred implementation mode of this embod-
imentis a hollow support member 104, the hollow support
member 104 is lighterthan a solid one, which reduces
the dead weight of the first longitudinal beam 10 and in-
creases theload of the vehicle frame. Preferably, plurality
of support members 104 are provided, the plurality of
support members 104 are arranged between the upper
side beam 101 and the lower side beam 102 at intervals
to further enhance the connection strength between the
upper side beam 101 and the lower side beam 102, there-
by improving the strength of the firstlongitudinal beam 10.
[0039] With continued reference to Figs. 1-2, based on
the embodiment described above, the vehicle frame fur-
ther includes a cross beam 50, wherein the cross beam
50 is arranged between the first traction beam 30 and
the second traction beam 40, and two ends of the cross
beam 50 are connected with the first longitudinal beam
10 and the second longitudinal beam 20 separately.
Therefore, the cross beam 50 may further improve the
connection strength between the first longitudinal beam
10 and the second longitudinal beam 20, thereby improv-
ing the bearing capacity of the vehicle frame.

[0040] Specifically, the cross beam 50 is connected
with the upper side beam 101 to increase the strength of
the upper side beam 101; and alternatively, the cross
beam 50 and the upper side beam 101 may be connected
inawelding orbonding manner, orin a screwing or clamp-
ing manner, which is not limited in this embodiment.
[0041] Specifically, the cross beam 50 includes a first
transverse plate, a second transverse plate and a longi-
tudinal plate, wherein the first transverse plate and the
second transverse plate are arranged in parallel at an
interval, the longitudinal plate is arranged between the
first transverse plate and the second transverse plate,
and the longitudinal plate is perpendicular to the first
transverse plate and the second transverse plate; where-
in a plurality of longitudinal plates are provided, the plu-
rality of longitudinal plates are arranged at intervals,
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through holes are provided in the longitudinal plates, the
weight of the cross beam 50 is reduced, the weight of
the vehicle frame is reduced, and the load of the vehicle
frame is increased. In addition, a locking device used for
mounting the container is arranged on the cross beam
50 and, which prevents the container from being sepa-
rated from the cross beam 50 in the transportation proc-
ess of the train.

[0042] Preferably, a plurality of cross beams 50 are
provided, the plurality of cross beams 50 are provided
between the first traction beam 30 and the second trac-
tion beam 40 to further enhance the connection strength
between the first longitudinal beam 10 and the second
longitudinal beam 20 so as to improve the load of the
vehicle frame, and at the same time, by increasing the
number of cross beams 50, a plurality of containers may
be fixedly mounted via the locking device on each cross
beam 50. The plurality of cross beams 50 may be ar-
ranged between thefirsttraction beam 30 and the second
traction beam 40 at intervals, may also be arranged at
the rear end of the first traction beam 30 and the front
end of the second traction beam 40, or may be freely set
by the skilled person according to the size and number
of containers actually borne by the vehicle frame.
[0043] For example, referring to Fig. 6, the vehicle
frame may bear two containers, the two containers may
be 20 feet or 40 feet, and the sum of the lengths of the
two containers is not larger than the extension length of
the first longitudinal beam 10. One cross beam 50 is ar-
ranged on the vehicle frame, the front container is borne
by the cross beam 50 and the first traction beam 30, and
the rear container is borne by the cross beam 50 and the
second traction beam 40.

[0044] As a second example, referring to Fig. 7, the
vehicle frame may also bear four containers, the four
containers may be 20 feet, and the sum of the lengths of
the four containers is not larger than the extension length
of the first longitudinal beam 10. Three cross beams 50
are arranged on the vehicle frame, the front container is
borne by a cross beam 50 and the first traction beam 30,
the rear container is borne by a cross beam 50 and the
second traction beam 40, and the two containers in the
middle are borne by two cross beams 50 separately.
[0045] For a third example, referring to Fig. 8, the ve-
hicle frame may also bear only one container, the con-
tainer may be 40 feet or 53 feet, as long as the length of
the container is not larger than the extension length of
the first longitudinal beam 10. Two cross beams 50 are
arranged on the vehicle frame, the container is borne by
the two cross beams 50.

[0046] For a fourth example, referring to Fig. 9, the
vehicle frame may also bear three containers, the sum
of the dimensions of the three containers is not larger
than the extension length of the first longitudinal beam
10, two cross beams 50 are arranged on the vehicle
frame, the front container is borne by a cross beam 50
and the first traction beam 30, the rear container is borne
by a cross beams 50 and the second traction beam 40,
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and the middle containeris borne by the two cross beams
50. Based on the above content, by adjusting the number
and positions of the cross beams 50 and the locking de-
vices, the vehicle frame may be used for bearing con-
tainers of different sizes and numbers, and the vehicle
frame is various in bearing form and high in flexibility.
[0047] For example, according to the orientation
shown in Fig. 2, a braking system is further arranged on
the vehicle frame, the braking system is arranged in a
space enclosed by the first longitudinal beam 10, the sec-
ond longitudinal beam 20 and two adjacent cross beams
50 and is connected with the first longitudinal beam 10
and the second longitudinal beam 20, and the braking
system mainly includes an energy supply device, a con-
trol device, a transmission device and a brake, and is
used for controlling the train to reduce speed and even
stop running in the running process. Compared with the
prior art that a vehicle frame includes a center beam ar-
ranged in a direction parallel to the running direction of
the train, no longitudinal beam is arranged between two
adjacent cross beams 50, an assembly space of the brak-
ing system is large, and assembling and disassembling
are convenient.

[0048] The embodiment of the present invention also
provides a freight train, including a vehicle frame, wherein
the structure and function of the vehicle frame have been
described in detail in the above embodiments and will
not be described in detail herein.

[0049] The freight train provided in the embodiment of
the presentinvention includes the vehicle frame. The ve-
hicle frame includes afirstlongitudinal beam 10, a second
longitudinal beam 20, a first traction beam 30, and a sec-
ond traction beam 40, wherein an extension direction of
the first longitudinal beam 10 and an extension direction
of the second longitudinal beam 20 are both parallel to
a running direction of the train, and the first longitudinal
beam 10 and the second longitudinal beam 20 are ar-
ranged at an interval in a direction parallel to a horizontal
plane; and a front end of the first longitudinal beam 10
and a front end of the second longitudinal beam 20 are
connected by the first traction beam 30, and a rear end
of the first longitudinal beam 10 and a rear end of the
second longitudinal beam 20 are connected by the sec-
ond traction beam 40.

[0050] By means of the above arrangement, when the
freight train runs, a bogie is connected with the first trac-
tion beam 30 and the second traction beam 40, so as to
drive the first traction beam 30 and the second traction
beam 40 to move in an extension direction of a rail, and
accordingly, the first longitudinal beam and the second
longitudinal beam run along with the train. Due to the fact
that the extension direction of the first longitudinal beam
10 and the extension direction of the second longitudinal
beam 20 are both parallel to the running direction of the
train, compared with the situation where a side beam is
arranged on a center beam and the extension direction
of the side beam is perpendicular to the running direction
of the train, resistance between the first longitudinal
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beam 10 and air and resistance between the second lon-
gitudinal beam 20 and the air are small, and air resistance
during running of the train is reduced, thereby improving
the aerodynamic performance of the train.

[0051] In the description of the present invention, it is
to be understood that the terms "central", "longitudinal”,
"transverse", "length", "width", "thickness", "upper", "low-
er", "front", "back", "left", "right", "vertical", "horizontal",
"top", "bottom", "inner", "outer", "clockwise",
" counterclockwise", "axial", "radial", "circumferential",
etc. indicate azimuthal or positional relations based on
those shown in the drawings only for ease of description
of the present invention and for simplicity of description,
and are not intended to indicate or imply that the refer-
enced device or element must have a particular orienta-
tion and be constructed and operative in a particular ori-
entation, and thus may not be construed as a limitation
on the present invention.

[0052] Inthe presentinvention, unless expressly spec-
ified otherwise, the terms "mount", "connect", "connect-
ed", "fix", etc. are to be construed broadly and, for exam-
ple, may be fixedly connected, or detachably connected,
or integrally formed, may be mechanically connected, or
electrically connected, or communicable with each other,
may be direct connected or indirect connected via an
intermediary medium, or may be a communication be-
tween two elements or an interworking relation between
two elements, unless expressly defined otherwise. The
specific meanings of the above terms in the present in-
vention may be understood on a case-by-case basis for
those of ordinary skill in the art.

[0053] Finally, it should be noted that the above em-
bodiments are merely intended to illustrate the technical
solution of the present invention and not to limit the same;
although the present invention has been described in de-
tail with reference to the foregoing embodiments, it
should be understood by those of ordinary skill in the art
that the technical solutions described in the foregoing
embodiments may be modified or equivalents may be
substituted for some or all of the technical features there-
of; and the modification or substitution does not make
the essence of the corresponding technical solution de-
viate from the scope of the technical solution of each
embodiment of the present invention.

Claims

1. Avehicle frame, comprising afirstlongitudinal beam,
a second longitudinal beam, a first traction beam,
and a second traction beam, wherein an extension
direction of the first longitudinal beam and an exten-
sion direction of the second longitudinal beam are
both parallel to a running direction of a train, and the
first longitudinal beam and the second longitudinal
beam are arranged at an interval in a direction par-
allel to a horizontal plane; and a front end of the first
longitudinal beam and a front end of the second lon-
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gitudinal beam are connected by the first traction
beam, and a rear end of the first longitudinal beam
and a rear end of the second longitudinal beam are
connected by the second traction beam.

The vehicle frame as claimed in claim 1, wherein the
first longitudinal beam comprises an upper side
beam, a lower side beam and an outer covering
plate, an extension direction of the upper side beam
and an extension direction of the lower side beam
being both parallel to the running direction of the
train, the upper side beam and the lower side beam
being arranged at an interval in a direction perpen-
dicularto the horizontal plane, and the outer covering
plate covers sides, away from the second longitudi-
nal beam, of the upper side beam and the lower side
beam.

The vehicle frame as claimed in claim 2, wherein the
outer covering plate comprises an upper covering
plate and a lower covering plate, the upper covering
plate covering the upper side beam, and the lower
covering plate covering the lower side beam.

The vehicle frame as claimed in claim 2 or 3, wherein
the upper side beam is made of channel steel.

The vehicle frame as claimed in any one of claims 2
to 4, wherein the first longitudinal beam further com-
prises a support member, the support member being
provided between the upper side beam and the lower
side beam and connecting with the upper side beam
and the lower side beam.

The vehicle frame as claimed in claim 5, wherein a
top end of the support member is provided with a
groove, and a bottom end of the upper side beam is
accommodated in the groove.

The vehicle frame as claimed in claim 5 or 6, wherein
a plurality of support members are provided, and the
plurality of support members are arranged between
the upper side beam and the lower side beam at
intervals.

The vehicle frame as claimed in any one of claims 1
to 7, wherein the vehicle frame further comprises a
cross beam, the cross beam being provided between
the first traction beam and the second traction beam,
and the cross beam being connected to the first lon-
gitudinal beam and the second longitudinal beam.

The vehicle frame as claimed in claim 8, wherein a
plurality of cross beams are provided, and the plu-
rality of cross beams are arranged between the first
traction beam and the second traction beam at in-
tervals.
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10. A freight train, comprising the vehicle frame as
claimed in any one of claims 1-9.
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