EP 3 805 069 A1

(19) Europdisches

Patentamt

European
Patent Office
Office européen

des brevets

(11) EP 3 805 069 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC
(43) Date of publication: (51) IntCl.:
14.04.2021 Bulletin 2021/15 B61D 17/06 (2006.07)
(21) Application number: 19814146.7 (86) International application number:
PCT/CN2019/077610

(22) Date of filing: 11.03.2019

International publication number:
WO 2019/233150 (12.12.2019 Gazette 2019/50)

(87)
(84) Designated Contracting States: (72)
AL ATBE BG CH CY CZDE DKEE ES FI FR GB .
GRHRHUIEISITLILTLULVMC MKMT NL NO
PL PT RO RS SE SI SK SM TR .
Designated Extension States:
BA ME .
Designated Validation States:
KH MA MD TN .

(30) Priority: 04.06.2018 CN 201810564661
04.06.2018 CN 201820859756 U (74)

(71) Applicant: CRRC QINGDAO SIFANG CO., LTD.
Chengyang District
Qingdao
Shandong 266111 (CN)

Inventors:

DING, Sansan

Qingdao, Shandong 266111 (CN)
WANG, Wanjing

Qingdao, Shandong 266111 (CN)
LI, Zhaofu

Qingdao, Shandong 266111 (CN)
JIANG, Fujie

Qingdao, Shandong 266111 (CN)

Representative: Prinz & Partner mbB
Patent- und Rechtsanwilte
Rundfunkplatz 2

80335 Miinchen (DE)

(54) RAILWAY VEHICLE AND END WALL THEREOF

(567) A railway vehicle and an end wall thereof, the
end wall comprising an external frame (11) and an end
wall main body (12), wherein the external frame (11) is
fixedly connected to a vehicle body of the railway vehicle,
and the end wall main body (12) is detachably connected
to the external frame (11) by means of a tightening part,
and the end wall main body (12) is a honeycomb board,
and the honeycomb board comprises two panels (121),
a honeycomb structure (122) provided between the two
panels (121) and edge sealing profiles used for sealing
peripheral parts of the two panels (121). As the end wall
is a separated design having the external frame (11) and
the end wall main body (12), large-sized modules in the
vehicle are convenient to mount and transfer; meanwhile,
the structure of the main body is an aluminum honeycomb
board structure so that the design requirement of the ve-
hicle body being lightweight can be satisfied.
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Description

[0001] The presentapplication claims the priority to Chinese Patent Application No. 201810564661.5, titled "RAILWAY
VEHICLE AND END WALL THEREOF", and the priority to Chinese Patent Application No. 201820859756.5, titled
"RAILWAY VEHICLE AND END WALL THEREOF", filed with the China National Intellectual Property Administration on
June 4, 2018, both of which are incorporated herein by reference in their entireties.

FIELD

[0002] The present application relates to the technical field of railway vehicles, and in particular to a railway vehicle
and end wall thereof.

BACKGROUND

[0003] A body of a rail vehicle is generally composed of a chassis, side walls, a roof and end walls. An end wall is
located at the end of the vehicle body, with a door-shaped space in the middle for passengers to pass through. The end
wall also serves to connect inner and outer windshields.

[0004] At present, the end wall of the railway vehicle is generally an integrated structure. After the vehicle body is
tailor-welded, it is necessary to carry out the overall transportation and installation of large modules in the vehicle such
as toilets and power distribution cabinets. The end wall of the integrated structure cannot reserve a large access space
for the installation and transportation of large modules in the vehicle. In addition, the weight of the end wall structure is
heavy, which cannot meet the requirements of lightweight vehicle body.

[0005] In view of this, how to improve the existing end wall structure to facilitate the installation and deployment of
large modules in the vehicle, and at the same time to meet the design requirements of lightweight vehicle body, is a
technical problem that needs to be solved by those skilled in the art.

SUMMARY

[0006] An object of the present application is to provide a railway vehicle and end wall thereof. The end wall is a split
design of an external frame and an end wall main body, which is convenient for the installation and transportation of
large modules in the vehicle. At the same time, the main structure of the end wall adopts aluminum honeycomb panel
structure, which can meet the requirements of lightweight vehicle body.

[0007] In orderto solve the above technical problems, the present application provides an end wall of a railway vehicle,
which includes the external frame and the end wall main body. The external frame is used for being fixedly connected
to the vehicle body of the railway vehicle, and the end wall main body is detachably connected to the external frame
through a fastening assembly. The end wall main body is a honeycomb panel. The honeycomb panel includes two
panels, a honeycomb structure arranged between the two panels, and edge sealing profiles for sealing the peripheral
parts of the two panels.

[0008] The end wall provided by this application is a split structure, the external frame is used for connecting to the
vehicle body, and the end wall main body is detachably connected to the external frame. With this arrangement, after
the tailor welding of the vehicle is completed, when large modules inside the vehicle need to be installed, such as a toilet
module or an electrical cabinet module, only the end wall main body needs to be separated from the external frame by
detaching the fastening assembly. After the installation is completed, the end wall main body is fixed to the external
frame by the fastening assembly. This kind of structural design is convenient for disassembly and assembly, which is
beneficial to the installation and transportation of large modules in the vehicle. Meanwhile, the end wall main body is a
honeycomb panel, and its internal honeycomb structure can greatly reduce the weight of the end wall to meet the design
requirements of lightweight vehicle body.

[0009] In the end wall as described above, the fastening assembly is specifically a bolt assembly. The bolt assembly
includes a T-shaped nut and a bolt, and the T-shaped nut is fixed to the external frame. The external frame and the end
wall main body both define mounting holes which is configured to align with the threaded holes of the T-shaped nut. The
bolts sequentially pass through the end wall main body and the mounting holes of the external frame and are in threaded
connection with the T-shaped nut.

[0010] In the end wall as described above, the T-shaped nut is fixed to the external frame by a screw.

[0011] Inthe end wall as described above, a washer is further provided between the bolt and the end wall main body.
[0012] Inthe end wall as described above, a first support beam extending along the longitudinal direction of the vehicle
body is formed on one side of the external frame, and the first support beam and the external frame from an installation
space of an outer windshield. The first support beam defines a mounting port for connecting to the outer windshield.
[0013] Inthe end wall as described above, a second support beam extending in the longitudinal direction of the vehicle
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body is formed on the other side of the external frame, and the second support beam is used for connecting to the vehicle
body.

[0014] Inthe end wall as described above, one side of the external frame close to the second support beam is further
provided with an extension beam which extends inward and is perpendicular to the second support beam.

[0015] In the end wall as described above, the end wall body further defines a mounting seat port for fixing a steel
wire rope of the outer windshield.

[0016] In the end wall as described above, the edge sealing profile of the end wall body is pre-embedded with a rivet
nut to form a connection port for an inner windshield.

[0017] Inthe end wall as described above, the end wall main body further defines an external hanger connection port.
[0018] In the end wall as described above, a profile part is embedded in the end wall main body, and a steel plate is
arranged in the profile part. The steel plate defines a threaded hole in threaded connection with a bolt, and the profile
part defines a through hole configured to align with the threaded hole. The threaded hole forms the connection port of
an external hanger.

[0019] In the end wall as described above, the surface of the steel plate is coated with zinc chromate primer.

[0020] In the end wall as described above, the honeycomb panel is specifically an aluminum honeycomb panel.
[0021] In the end wall as described above, the middle part of the end wall main body is further fixedly provided with
a door frame.

[0022] Inthe end wall as described above, the door frame and the end wall main body are fixedly connected by a rivet.
[0023] The present application further provides a railway vehicle, including the vehicle body and the end wall located
at the end of the vehicle body. The end wall is the end wall described in any one of the above. The external frame is
fixedly connected to the vehicle body.

[0024] Since the above end wall has the above technical effect, the railway vehicle including the end wall also has the
same technical effects, which will not be repeated here.

BRIEF DESCRIPTION OF THE DRAWINGS
[0025]
Figure 1 is a partial front view of a specific embodiment of the end wall provided by this application;
Figure 2 is a schematic cross-sectional view taken along the line A-A in Figure 1;
Figure 3 is a partial enlarged view of part | in Figure 2;
Figure 4 is a schematic cross-sectional view taken along the line B-B in Figure 1;

Figure 5 is a schematic diagram of the connection structure between the external frame of the end wall and the end
wall main body in Figure 1;

Figure 6is a schematic diagram of the structure of the connection port ofthe externalhanger on the end wall in Figure 1.

[0026] One-to-one correspondence between component names and reference numerals in Figures 1 to 6 is as follows:

11 external frame

112 second support beam
12 end wall main body
122 honeycomb structure
13 bolt assembly

132 bolt

134 washer

15 rivet nut

16 external hanger connection port
161 profile part

163 hanging bolt

17 door frame

18 outer windshield

111 first support beam
113 extension beam
121 panel

123 edge sealing profile
131T-shaped nut

133 screw

14 mounting seat port

162 steel plate

164 hanger

171 rivet

19 inner windshield
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(continued)

20 vehicle roof 21 side wall

DETAILED DESCRIPTION

[0027] In order to provide those skilled in the art with a better understanding of the solutions of the present application,
the present application is described hereinafter in further detail in conjunction with the drawings and embodiments.
[0028] For convenience of understanding and concise description, the following description will be combined with the
railway vehicle and its end wall, and the beneficial effects will not be repeated.

[0029] The vehicle body of railway vehicles usually includes a chassis, side walls, a roof and end walls. T end wall
are respectively located at two ends of the vehicle body. It can be understood that each of the end walls needs to be
connected to the roof and side walls of the vehicle body, and the curved transition section between the roof and the side
wall.

[0030] The specification focuses on the structural improvement of the end wall of railway vehicles, and the end wall
structure is described in detail below.

[0031] Referring to Figures 1 to 6, Figure 1 is a partial front view of a specific embodiment of the end wall provided
by this application; Figure 2 is a schematic cross-sectional view taken along the line A-A in Figure 1; Figure 3 is a partial
enlarged view of part | in Figure 2; Figure 4 is a schematic cross-sectional view taken along the line B-B in Figure 1;
Figure 5 is a schematic diagram of the connection structure between the external frame of the end wall and the end wall
main body in Figure 1; Figure 6 is a schematic diagram of the structure of the connection port of the external hanger on
the end wall in Figure 1.

[0032] In this embodiment, the end wall includes an external frame 11 and an end wall main body 12, and the external
frame 11 is used for connecting to the vehicle body. It can be understood that the external frame 11 is connected to the
vehicle roof 20 or the side wall 21 of the vehicle body according to different parts. The end wall main body 12 and the
external frame 11 are detachably connected by a fastening assembly.

[0033] The end wall main body 12 is a honeycomb panel, which specifically includes two panels 121, a honeycomb
structure 122 arranged between the two panels 121, and an edge sealing profile 123 for sealing a peripheral part of the
two panels 121.

[0034] Specifically, the edge sealing profile 123 may be fixed to the panel 121 by welding, which is safe and reliable.
More specifically, the edge sealing profile 123 may be fixed to the panel 121 by friction stir welding for reducing heat
input and prevent deformation of the end wall main body 12.

[0035] As described above, the end wall provided by this embodiment is a split structure, the external frame 11 is used
for connecting to the vehicle body, and the end wall main body 12 is detachably connected to the external frame 11.
With this arrangement, after the tailor welding of the vehicle is completed, when large modules inside the vehicle need
to be installed, such as a toilet module or an electrical cabinet module, only the end wall main body 12 needs to be
separated from the external frame 11 by removing the fastening assembly. After the installation is completed, the end
wall main body 12 is fixed to the external frame 11 by fastening assembly. This kind of structural design is convenient
for disassembly and assembly, which is beneficial to the installation and transportation of large modules in the vehicle.
Meanwhile, the end wall main body 12 is a honeycomb panel, and its internal honeycomb structure 122 can greatly
reduce the weight of the end wall to meet the design requirements of lightweight vehicle body.

[0036] After the end wall is assembled with the vehicle body, the external frame 11 can be used as a part of the end
wall, as well as a part of a roof bent beam and corner column, which can be used as a load-bearing component of the
vehicle body to enhance the strength and rigidity of the vehicle body.

[0037] In a specific scheme, the honeycomb panels may be an aluminum honeycomb panel , which further improves
the level of lightweight.

[0038] In a specific scheme, the fastening assembly between the external frame 11 and the end wall main body 12 is
a bolt assembly 13. As shown in Figure 5, the bolt assembly 13 includes a T-shaped nut 131 and a bolt 132. The T-
shaped nut 131 is fixed on the external frame 11, and both the external frame 11 and the end wall main body 12 have
mounting holes that are configured to align with the threaded holes of the T-shaped nut 131. The bolts 132 pass through
the mounting holes of the end wall main body 12 and the mounting holes of the external frame 11 for having threaded
connection to the T-shaped nut 131, thereby fixing the end wall main body 12 and the external frame 11 together.
[0039] It can be understood that the T-shaped nut 131 is fixed to the external frame 11 in advance. When the end wall
main body 12 is disassembled, the T-shaped nut 131 does not need to be disassembled, but only the bolt 132 needs
to be disassembled. During installation, only the bolt 312 needs to be screwed in corresponding positions. This detachable
connection mode is simple in structure and easy to operate.

[0040] The T-shaped nut 131 may be fixed to the external frame 11 by a screw 133.

[0041] More specifically, a washer 134 may be provided between a head of the bolt 132 and the end wall main body
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12, so as to improve the fastening force of the bolt 132 and prevent the bolt 132 from loosening.

[0042] In a specific scheme, a first support beam 111 extending in the longitudinal direction of the vehicle body is
formed on one side of the external frame 11, and the first support beam 111 and the external frame 11 form an installation
space for the outer windshield 18. As shown in Figure 2 to Figure 4, the first support beam 111 has a mounting port,
and the outer windshield 18 can overlap with the first support beam 111, and the outer windshield 18 is connected to
the first support beam 111 by a fastener (such as a bolt, etc.).

[0043] More specifically, a mounting seat port 14 is also provided on the end wall main body 12 for fixing the steel
wire rope of the outer windshield 18.

[0044] On this basis, a second support beam 112 extending along the longitudinal direction of the vehicle body is
formed on the other side of the external frame 11, and the second support beam 112 is used for connecting to the vehicle
body.

[0045] As shown in Figure 2 and Figure 3, at the top position of the external frame 11, the second support beam 112
of the external frame 11 is used for connecting to the vehicle roof 20 of the vehicle body. The second support beam 112
and the external frame 11 form a right-angle structure which overlaps the vehicle roof 20. After the vehicle roof 20
overlaps the second support beam 112, they can be fixed by a rivet, and an outer side of the vehicle roof 20 and the
external frame 11 can be fixed by, for example, welding.

[0046] It can be understood that the distance between the second support beam 112 and the top end of the external
frame 11 should be equal to the thickness of the vehicle roof 20.

[0047] Asshown in Figure 4, at the side position of the external frame 11, the second support beam 112 of the external
frame 11 is used for connecting the side walls 21 of the vehicle body, and a right-angle structure is formed between the
second support beam 112 and the external frame 11, which can be fixed by a rivet.

[0048] It can be understood that the distance between the second support beam 112 and the top of the external frame
11 should be equal to the thickness of the side wall 21.

[0049] Further, one side of the external frame 11 close to the second support beam 112 is also provided with an
extension beam 113 extending inward and perpendicular to the second support beam 112 as shown in Figure 3 and
Figure 4. In practice, due to different vehicle types or production reasons, the distance between the second support
beam 112 and the top of the external frame 11 may not be necessarily equal to the thickness of the connected vehicle
body parts. At this time, the second support beam 112 formed in advance may be milled off, and the extension beam
113 may be bent at an appropriate position to form a structure connected to the vehicle body. It can be understood that
at this time, the bent extension beam 113 is equivalent to the aforementioned second support beam 112.

[0050] In a specific scheme, the edge sealing profile 123 of the end wall main body 12 is also embedded with a rivet
nut 15 to form a connection port of the inner windshield 19, as shown in Figure 1 and Figure 2.

[0051] In aspecific scheme, the end wall main body 12 also defines an external hanger connection port 16. In practice,
other structural parts may be mounted on the end wall main body 12 according to actual needs. As the end wall main
body 12 is a honeycomb panel structure, it is not suitable to be directly used as a bearing member. Therefore, the end
wall main body 12 defines an external hanger connection port 16 to meet the requirement of installing external hangers
(such as an external door, etc.).

[0052] As shown in Figure 6, specifically, a profile part 161 is embedded in the end wall main body 12, and a steel
plate 162 is provided in the profile part 161, and the steel plate 162 has a threaded hole having threaded connection
with a hanging bolt 163. The profile part 161 has a through hole aligning with the threaded hole. The threaded hole forms
an external hanger connection port 16.

[0053] It can be understood that the external hanger 164 may be fixed with the steel plate 162 buried in the end wall
main body 12 by the hanging bolt 163.

[0054] The profile part 161 and the end wall main body 12 may be fixed with each other by welding, and specifically,
friction stir welding may be used for reducing the heat input.

[0055] The profile part 161 may be an aluminum profile.

[0056] More specifically, the surface of the steel plate 162 is coated with zinc chromate primer to prevent corrosion
between different metals of the profile part 161 and the steel plate 162.

[0057] The middle part of the end wall main body 12 is further provided with a door structure for people to pass through,
and a door frame 17 is fixedly arranged at the middle part of the end wall main body 12 for installing doors. Specifically,
the door frame 17 may be fixedly connected with the end wall main body 12 by a rivet 171.

[0058] The railway vehicle and end wall thereof according to the present application is described in detail hereinbefore.
The principle and embodiments of the present application are described through specific examples herein. The description
of the above embodiments is merely used to facilitate understanding the method and core idea of the present application.
It should be noted that several improvements and modifications can be made to the present application by those skilled
in the art without departing from the principles of the present application. These improvements and modifications should
also fall within the scope of the claims of the present application.



10

15

20

25

30

35

40

45

50

55

EP 3 805 069 A1

Claims

10.

1.

12.

13.

14.

15.

An end wall of railway vehicle, comprising an external frame (11) and an end wall main body (12), wherein the
external frame (11) is configured to be fixedly connected to the vehicle body of the railway vehicle, and the end wall
main body (12) is detachably connected to the external frame through a fastening assembly;

the end wall main body (12) is a honeycomb panel, and the honeycomb panel comprises two panels (121), a
honeycomb structure (122) arranged between the two panels (121), and a edge sealing profile (123) for sealing
peripheral parts of the two panels (121).

The end wall according to claim 1, wherein, the fastening assembly is a bolt assembly (13);

the bolt assembly (13) comprises a T-shaped nut (131) and a bolt (132), the T-shaped nut (131) is fixed on the
external frame (11), and

both the external frame (11) and the end wall main body (12) have mounting holes that is configured to align with
the threaded holes of the T-shaped nut (131), and

the bolt (132) is configured to pass through the mounting holes of the end wall main body (12) and the mounting
holes of the external frame (11) for having threaded connection with the T-shaped nut (131).

The end wall according to claim 2, wherein, the T-shaped nut (131) is fixed to the external frame (11) by a screw (133).

The end wall according to claim 2, wherein, a washer (134) is provided between the bolt (132) and the end wall
main body (12).

The end wall according to any one of claims 1 to 4, wherein, a first support beam (111) extending in a longitudinal
direction of the vehicle body is formed on one side of the external frame (11), and

the first support beam (111) and the external frame (11) form an installation space for an outer windshield (18), and
the first support beam (111) has a mounting port connected to the outer windshield (18).

The end wall according to claim 5, wherein, a second support beam (112) extending along the longitudinal direction
of the vehicle body is formed on the other side of the external frame (11), and
the second support beam (112) is configured to connect to the vehicle body.

The end wall according to claim 5, wherein, one side of the external frame (11) close to the second support beam
(112) is also provided with an extension beam (113) extending inward and perpendicular to the second support
beam (112).

The end wall according to claim 5, wherein, the end wall main body (12) also defines a mounting seat port (14) for
fixing the steel wire rope of the outer windshield (18).

The end wall according to any one of claims 1 to 4, wherein, the edge sealing profile (123) of the end wall main
body (12) is also embedded with a rivet nut (15) to form a connection port of the inner windshield (19).

The end wall according to any one of claims 1 to 4, wherein, the end wall main body (12) also defines an external
hanger connection port (16).

The end wall according to claim 10, wherein, a profile part (161) is embedded in the end wall main body (12), and
a steel plate (162) is provided in the profile part (161), and the steel plate (162) has a threaded hole for having
threaded connected with a hanging bolt (163);

the profile part (161) has a through hole that is configured to align with the threaded hole; and

the threaded hole forms an external hanger connection port (16).

The end wall according to claim 11, wherein, a surface of the steel plate (162) is coated with zinc chromate primer.

The end wall according to any one of claims 1 to 4, wherein, the honeycomb panel is an aluminum honeycomb panel.

The end wall according to any one of claims 1 to 4, wherein, a middle part of the end wall main body (12) is further
fixedly connected to a door frame (17).

The end wall according to claim 14, wherein, the door frame (17) and the end wall main body (12) are fixedly
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connected by a rivet (171).
16. A railway vehicle, comprising a vehicle body and an end wall located at an end of the vehicle body, wherein, the

end wall is the end wall described in any one of claims 1 to 15, and
the external frame (11) is fixedly connected to the vehicle body.
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