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CHASSIS EDGE BEAM, CHASSIS STRUCTURE AND RAIL VEHICLE

[0001] This application claims the priority of the Chinese Patent Application No.
202110723037.7, titled "UNDERFRAME SIDE BEAM, UNDERFRAME STRUCTURE
AND RAIL VEHICLE", filed on June 28, 2021 with the China National Intellectual Property

Administration, which is incorporated herein by reference in its entirety.

FIELD

[0002] The present application relates to the technical field of rail vehicles, and in particular
to an underframe side beam of a rail vehicle. The present application further relates to an
underframe structure provided with the underframe side beam and a rail vehicle provided with

the underframe structure.

BACKGROUND

[0003] With the development of internationalization of rail transit industry, China’s export of
high-speed electric multiple units (EMUs) and a demand for foreign markets are increasing
day by day. The high-speed EMU s is fast, safe, reliable, energy-saving and efficient. However,
different countries have different limit requirements for the rail vehicle. Export high-speed
EMUs need to meet the limit requirements of various vehicles for foreign countries on the
basis of the research and development of China high-speed EMUs technology platform. The
marshalling type, vehicle section, vehicle dynamic envelope, vehicle body structure, vehicle
spacing, bogie mounting and under-vehicle large-scale apparatus mounting are all the

contents that need to be studied.

[0004] An underframe is a key component of the vehicle body, and a side beam is one of the
important main structures of the underframe, which plays a role in structural strength of the
vehicle body, in connection between the bogie and the vehicle body, and in mounting of the
under-vehicle apparatus. The side beam and an underframe structure with the side beam are
important factors for the vehicle to meet the limit requirements and the strength of the vehicle

body.

[0005] In the conventional technology, CR300AF, CR400AF, CRH2A, CRH380A and other
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high-speed EMUs are designed based on the mounting space and structure for the bogie and
the under-vehicle apparatus, resulting in large widths of these high-speed EMUs, which
cannot meet the limit requirements in foreign countries, such as Europe countries. In
particular, there are several kinds of catenary power supply systems in foreign lines, and a
high-voltage apparatus of the high-speed EMUs adopts double-current or three-current
structure, which is particularly large in size and heavy in weight, while the narrow vehicle

body has a problem of insufficient mounting space for the under-vehicle apparatus.

[0006] With reference to FIG. 1 and FIG. 2, FIG. 1 is a schematic view showing a mounting
of a yaw damper seat for a high-speed EMUs in the conventional technology, and FIG. 2 is a
schematic view showing a mounting of a bogie of the high-speed EMUs in the conventional

technology.

[0007] As shown in the drawings, in the conventional technology, the yaw damper seat 2' is
welded inside the vehicle body of the high-speed EMUSs, and the underframe 1' is also welded,
as a result of which the welding stress may generate, and the fatigue strength of a mounting
area of the underframe is relatively low. Moreover, the width of the underframe 1' is restricted
by the vehicle limit, and the mounting area of the bogie 3' is limited to the inside of the two
side beams. In a case that the width of the underframe restricted by the vehicle limit is
relatively small and the minimum width of the bogie 3' itself is limited, the mounting space
for the bogie 3' cannot be guaranteed, thus it is difficult to realize the mounting of the bogie 3'

and the vehicle body.

[0008] In order to meet the limit requirements of different vehicles at home and abroad, as
well as the requirements of the mounting space and structure for the large-scale apparatus,
higher-leveled design requirements have been proposed for the underframe structure of the

vehicle body structure.

SUMMARY

[0009] An object of the present application is to provide an underframe side beam, which
can meet the limit requirements of different vehicles at home and abroad on the outer contour
of the vehicle body structure and can flexibly match the vehicle body structure with different
vehicle widths.

[0010] Another object of the present application is to provide an underframe structure
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provided with the underframe side beam.

[0011] Still another object of the present application is to provide a rail vehicle provided

with the underframe structure.

[0012] In order to achieve the above objects, an underframe side beam is provided according
to the present application, which is an integrally extruded aluminum alloy profile structure,
including a first layer profile cavity, a second layer profile cavity, a third layer profile cavity
and a fourth layer profile cavity, and a top portion of the first layer profile cavity is provided
with a profile insertion structure for inserting and welding with a side wall of a vehicle body;
an inner side surface of the second layer profile cavity is provided with a profile lap-joint
structure with an opening, facing an inner side of the vehicle body, at an upper edge; and a
bottom transverse wall of the third layer profile cavity is a thickened profile cavity wall,
which is used to form a plane structure after the fourth layer profile cavity is partially

removed.

[0013] In an embodiment, an outer surface of the first layer profile cavity is on a same
profile surface with outer surfaces of the second layer profile cavity, the third layer profile
cavity and the fourth layer profile cavity, a width of the first layer profile cavity is smaller
than that of the second layer profile cavity, the third layer profile cavity and the fourth layer
profile cavity, and an inner surface of the first layer profile cavity forms a step portion with
inner surfaces of the second layer profile cavity, the third layer profile cavity and the fourth

layer profile cavity.

[0014] In an embodiment, a bottom portion of the fourth layer profile cavity is provided
with an embedded slide groove for hanging and mounting the bolt of under-vehicle apparatus
compartment, and an inner side surface of the fourth layer profile cavity is provided with an

inside lap-joint structure for lap-welding of the underframe transverse beam.

[0015] In an embodiment, in a local area where the bogie is connected with the vehicle body,
the lower fourth layer profile cavity is removed from the side beam profile by processing, so
that a mounting surface of the bogie at a lower portion of the underframe is a plane; and the
third layer profile cavity is provided with two die profile cavities in parallel, and a yaw

damper seat is mounted through the two die profile cavities.

[0016] In an embodiment, in a mounting area of an extra-large under-vehicle apparatus, the
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lower fourth layer profile cavity is removed from the underframe side beam through
processing, and the outer profile is kept for hanging the extra-large under-vehicle apparatus,
and except for the mounting area of the bogie, the shape of the underframe of the vehicle

body in the length direction of the vehicle body is consistent.

[0017] In an embodiment, for the two die profile cavities of the third layer profile cavity
arranged side by side, the inner profile cavity is used for hanging and mounting the bolt of
extra-large apparatus, and the outer cavity is used for hanging and mounting the bolt of

under-vehicle apparatus compartment.

[0018] In an embodiment, mounting bolts of the extra-large under-vehicle apparatus and the

mounting bolts of the under-vehicle apparatus compartment are alternatively arranged.

[0019] In an embodiment, one, two, or three of under-vehicle high-voltage cables,
low-voltage cables and under-vehicle water pipes are mounted in the third layer profile cavity

and the fourth layer profile cavity.

[0020] In an embodiment, wall thickness of any of the first layer profile cavity, the second
layer profile cavity, the third layer profile cavity and the fourth layer profile cavity is greater
than 8mm, and the thickness of the bottom transverse wall of the die profile cavity is greater

than 15mm.

[0021] In order to achieve another object described above, an underframe structure is
provided according to the present application, including underframe floor, side beams,
transverse beams, bolster beams and traction beams which form an integral bearing structure,
and the side beam is the underframe side beam as described according to any one of the above

embodiments.

[0022] In an embodiment, in the mounting area of the extra-large under-vehicle apparatus,
the transverse beam is a first transverse beam, and the first transverse beam is connected with
the inner side surface of the second layer profile cavity of the side beams on both sides and

the upper underframe floor by welding.

[0023] In an embodiment, the height of the first transverse beam is ranged from 50mm to

65mm.

[0024] In an embodiment, in a mounting area of a small-scale under-vehicle apparatus, the

small-scale under-vehicle apparatus is hung on the second transverse beam, and the second
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transverse beam is connected with the inner surfaces of the second layer profile cavity, the
third layer profile cavity and the fourth layer profile cavity of the side beams on both sides

and the upper underframe floor by welding.

[0025] In order to achieve the still another object described above, a rail vehicle is provided
according to the present application, including a vehicle body, an underframe and a bogie,
where the underframe is the underframe structure as described according to any one of the

above embodiment.

[0026] The underframe side beam provided according to the present application has four
layers of profile cavities stacked from top to bottom, and the third layer profile cavity has two
parallel die profile cavities, which are used for hanging the side beam of the extra-large
apparatus and mounting the yaw damper seat. After the fourth layer profile cavity is partially
processed, the mounting surface of the bogie including the underframe side beam, the bolster
beam, the traction beam and the like forms a plane in the connection area between the bogie
and the vehicle body, and thus the problem that it is impossible to assemble the vehicle body
and the bogie due to the limited structural size of the bogie can be solved. It can be applied to
the mounting of the bogie with various width structural sizes and empty spring spacing, which
reduces the influence of the vehicle limits on the structural size limitation of the bogie in the
width direction, meets the mounting requirements of the extra-large apparatus and the

apparatus compartment, and enables the appearance of the underframe consistent.

[0027] The underframe structure and the rail vehicle according to the present application are
provided with the underframe side beam, and since the underframe side beam has the above
technical effects, the underframe structure and the rail vehicle provided with the underframe

side beam should also have corresponding technical effects.

BRIEF DESCRIPTION OF THE DRAWINGS
[0028] FIG. 1 is a schematic view showing a mounting of a yaw damper seat for a

high-speed EMUs in the conventional technology;

[0029] FIG. 2 is a schematic view showing a mounting of a bogie of the high-speed EMUs

in the conventional technology;

[0030] FIG. 3 is a schematic cross-sectional view of an underframe side beam according to
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an embodiment of the present application;

[0031] FIG. 4 is a schematic view showing a processing of a side beam at a connection

portion of a bogie and a vehicle body;
[0032] FIG. 5 is a schematic view showing a connection of a bogie and a vehicle body;

[0033] FIG. 6 is a schematic view showing a processing of a side beam at a mounting

position of an under-vehicle extra-large apparatus;

[0034] FIG. 7 is a schematic view showing a hanging and mounting of an under-vehicle

extra-large apparatus and an under-vehicle apparatus compartment;

[0035] FIG. 8 is a schematic view showing a mounting of an under-vehicle extra-large

apparatus;

[0036] FIG. 9 is a schematic view showing a mounting of an under-vehicle high-voltage

cable, a low-voltage cable and an under-vehicle water pipe in a side beam;

[0037] FIG. 10 is a schematic view of an underframe structure according to an embodiment

of the present application;

[0038] FIG. 11 is a schematic cross-sectional view of an underframe at a mounting area of

an extra-large apparatus;

[0039] FIG. 12 is a schematic cross-sectional view of an underframe at a mounting area of a

small-scale apparatus.

[0040] Reference numerals in FIG. 1 and FIG. 2 are listed as follows:
1' underframe, 2' yaw damper seat, 3' bogie.

[0041] Reference numerals in FIG. 3 to FIG. 12 are listed as follows:

1 first layer profile cavity, 1-1 profile insertion structure, 2 second layer profile cavity,
2-1 profile lap-joint structure, 3 third layer profile cavity, 3-1 bottom transverse wall, 4 fourth
layer profile cavity, 4-1 embedded slide groove, 4-2 inside lap-joint structure, 5 bogie, 6 bolt
of extra-large apparatus, 7 bolt of under-vehicle apparatus compartment, 8-1 first transverse
beam, 8-2 second transverse beam, 9 underframe floor, 10 under-vehicle apparatus

compartment, 11 pipeline, 101 underframe structure.
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DETAILED DESCRIPTION OF THE EMBODIMENTS
[0042] In order to enable those skilled in the art to better understand the technical solutions
of the present application, the present application is further described in detail with reference

to the drawings and specific embodiments.

[0043] In this specification, the terms "up, down, left, right" are established based on the
positional relationship shown in the attached drawings, and the corresponding positional
relationship may vary with different attached drawings. The direction defined by the text in
the specification takes precedence, and therefore, those terms should not be construed as an
absolute limitation of the scope of protection. Moreover, the relationship terminologies such
as "first", "second", and the like are only used herein to distinguish one component from
another having the same name, rather than to necessitate or imply that the actual relationship

or order exists between the components.

[0044] With reference to FIG. 3, FIG. 3 is a schematic cross-sectional view of an

underframe side beam according to an embodiment of the present application.

[0045] As shown in the drawing, in a specific embodiment, the underframe side beam and
an underframe structure with the underframe side beam provided according to the present
application can meet the limit requirements of different vehicles at home and abroad on the
outer contour of the vehicle body structure, and can flexibly match the vehicle body structures

with different vehicle widths.

[0046] Specifically, the underframe side beam is a large-section aluminum alloy profile
structure formed by integral extrusion, which can improve the vertical rigidity and natural
frequency of vertical bending of the side beam. Based on the mounting requirements of a
bogie 5, an under-vehicle apparatus and an under-vehicle apparatus compartment 10, the side
beam profile is provided with a laminated profile structure with four layers of profile cavities
from top to bottom, including the first layer profile cavity 1, the second layer profile cavity 2,
the third layer profile cavity 3 and the fourth layer profile cavity 4 which are sequentially
stacked from top to bottom. An outer surface of the first layer profile cavity 1 is on a same
profile surface with outer surfaces of the second layer profile cavity 2, the third layer profile
cavity 3 and the fourth layer profile cavity 4, a width of the first layer profile cavity 1 is
smaller than that of the second layer profile cavity 2, the third layer profile cavity 3 and the

fourth layer profile cavity 4, and an inner surface of the first layer profile cavity 1 forms a step
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portion with inner surfaces of the second layer profile cavity 2, the third layer profile cavity 3

and the fourth layer profile cavity 4.

[0047] A top portion of the first layer profile cavity 1 is provided with a profile insertion
structure 1-1 for inserting and welding with a side wall of the vehicle body. An inner side
surface of the second layer profile cavity 2 is provided with a profile lap-joint structure 2-1
with an opening, facing an inner side of the vehicle body, at an upper edge. The third layer
profile cavity 3 has two die profile cavities in parallel, and a thickness of a bottom transverse
wall 3-1 of each die profile cavity is greater than that of a lateral wall and a top transverse
wall, so as to form a plane structure for mounting the under-vehicle apparatus, the yaw
damper seat, the under-vehicle apparatus compartment 10 and the connection between the

bogie 5 and the vehicle body.

[0048] A bottom portion of the fourth layer profile cavity 4 is provided with an embedded
slide groove 4-1, and an inner side surface of the fourth layer profile cavity 4 is provided with
an inside lap-joint structure 4-2 for lap-welding of the underframe transverse beam. A slide
groove 4-1 is used for hanging and mounting the bolt of the under-vehicle apparatus
compartment, which meets the mounting requirements of the under-vehicle apparatus
compartment, and the inside lap-joint structure 4-2 is used for the lap-welding of a large

transverse beam of the underframe.

[0049] The wall thickness of any of the first layer profile cavity 1, the second layer profile
cavity 2, the third layer profile cavity 3 and the fourth layer profile cavity 4 is greater than
8mm, and the thickness of the bottom transverse wall 3-1 of the die profile cavity is greater
than 15mm. This partial thickened portion is used for subsequent processing to remove the
fourth layer profile cavity 4, so as to form a plane structure, which is used for the mounting of
the extra-large under-vehicle apparatus, the yaw damper seat and the under-vehicle apparatus

compartment 10, and the connection between the bogie 5 and the vehicle body.

[0050] With reference to FIG. 4 and FIG. 5 together, FIG. 4 is a schematic view showing a
processing of a side beam at a connection portion of a bogie and a vehicle body, and FIG. 5 is

a schematic view showing a connection of a bogie and a vehicle body.

[0051] As shown in the drawings, in a local area where the bogie 5 is connected with the
vehicle body, the material of the lower fourth layer profile cavity 4 is removed from the side
beam profile by processing, so that the underframe side beam, bolster beam, traction beam
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and transverse beam are formed into a plane in this area, which meets the structural size and
mounting space requirements of the bogies of the vehicles with different limit requirements in
the vehicle width direction, and the yaw damper seat is mounted through the two die profile
cavities of the third layer profile cavity 3 of the side beam. By optimizing the mounting
structure of the yaw damper seat of the bogie, there is no need to weld the yaw damper seat on
the vehicle body of the high-speed EMUs as in the conventional technology, which reduces
the welding work of the underframe, reduces the welding stress, and improves the fatigue

strength of the underframe mounting area of the yaw damper seat.

[0052] With reference to FIG. 6, FIG. 7 and FIG. 8, FIG. 6 is a schematic view showing a
processing of a side beam at a mounting position of an under-vehicle extra-large apparatus,
FIG. 7 is a schematic view showing a hanging and mounting of an under-vehicle extra-large
apparatus and an under-vehicle apparatus compartment, and FIG. 8 is a schematic view

showing a mounting of an under-vehicle extra-large apparatus.

[0053] The underframe side beam and the underframe structure according to the present
application can meet the mounting space requirements and the mounting structure strength
requirement of the extra-large under-vehicle apparatus by processing the partial profiles of the
side beam, and two mounting modes, namely hanging and mounting the underframe
transverse beam and hanging and mounting the underframe side beam, can be applied to the

under-vehicle apparatus.

[0054] Compared with the high-speed EMUs in the conventional technology, the structure
size and weight of the extra-large under-vehicle apparatus, such as double-current traction
transformer and double-current traction converter are greatly increased (note: it is easy to
distinguish between the extra-large under-vehicle apparatus and the small-scale under-vehicle
apparatus for those skilled in the art, therefore "extra-large " and " small-scale " herein are not
vague terms, and if necessary, the extra-large under-vehicle apparatus can be defined as a first
class under-vehicle apparatus and the small-scale under-vehicle apparatus as a second class
under-vehicle apparatus). Due to the restriction of the vehicle limits, the width of the
underframe of the vehicle body is limited. In order to meet the apparatus mounting, the
method for hanging and mounting the side beam is adopted to increase the available apparatus

mounting space.
[0055] In a process of designing, the matching width and length of the underframe is

-9-



10

15

20

25

30

provided based on the limit requirements of different vehicles at home and abroad. For the
vehicle body with narrow limit and the extra-large apparatus, the mounting method of
hanging the under-vehicle apparatus side beam is adopted. The lower fourth layer profile
cavity 4 is removed from the underframe side beam in the apparatus mounting area through
processing, and the outer profile is kept to meet the requirements of apparatus mounting space
and hanging and mounting of the bolt. For the two die profile cavities of the third layer profile
cavity 3 arranged side by side, the inner profile cavity is used for hanging and mounting the
bolt of extra-large apparatus 6, and the outer profile cavity is used for hanging and mounting
the bolt of under-vehicle apparatus compartment 7. The bolt of extra-large apparatus 6 and the
bolt of under-vehicle apparatus compartment 7 are alternatively arranged, which is convenient

for apparatus mounting and maintenance.

[0056] In the mounting area of the extra-large under-vehicle apparatus, the lower fourth
layer profile cavity 4 is removed from the underframe side beam through processing, and the
outer profile is kept for hanging the extra-large under-vehicle apparatus. Except for the
mounting area of the bogie, the shape of the underframe of the vehicle body in the length
direction of the vehicle body is consistent, which is beneficial to the artistic effect of the

overall appearance of the vehicle.

[0057] Cables and pipelines 11 such as under-vehicle high-voltage cables, low-voltage
cables and under-vehicle water pipes may be mounted in the third layer profile cavity 3 and
the fourth layer profile cavity 4 of the underframe side beam (see FIG. 9). The four profile
cavities here have regular design and relatively large cross-sectional area, which can meet the
mounting requirements of the cables and water pipes. Moreover, it is beneficial to protect the
cables and water pipes, reduce the space occupied by the under-vehicle cables and the water
pipes, and facilitate the arrangement and mounting of the under-vehicle apparatus. The
mounting profile cavities or spaces available for the cables and water pipes are configured in
detail based on the specific arrangement and mounting of the extra-large apparatus to meet the

needs of vehicle wiring and pipe laying.

[0058] With reference to FIG. 10, FIG. 11 and FIG. 12, FIG. 10 is a schematic view of an
underframe structure according to an embodiment of the present application, FIG. 11 is a
schematic cross-sectional view of an underframe at a mounting area of an extra-large

apparatus, and FIG. 12 is a schematic cross-sectional view of an underframe at a mounting
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area of a small-scale apparatus.

[0059] As shown in the drawings, the underframe structure 101 provided according to the
present application adopts the underframe side beam described above, and is welded and
connected with underframe floor 9, transverse beam, bolster beam, traction beam, buffer
beam and the like to form an integral structure, so as to bear the underframe structure of the

high-speed EMUs.

[0060] In the mounting area of the extra-large under-vehicle apparatus, the extra-large
under-vehicle apparatus is mounted by hanging the side beam. Since the height of the
apparatus is restricted by the height of the apparatus compartment space, the height of the first
transverse beam 8-1 is relatively small, so as to give up enough mounting space. In order to
ensure the strength and rigidity of the vehicle body in this area, the height of the first
transverse beam 8-1 is about 50mm to 65mm, and the first transverse beam 8-1 is connected
with the inner side surface of the second layer profile cavity 2 of the underframe side beams

on both sides and the underframe floor 9 by welding.

[0061] In the mounting area of the small-scale under-vehicle apparatus, the small-scale
under-vehicle apparatus is hung on the second transverse beam 8-2. Since the space occupied
by the small-scale under-vehicle apparatus is relatively small, the height of the second
transverse beam 8-2 is relatively large, and the second transverse beam 8-2 is connected with
the inner surfaces of the second layer profile cavity 2, the third layer profile cavity 3 and the
fourth layer profile cavity 4 of the underframe side beams on both sides and the upper

underframe floor 9 by welding.

[0062] The above embodiments are only preferred solutions of the present application, and
the present application is not specifically limited thereto. On this basis, targeted adjustments
can be made according to actual needs, thereby obtaining different embodiments. For example,
the shape of the profile cavity is changed to a shape with similar functions, or the shape and
distribution of the reinforcement ribs inside the profile cavity are adjusted, and so on. Since

there are many implementations, no more examples are taken and illustrated here.

[0063] The present application can effectively solve the problems of the mounting of the
bogie and the vehicle body and the mounting of the large-scale apparatus under the condition
of limited vehicle width as a result of meeting the limit requirements of different vehicles at
home and abroad, and especially solve the problem of the mounting space and structure of the
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bogie and the large-scale under-vehicle apparatus that meets the limit requirements of narrow

vehicles.

[0064] In addition to the above-mentioned underframe side beam and the underframe
structure, a rail vehicle is further provided according to the present application, such as the
high-speed EMUs or a high-speed train, which has a plurality of carriages, and each of the
carriages includes a vehicle body, an underframe and a bogie. The underframe is the
underframe structure with the underframe side beams provided according to the present
application as described above, and the rest structures of the rail vehicle are referred to the

conventional technology, which will not be repeated here.

[0065] The underframe side beam, the underframe structure and the rail vehicle provided
according to the present application are described in detail above. The principle and the
embodiments of the present application are illustrated herein by specific examples. The above
description of the examples is only intended to facilitate the understanding of the concept of
the present application. It should be noted that, for the person skilled in the art, many
modifications and improvements may be made to the present application without departing
from the principle of the present application, and these modifications and improvements are

also deemed to fall into the protection scope of the present application defined by the claims.
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Claims

1. An underframe side beam, which is an integrally extruded aluminum alloy
profile structure, comprising a first layer profile cavity, a second layer profile cavity, a
third layer profile cavity and a fourth layer profile cavity, wherein a top portion of the
first layer profile cavity is provided with a profile insertion structure for inserting and
welding with a side wall of a vehicle body; an inner side surface of the second layer
profile cavity is provided with a profile lap-joint structure with an opening, facing an
inner side of the vehicle body, at an upper edge; and a bottom transverse wall of the
third layer profile cavity is a thickened profile cavity wall, which is used to form a plane

structure after the fourth layer profile cavity is partially removed,

wherein an outer surface of the first layer profile cavity is on a same profile surface
with outer surfaces of the second layer profile cavity, the third layer profile cavity and
the fourth layer profile cavity, and, widths of the second layer profile cavity, the third
layer profile cavity and the fourth layer profile cavity are substantially same, a width of
the first layer profile cavity is smaller than a width of the second layer profile cavity,
the third layer profile cavity and the fourth layer profile cavity, and an inner surface of
the first layer profile cavity forms a step portion with inner surfaces of the second layer

profile cavity, the third layer profile cavity and the fourth layer profile cavity;

wherein a bottom portion of the fourth layer profile cavity is provided with an
embedded slide groove for hanging and mounting a bolt of an under-vehicle apparatus
compartment, and an inner side surface of the fourth layer profile cavity is provided

with an inside lap-joint structure for lap-welding of an underframe transverse beam;

wherein in a local area where the bogie is connected with the vehicle body, the
lower fourth layer profile cavity is removed from the side beam profile by processing,
so that a mounting surface of the bogie formed by the underframe side beam, a bolster
beam and a traction beam is a plane; and the third layer profile cavity is provided with
two die profile cavities in parallel in a width direction of the vehicle body, and a yaw

damper seat is mounted through the two die profile cavities.
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2. The underframe side beam according to claim 1, wherein in the mounting area
of an extra-large under-vehicle apparatus, the lower fourth layer profile cavity is
removed from the underframe side beam through processing, and the outer profile is
kept for hanging the extra-large under-vehicle apparatus, and except for the mounting
area of the bogie, the shape of the underframe of the vehicle body in the length direction

of the vehicle body is consistent.

3. The underframe side beam according to claim 2, wherein for the two die profile
cavities of the third layer profile cavity arranged side by side, the inner profile cavity is
used for hanging and mounting the bolt of extra-large apparatus, and the outer cavity is

used for hanging and mounting the bolt of under-vehicle apparatus compartment.

4. The underframe side beam according to claim 3, wherein the mounting bolts of
the extra-large under-vehicle apparatus and the mounting bolts of the under-vehicle

apparatus compartment are alternatively arranged.

5. The underframe side beam according to any one of claims 1 to 4, wherein one,
two or three of under-vehicle high-voltage cables, low-voltage cables and under-vehicle
water pipes are mounted in the third layer profile cavity and the fourth layer profile

cavity.

6. The underframe side beam according to any one of claims 1 to 4, wherein wall
thickness of the first layer profile cavity, the second layer profile cavity, the third layer
profile cavity and the fourth layer profile cavity is greater than 8mm, and the thickness

of the bottom transverse wall of the die profile cavity is greater than 15mm.

7. An underframe structure, comprising an underframe floor, the side beams
according to any one of the claims 1 to 6, transverse beams, bolster beams and traction

beams which form an integral bearing structure.
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8. The underframe structure according to claim 7, wherein in a mounting area of
an extra-large under-vehicle apparatus, the transverse beam is a first transverse beam,
and the first transverse beam is connected with the inner side surface of the second layer
profile cavity of the side beams on both sides and the upper underframe floor by

welding.

9. The underframe structure according to claim 8, wherein a height of the first

transverse beam is ranged from 50mm to 65mm.

10. The underframe structure according to claim 7, wherein in a mounting area of
a small-scale under-vehicle apparatus, the small-scale under-vehicle apparatus is hung
on a second transverse beam, and the second transverse beam is connected with the
inner surfaces of the second layer profile cavity, the third layer profile cavity and the
fourth layer profile cavity of the underframe side beams on both sides and the upper

underframe floor by welding.

11. A rail vehicle, comprising a vehicle body, an underframe and a bogie, wherein

the underframe is the underframe structure according to any one of claims 7 to 10.
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