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(54) LOCOMOTIVE STRUCTURE FOR ELECTRIC MULTIPLE UNIT

(57) A multiple-unit train locomotive structure is dis-
closed by the present application. Tail ends of a first side
wall (1), a second side wall (2) and a vehicle roof (4) of
the multiple-unit train locomotive structure are all con-
nected with a ring frame (5). Groups of first main longi-
tudinal beams (6) are respectively arranged at the inter-
section between the first side wall (1) and the vehicle roof
(4) and at the intersection between the second side wall
(2) and the vehicle roof (4), and each group of first main
longitudinal beams (6) extend from a front wall (3) of the
multiple-unit train locomotive structure to the ring frame
(5). Multiple abreast arranged second main longitudinal
beams (7) are provided below a window of the first side
wall (1) and below a window of the second side wall (2),
multiple second main longitudinal beams (7) are provided
below the first side wall (1) and below the second side
wall (2) for connecting with the vehicle bottom, and each
second main longitudinal beam (7) extends from the front
wall (3) to the ring frame (5). Multiple vertical beams (8)
arranged in parallel are provided on the first side wall (1),
the second side wall (2) and the vehicle roof (4), and the

vertical beams (8) are perpendicular to the forward di-
rection of the multiple-unit train.
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Description

[0001] The present application claims the benefit of priorities to the following two Chinese patent applications, both of
which are incorporated herein by reference in their entireties,

1) Chinese Patent Application No. 201910141359.3, titled "MULTIPLE-UNIT TRAIN LOCOMOTIVE STRUCTURE",
filed with the China National Intellectual Property Administration on February 26, 2019, and

2) Chinese Patent Application No. 201920243963.2, titled "MULTIPLE-UNIT TRAIN LOCOMOTIVE STRUCTURE",
filed with the China National Intellectual Property Administration on February 26, 2019.

FIELD

[0002] The present application relates to the technical field of rail vehicles, and in particular to a multiple-unit train
locomotive structure.

BACKGROUND

[0003] Multiple-unit train refers to a train consisting of at least two motor cars and multiple trailer cars. A motor car is
a powered carriage. A trailer car is a carriage which needs to be towed to move. The locomotive structure of the multiple-
unit train is generally streamlined.
[0004] With the increase of the speed of multiple-unit trains in China, the safety requirements for the locomotive
structure of multiple-unit train are getting higher and higher.
[0005] Therefore, how to ensure the efficiency of collision energy absorption and transmission of the locomotive
structure to meet the requirements of high-speed travelling conditions for collision energy absorption and distribution is
an urgent technical problem to be solved by those skilled in the art.

SUMMARY

[0006] In view of this, an object of the present application is to provide a multiple-unit train locomotive structure. In the
locomotive structure, main longitudinal beams extending across the whole length of the locomotive in the front-rear
direction of the locomotive are provided, which can ensure the absorption and transmission efficiency of the collision
energy of the locomotive structure and meet the requirements of high-speed travelling conditions for collision energy
absorption and distribution.
[0007] In order to achieve the above object, the following technical solutions are provided according to the present
application.
[0008] A multiple-unit train locomotive structure includes a framework and an envelope. The framework includes a
ring frame, first main longitudinal beams, second main longitudinal beams and vertical beams, wherein

tail ends of a first side wall, a second side wall and a vehicle roof of the multiple-unit train locomotive structure are
all connected with the ring frame;

groups of first main longitudinal beams are respectively arranged at the intersection between the first side wall and
the vehicle roof and at the intersection between the second side wall and the vehicle roof, and each group of first
main longitudinal beams extend from a front wall of the multiple-unit train locomotive structure to the ring frame;

multiple abreast arranged second main longitudinal beams are provided below a window of the first side wall and
below a window of the second side wall, multiple second main longitudinal beams are provided below the first side
wall and below the second side wall for connecting with the vehicle bottom, and each second main longitudinal
beam extends from the front wall to the ring frame; and

multiple vertical beams arranged in parallel are provided on the first side wall, the second side wall and the vehicle
roof, and the vertical beams are perpendicular to the forward direction of the multiple-unit train.

[0009] Preferably, in the above multiple-unit train locomotive structure, each of the vertical beams has a plate-shaped
structure.
[0010] Preferably, the above multiple-unit train locomotive structure further includes multiple vehicle roof longitudinal
beams and multiple side wall longitudinal beams, wherein:
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the multiple vehicle roof longitudinal beams are abreast provided on the vehicle roof; and
the multiple side wall longitudinal beams are arranged on the first side wall and the second side wall.

[0011] Preferably, in the above multiple-unit train locomotive structure, each group of the first main longitudinal beams
includes two symmetrically arranged first main longitudinal beams, and each first main longitudinal beam is a profile
with an L-shaped, U-shaped or rectangular cross section.
[0012] Preferably, in the above multiple-unit train locomotive structure, multiple parallel plate-shaped connecting beams
are arranged between the two symmetrically arranged first main longitudinal beams.
[0013] Preferably, in the above multiple-unit train locomotive structure, the envelope includes a vehicle roof envelope
and a side wall envelope, and the vehicle roof envelope and the side wall envelope are fixedly connected with the plate-
shaped connecting beams by welding.
[0014] Preferably, in the above multiple-unit train locomotive structure, on the first side wall and the second side wall,
apart from the vertical beams located above and below the windows, multiple vertical beams between one first main
longitudinal beam and an adjacent second main longitudinal beam correspond to multiple vertical beams between two
adjacent second main longitudinal beams in one-to-one correspondence in the vertical extension direction.
[0015] Preferably, in the above multiple-unit train locomotive structure, first reinforcement beams are provided on the
front and rear sides of the windows, the first reinforcement beams are perpendicular to the forward direction of the
multiple-unit train, and each reinforcement beam is connected with the first main longitudinal beam and extends to the
vehicle bottom, and is divided into multiple reinforcement vertical beam units by the second main longitudinal beams.
[0016] Preferably, in the above multiple-unit train locomotive structure, the vehicle roof is provided with a second
reinforcement beam which is perpendicular to the forward direction of the multiple-unit train, and each of two ends of
the second reinforcement beam is connected with a group of the first main longitudinal beams.
[0017] Preferably, in the above multiple-unit train locomotive structure, the envelope includes a vehicle roof envelope
and a side wall envelope, and the vehicle roof envelope and the side wall envelope are formed by stretching aluminum
profiles with multiple T-shaped reinforcing ribs, wherein the T-shaped reinforcing ribs are positioned on the inner side
of the envelope and extend along the front-rear direction of the locomotive.
[0018] It can be seen from the above technical solutions that, in the framework of the multiple-unit train locomotive
structure provided by the present application, multiple first main longitudinal beams and second main longitudinal beams
which run through the whole length of the locomotive are used as main force transmission beams for absorbing and
transmitting collision energy in the locomotive, wherein a group of first main longitudinal beams at the intersection
between the first side wall and the vehicle roof and a group of first main longitudinal beams at the intersection between
the second side wall and the vehicle roof constitute main force transmission areas.
[0019] Experiments prove that the multiple-unit train locomotive structure provided by the application can effectively
transfer the head load borne by the locomotive to the vehicle bottom and the rear vehicle body structure, ensure that
the locomotive structure has high absorption and transmission efficiency of the collision energy, and can meet the
requirements of high-speed travelling conditions for collision energy absorption and distribution.
[0020] Therefore, it can be seen that the beams in the multiple-unit train locomotive structure provided by the present
application are reasonably arranged, which can safely and quickly transfer part of the collision energy to high-strength
modules such as the vehicle body and the chassis. Moreover, the vertical beams are used as support to strengthen the
strength of the locomotive structure, thus finally achieving the purpose of effectively transferring collision energy and
greatly improving safety.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] For more clearly illustrating embodiments of the present application or technical solutions in the conventional
technology, the drawings referred to for describing the embodiments or the conventional technology will be briefly
described hereinafter. Apparently, the drawings in the following description are only some examples of the present
application, and for those skilled in the art, other drawings may be obtained based on the provided drawings without any
creative efforts.

Figure 1 is a schematic overall view of a multiple-unit train locomotive structure provided by an embodiment of the
present application;

Figure 2 is a schematic view of the layout structure of a side wall framework provided by an embodiment of the
present application;

Figure 3 is a schematic view of the force transmission route of the side wall framework provided by an embodiment
of the present application;
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Figure 4 is a schematic view showing the sections of envelope profiles provided by an embodiment of the present
application;

Figure 5 is a schematic structural view of the outer side of a vehicle roof provided by an embodiment of the present
application;

Figure 6 is a schematic view of the layout structure of the framework on the inner side of the vehicle roof provided
by an embodiment of the present application;

Figure 7 is a schematic view of the layout structure of plate-shaped connecting beams provided by an embodiment
of the present application;

Figure 8 is a schematic view of the layout structure of main force transmission areas of the multiple-unit train
locomotive structure provided by an embodiment of the present application; and

Figure 9 is a schematic cross-sectional view of the main force transmission area provided by an embodiment of the
present application.

[0022] Reference numerals in the drawings:

DETAILED DESCRIPTION OF EMBODIMENTS

[0023] A multiple-unit train locomotive structure is disclosed by the present application. In the locomotive structure,
main longitudinal beams extending across the whole length of the locomotive in the front-rear direction of the locomotive
are provided, which can ensure the absorption and transmission efficiency of the collision energy of the locomotive
structure and meet the requirements of high-speed travelling conditions for collision energy absorption and distribution.
[0024] The technical solutions according to the embodiments of the present application will be described clearly and
completely as follows in conjunction with the drawings in the embodiments of the present application. It is apparent that
the described embodiments are only a part of the embodiments according to the present application, rather than all of
the embodiments. Based on the embodiments in the present application, all of other embodiments, made by the person
skilled in the art without any creative efforts, fall into the scope of the present application.
[0025] Referring to Figures 1 to 9, Figure 1 is a schematic overall view of a multiple-unit train locomotive structure
provided by an embodiment of the present application; Figure 2 is a schematic view of the layout structure of a side wall
framework provided by an embodiment of the present application; Figure 3 is a schematic view of the force transmission
route of the side wall framework provided by an embodiment of the present application; Figure 4 is a schematic view
showing the sections of envelope profiles provided by an embodiment of the present application; Figure 5 is a schematic
structural view of the outer side of a vehicle roof provided by an embodiment of the present application; Figure 6 is a
schematic view of the layout structure of the framework on the inner side of the vehicle roof provided by an embodiment
of the present application; Figure 7 is a schematic view of the layout structure of plate-shaped connecting beams provided
by an embodiment of the present application; Figure 8 is a schematic view of the layout structure of main force transmission
areas of the multiple-unit train locomotive structure provided by an embodiment of the present application; and Figure
9 is a schematic cross-sectional view of the main force transmission area provided by an embodiment of the present
application.
[0026] The multiple-unit train locomotive structure provided by the embodiments of the present application includes
a framework and an envelope. The framework includes a ring frame 5, first main longitudinal beams 6, second main
longitudinal beams 7 and vertical beams 8, wherein

tail ends of a first side wall 1, a second side wall 2 and a vehicle roof 4 of the multiple-unit train locomotive structure

1 first side wall, 2 second side wall,
3 front wall, 4 vehicle roof,
5 ring frame, 6 first main longitudinal beam,
7 second main longitudinal beam, 8 vertical beam,
9 T-shaped reinforcing rib, 10 plate-shaped connecting beam,
11 first reinforcement beam, 12 second reinforcement beam,
A main force transmission area.
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are all connected with the ring frame 5;

groups of first main longitudinal beams 6 are respectively arranged at the intersection between the first side wall 1
and the vehicle roof 4 and at the intersection between the second side wall 2 and the vehicle roof 4, and each group
of first main longitudinal beams 6 extend from a front wall 3 of the multiple-unit train locomotive structure to the ring
frame 5 (that is, the first main longitudinal beams 6 extend across the whole length of the locomotive in the front-
rear direction of the locomotive, or in other words, the first main longitudinal beams 6 run through the whole length
of the locomotive), so as to absorb the collision energy load borne by the locomotive and effectively transmit the
load to the rear vehicle body;

multiple abreast arranged second main longitudinal beams 7 are provided below a window of the first side wall 1
and below a window of the second side wall 2 (the "abreast" herein includes parallel or non-parallel), wherein multiple
second main longitudinal beams 7 are provided below the first side wall 1 and below the second side wall 2 for
connecting with the vehicle bottom so as to absorb the collision energy load borne by the locomotive and effectively
transmit the load to the vehicle bottom and the rear vehicle body; each group of second main longitudinal beams 7
extend from the front wall 3 to the ring frame 5 (that is, the second main longitudinal beams 7 extend across the
whole length of the locomotive in the front-rear direction of the locomotive, or in other words, the second main
longitudinal beams 7 run through the whole length of the locomotive), so as to absorb the collision energy load borne
by the locomotive and effectively transmit the load to the rear vehicle body; and

multiple vertical beams 8 arranged in parallel are provided on the first side wall 1, the second side wall 2 and the
vehicle roof 4, and the vertical beams 8 are perpendicular to the forward direction of the multiple-unit train (that is,
the vertical beams are in a vertical plane perpendicular to the forward direction of the multiple-unit train). The vertical
beams 8 are configured to support the locomotive structure and further consolidate the strength of the locomotive
structure.

[0027] It should be noted here that the "longitudinal" and "longitudinal direction" in this specification refer to the front-
rear direction of the multiple-unit train ("front" refers to the front of the locomotive, "rear" refers to the rear of the locomotive
for connecting with other carriages), "vertical" and "vertical direction" refer to being located in a vertical plane that is
perpendicular to the front-rear direction of the multiple-unit train.
[0028] It can be seen from the above technical solutions that, in the framework of the multiple-unit train locomotive
structure provided by the embodiments of the present application, multiple first main longitudinal beams 6 and second
main longitudinal beams 7 which run through the whole length of the locomotive are used as main force transmission
beams for absorbing and transmitting collision energy in the locomotive, wherein a group of first main longitudinal beams
6 at the intersection between the first side wall 1 and the vehicle roof 4 and a group of first main longitudinal beams 6
at the intersection between the second side wall 2 and the vehicle roof 4 constitute main force transmission areas A.
[0029] Experiments prove that the multiple-unit train locomotive structure provided by the embodiments of the appli-
cation can effectively transfer the head load borne by the locomotive to the vehicle bottom and the rear vehicle body
structure, ensure that the locomotive structure has high absorption and transmission efficiency of the collision energy,
and can meet the requirements of high-speed travelling conditions for collision energy absorption and distribution.
[0030] Therefore, it can be seen that the beams in the multiple-unit train locomotive structure provided by the embod-
iments of the present application are reasonably arranged, which can safely and quickly transfer part of the collision
energy to high-strength modules such as the vehicle body and the chassis. Moreover, the vertical beams 8 are used as
support to strengthen the strength of the locomotive structure, thus finally achieving the purpose of effectively transferring
collision energy and greatly improving safety.
[0031] In a specific embodiment, two first main longitudinal beams 6 are arranged at the intersection between the first
side wall 1 and the vehicle roof 4, and two first main longitudinal beams 6 are arranged at the intersection between the
second side wall 2 and the vehicle roof 4, which are configured to absorb and transmit collision energy. In addition, as
shown in Figure 2, two second main longitudinal beams 7 are arranged between a lower part of the window of the first
side wall 1 and the vehicle bottom, and two second main longitudinal beams 7 are arranged between a lower part of the
window of the second side wall and the vehicle bottom, for absorbing and transmitting collision energy. In addition, the
lower part of the first side wall 1 is used for welding with the vehicle bottom, and the lower part of the second side wall
2 is used for welding with the vehicle bottom, and two second main longitudinal beams 7 are respectively arranged at
the two welding positions for absorbing and transmitting collision energy.
[0032] Therefore, it can be seen that the multiple-unit train locomotive structure provided by the embodiments of the
present application can ensure that the upper, middle and lower parts of the first side wall 1 and the second side wall 2
are provided with main force transmission beams for absorbing and transmitting collision energy. The second main
longitudinal beams 7 located at the lower parts of the side walls can not only absorb the collision energy load borne by
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the locomotive and effectively transfer the load to the rear vehicle body, but also can effectively transfer the collision
energy load to the vehicle bottom.
[0033] However, it is not limited to this. In other specific embodiments, the first main longitudinal beams 6 may be
arranged in groups of three or four or other numbers, and are arranged at the intersection between the first side wall 1
and the vehicle roof 4, and at the intersection between the second side wall 2 and the vehicle roof 4. Two or four or other
numbers of second main longitudinal beams 7 may be arranged on the first side wall 1 and/or the second side wall 2.
The present application does not specifically limit the number of the first main longitudinal beams 6, the number of the
second main longitudinal beams 7 and the number of the vertical beams 8.
[0034] In a specific embodiment, as shown in Figure 2, when arranging the vertical beam 8, two main longitudinal
beams on two sides of the installation position are taken as the reference (herein, the first main longitudinal beam 6 and
the second main longitudinal beam 7 are collectively referred to as "main longitudinal beam"). The vertical beams 8
between the two main longitudinal beams are arranged according to the collision energy distribution to ensure the
structural strength of the side walls (herein, the first side wall 1 and the second side wall 2 are collectively referred to as
"side wall"). The framework welding is positioned by tooling, which ensures the dimensional accuracy between the beams
and the profiles.
[0035] In a specific embodiment, the first side wall 1 and the second side wall 2 are arranged symmetrically according
to the longitudinal centerline of the locomotive.
[0036] In a specific embodiment, the vertical beam 8 preferably adopts a plate-shaped structure, which is beneficial
to reduce processing difficulty and production cost and improve processing efficiency, compared with vertical beams of
other stretching structures.
[0037] In a specific embodiment, the above multiple-unit train locomotive structure further includes multiple vehicle
roof longitudinal beams and multiple side wall longitudinal beams. The multiple vehicle roof longitudinal beams are
abreast provided on the vehicle roof 4, and the multiple side wall longitudinal beams are arranged on the first side wall
1 and the second side wall 2. Vehicle roof longitudinal beams and side wall longitudinal beams can also transmit force,
which is beneficial to the effective transmission of head load to the rear vehicle body structure.
[0038] In a specific embodiment, the first main longitudinal beams 6, the second main longitudinal beams 7, the vehicle
roof longitudinal beams, and the side wall longitudinal beams all have a profile-stretching structure with rectangular,

-shaped or L-shaped cross sections. In addition, the first main longitudinal beams 6 are the main transmitting beams
for transmitting the force on the upper part of the locomotive. The second main longitudinal beams 7 on the side walls
close the windows are the main transmitting beams for transmitting the force on the middle part of the locomotive, and
the second main longitudinal beams 7 on the side walls close the vehicle bottom are the main transmitting beams for
transmitting the force on the bottom of the locomotive, while the vehicle roof longitudinal beams and side wall longitudinal
beams are mainly configured to support and install the envelope and to additionally enhance the strength of the locomotive
on the basis of the first main longitudinal beams 6 and the second main longitudinal beams 7. Therefore, the cross-
sectional areas of the first main longitudinal beams 6 and the second main longitudinal beams 7 are both larger than
those of the vehicle roof longitudinal beams and the side wall longitudinal beams.
[0039] Specifically, the first main longitudinal beams 6, the second main longitudinal beams 7, the vehicle roof longi-
tudinal beams and the side wall longitudinal beams are collectively referred to as longitudinal beams, and the longitudinal
beams are vertically connected and supported by the vertical beams 8, thus forming a locomotive frame meeting the
strength requirements.
[0040] In a specific embodiment, the first main longitudinal beams 6, the second main longitudinal beams 7, the vertical
beams 8, the ring frame 5, the vehicle roof longitudinal beams, the side wall longitudinal beams are fixed to the envelope
by welding at respective connection positions.
[0041] In a specific embodiment, each group of the first main longitudinal beams 6 includes two symmetrically arranged
first main longitudinal beams 6, and each first main longitudinal beam 6 is a profile with an L-shaped, -shaped or
rectangular cross section. Therefore, the section of the main force transmission area A has a cavity structure formed by
the profile end faces, ensuring the strength and feasibility of force transmission. Reference can be made to Figure 8
and Figure 9 for details.
[0042] Further, multiple parallel plate-shaped connecting beams 10 are arranged between the two symmetrically
arranged first main longitudinal beams 6. Reference can be made to Figure 7 for details.
[0043] Specifically, the envelope includes a vehicle roof envelope and a side wall envelope, and the vehicle roof
envelope and the side wall envelope are fixedly connected with the plate-shaped connecting beams 10 by welding.
[0044] In a specific embodiment, as shown in Figure 2, on the first side wall 1 and the second side wall 2, apart from
the vertical beams 8 located above and below the windows, multiple vertical beams 8 between one first main longitudinal
beam 6 and an adjacent second main longitudinal beam 7 correspond to multiple vertical beams 8 between two adjacent
second main longitudinal beams 7 in one-to-one correspondence in the vertical extension direction.
[0045] In a specific embodiment, as shown in Figure 2, first reinforcement beams 11 are provided on the front and
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rear sides of the windows, and the first reinforcement beams 11 are perpendicular to the forward direction of the multiple-
unit train (that is, the first reinforcement beams are in a vertical plane perpendicular to the forward direction of the multiple-
unit train). In addition, each first reinforcement beam 11 is connected with the first main longitudinal beam 6 and extends
to the vehicle bottom, and is divided into multiple reinforcement vertical beam units by the second main longitudinal
beams 7.
[0046] In a specific embodiment, as shown in Figure 6, second reinforcement beams 12 are provided on the vehicle
roof 4, the second reinforcement beams 12 are perpendicular to the forward direction of the multiple-unit train (that is,
the second reinforcement beams are in a vertical plane perpendicular to the forward direction of the multiple-unit train),
and each of two ends of the second reinforcement beam 12 is connected with a group of the first main longitudinal beams 6.
[0047] In a specific embodiment, as shown in Figure 4, the envelope includes a vehicle roof envelope and a side wall
envelope, and the vehicle roof envelope and the side wall envelope are formed by stretching aluminum profiles with
multiple T-shaped reinforcing ribs 9, wherein the T-shaped reinforcing ribs 9 are positioned on the inner side of the
envelope and extend along the front-rear direction of the locomotive, so as to ensure the strength of the locomotive and
the distribution of the force transmission by the locomotive, which promotes the force transmission.
[0048] In a specific embodiment, the framework and the envelope are of aluminum profile structure, and the framework
is fixedly connected with the envelope by welding.
[0049] In summary, the multiple-unit train locomotive structure provided by the embodiments of the present application
can not only effectively transmit and absorb the collision energy of the locomotive, evenly distribute the collision energy,
and improve the safety, but also has simple production process, low error, and is easy to weld, and the assembly thereof
is convenient and reliable.
[0050] Finally, it should be further noted that the relationship terms herein such as "first", "second" and the like are
only used to distinguish one entity or operation from another, rather than necessitate or imply that any such actual
relationship or order exists between these entities or operations. Moreover, terms such as "include", "have" or any other
variants thereof are meant to cover non-exclusive inclusion, so that the process, method, item or apparatus including a
series of elements is not limited to those elements, and may include other elements that are not specifically listed or
that are inherent in the process, method, item or apparatus. With no other limitations, an element restricted by the phrase
"include a ..." does not exclude the existence of other identical elements in the process, method, item or apparatus
including the element.
[0051] The above embodiments are described in a progressive manner. Each of the embodiments is mainly focused
on describing its differences from other embodiments, and references may be made among these embodiments with
respect to the same or similar parts.
[0052] According to the above description of the disclosed embodiments, those skilled in the art can implement or
practice the present application. Various modifications to these embodiments are obvious to a person skilled in the art,
the general principles defined herein may be implemented in other embodiments without departing from the spirit and
scope of the present application. Hence, the present application is not limited to the embodiments disclosed herein, but
is to conform to the widest scope in accordance with the principles and novel features disclosed herein.

Claims

1. A multiple-unit train locomotive structure, comprising a framework and an envelope, wherein the framework com-
prises a ring frame (5), first main longitudinal beams (6), second main longitudinal beams (7) and vertical beams (8),
tail ends of a first side wall (1), a second side wall (2) and a vehicle roof (4) of the multiple-unit train locomotive
structure are all connected with the ring frame (5);
groups of first main longitudinal beams (6) are respectively arranged at intersection between the first side wall (1)
and the vehicle roof (4) and at intersection between the second side wall (2) and the vehicle roof (4), and each group
of first main longitudinal beams (6) extend from a front wall (3) of the multiple-unit train locomotive structure to the
ring frame (5);
a plurality of abreast arranged second main longitudinal beams (7) are provided below a window of the first side
wall (1) and below a window of the second side wall (2), a plurality of second main longitudinal beams (7) are
provided below the first side wall (1) and below the second side wall (2) for connecting with the vehicle bottom, and
each second main longitudinal beam (7) extends from the front wall (3) to the ring frame (5); and
a plurality of vertical beams (8) arranged in parallel are provided on the first side wall (1), the second side wall (2)
and the vehicle roof (4), and the vertical beams (8) are perpendicular to a forward direction of the multiple-unit train.

2. The multiple-unit train locomotive structure according to claim 1, wherein the vertical beam (8) has a plate-shaped
structure.
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3. The multiple-unit train locomotive structure according to claim 1, further comprising a plurality of vehicle roof longi-
tudinal beams and a plurality of side wall longitudinal beams, wherein
the plurality of vehicle roof longitudinal beams are abreast provided on the vehicle roof (4); and
the plurality of side wall longitudinal beams are arranged on the first side wall (1) and the second side wall (2).

4. The multiple-unit train locomotive structure according to claim 1, wherein each group of the first main longitudinal
beams (6) comprises two symmetrically arranged first main longitudinal beams (6), and each first main longitudinal
beam (6) is a profile with an L-shaped, -shaped or rectangular cross section.

5. The multiple-unit train locomotive structure according to claim 4, wherein a plurality of parallel plate-shaped con-
necting beams (10) are arranged between the two symmetrically arranged first main longitudinal beams (6).

6. The multiple-unit train locomotive structure according to claim 5, wherein the envelope comprises a vehicle roof
envelope and a side wall envelope, and the vehicle roof envelope and the side wall envelope are fixedly connected
with the plate-shaped connecting beams (10) by welding.

7. The multiple-unit train locomotive structure according to claim 1, wherein on the first side wall (1) and the second
side wall (2), apart from the vertical beams (8) located above and below the windows, a plurality of vertical beams
(8) between one first main longitudinal beam (6) and an adjacent second main longitudinal beam (7) correspond to
a plurality of vertical beams (8) between two adjacent second main longitudinal beams (7) in one-to-one correspond-
ence in a vertical extension direction.

8. The multiple-unit train locomotive structure according to claim 1, wherein first reinforcement beams (11) are provided
on front and rear sides of the windows, the first reinforcement beams (11) are perpendicular to the forward direction
of the multiple-unit train, and each reinforcement beam (11) is connected with the first main longitudinal beam (6)
and extends to the vehicle bottom, and is divided into a plurality of reinforcement vertical beam units by the second
main longitudinal beams (7).

9. The multiple-unit train locomotive structure according to claim 1, wherein the vehicle roof (4) is provided with a
second reinforcement beam (12) which is perpendicular to the forward direction of the multiple-unit train, and each
of two ends of the second reinforcement beam (12) is connected with a group of the first main longitudinal beams (6).

10. The multiple-unit train locomotive structure according to any one of claims 1 to 9, wherein the envelope comprises
a vehicle roof envelope and a side wall envelope, and the vehicle roof envelope and the side wall envelope are
formed by stretching aluminum profiles with multiple T-shaped reinforcing ribs (9), wherein the T-shaped reinforcing
ribs (9) are positioned on the inner side of the envelope and extend along a front-rear direction of the locomotive.
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