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(54) VEHICLE AND VEHICLE BODY COLLISION ENERGY ABSORPTION DEVICE THEREOF

(57) A vehicle and a vehicle body collision energy
absorbing device thereof are disclosed by this applica-
tion. A coupler (8) of the vehicle body collision energy
absorbing device includes a coupler body (81) and an
expansion pipe (82) that absorbs energy and expands
relative to the coupler body, and the coupler body (81)
is arranged on a coupler mounting plate (1). A vehicle
body structure (2) is provided with an energy absorbing
cavity, and the coupler mounting plate (1) and the ex-
pansion pipe (82) are arranged in the energy absorbing
cavity. The vehicle body collision energy absorbing de-
vice further includes a compression energy absorbing
unit (6) arranged in the energy absorbing cavity, a locking
device (3) that locks the coupler mounting plate (1) rel-
ative to the energy absorbing cavity, a retreat support (5)
arranged between the coupler mounting plate (1) and the
compression energy absorbing unit (6), and a shear pin
(4) connecting the vehicle body structure (2) with the re-
treat support (5). One end of the compression energy
absorbing unit (6) abuts against a rear plate of the energy
absorbing cavity. The retreat support (5) is slidably ar-
ranged in the energy absorbing cavity, and is provided

with a locking component and a linkage structure. The
locking component unlocks the locking device (3) after
being away from the coupler mounting plate (1), and the
linkage structure has a positioning structure axially posi-
tioned with the expansion pipe (82). The vehicle body
collision energy absorbing device improves the energy
absorption effect and ensures the safety of passengers’
lives and properties.
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Description

[0001] The present application claims the priority to
Chinese Patent Application No. 201910141398.3, titled
"VEHICLE AND VEHICLE BODY COLLISION ENERGY
ABSORBING DEVICE THEREOF", filed with the China
National Intellectual Property Administration on February
26, 2019, which is incorporated herein by reference in its
entirety.
[0002] The present application claims the priority to
Chinese Patent Application No. 201920244002.3, titled
"VEHICLE AND VEHICLE BODY COLLISION ENERGY
ABSORBING DEVICE THEREOF", filed with the China
National Intellectual Property Administration on February
26, 2019, which is incorporated herein by reference in its
entirety.

FIELD

[0003] The present application relates to the technical
field of energy absorption safety protection equipment,
and in particular to a vehicle and a vehicle body collision
energy absorbing device thereof.

BACKGROUND

[0004] With the rapid development of China’s rail trans-
portation construction, traveling is more convenient, and
the harm caused by accidents is also increasing. While
improving the reliability of active control, the passive
safety of rail vehicles has gradually become the focus of
attention. In order to alleviate the huge damage to the
vehicle body structure when rail transportation vehicles
collide with each other, how to ensure the safety of ve-
hicle collision is worthy of designers’ deep consideration.
When rail vehicles collide, the leading vehicle is subject-
ed to the greatest impact, and the impact on subsequent
vehicles gradually reduces. Considering the vehicle en-
ergy absorption requirements and the actual energy ab-
sorption means, an absorbing device with large energy
absorption capability is generally arranged on the leading
vehicle.
[0005] When two high-speed trains collide, the coupler
is impacted first. In order to absorb the energy generated
by train collision as much as possible, it should be en-
sured that the structure of the coupler can safely and
reliably absorb more energy.
[0006] Therefore, how to improve the energy absorp-
tion effect and ensure the safety of passengers’ lives and
properties is an urgent problem to be solved by those
skilled in the art.

SUMMARY

[0007] In view of this, a vehicle body collision energy
absorbing device is provided according to the present
application, so as to improve the energy absorption effect
and ensure the safety of passengers’ lives and proper-

ties. A vehicle including the vehicle body collision energy
absorbing device is further provided according to the
present application.
[0008] In order to achieve the above objects, the fol-
lowing technical solutions are provided according to the
present application.
[0009] A vehicle body collision energy absorbing de-
vice includes a coupler, a coupler mounting plate and a
vehicle body structure. The coupler includes a coupler
body and an expansion pipe that absorbs energy and
expands relative to the coupler body. The coupler body
is arranged on the coupler mounting plate.
[0010] The vehicle body structure is provided with an
energy absorbing cavity, and the coupler mounting plate
and the expansion pipe are arranged in the energy ab-
sorbing cavity.
[0011] The vehicle body collision energy absorbing de-
vice further includes a compression energy absorbing
unit arranged in the energy absorbing cavity, a locking
device that locks the coupler mounting plate relative to
the energy absorbing cavity, a retreat support arranged
between the coupler mounting plate and the compression
energy absorbing unit, and a shear pin connecting the
vehicle body structure with the retreat support.
[0012] One end of the compression energy absorbing
unit abuts against a rear plate of the energy absorbing
cavity. The retreat support is slidably arranged in the en-
ergy absorbing cavity, and is provided with a locking com-
ponent and a linkage structure. The locking component
unlocks the locking device after being away from the cou-
pler mounting plate, and the linkage structure has a po-
sitioning structure axially positioned with the expansion
pipe. When the expansion pipe drives a guide pipe and
the retreat support to slide, the shear pin breaks.
[0013] Preferably, in the vehicle body collision energy
absorbing device, the locking device is a trapezoidal
block which is rotatable relative to the vehicle body struc-
ture, an end surface of the coupler mounting plate inclines
towards the coupler along a direction of approaching the
compression energy absorbing unit;
when the locking device is in a locked state, a large end
of the trapezoidal block contacts the retreat support, one
side surface of the trapezoidal block contacts the end
surface of the coupler mounting plate, and the other side
surface of the trapezoidal block contacts the locking com-
ponent; and
after the retreat support is separated from the trapezoidal
block, the trapezoidal block can rotate relative to the ve-
hicle body structure and be separated from the coupler
mounting plate.
[0014] Preferably, in the vehicle body collision energy
absorbing device, a cross section of the trapezoidal block
is a right-angled trapezoid;
the oblique sideline of the right-angled trapezoid is locat-
ed on the side surface of the trapezoidal block in contact
with the end surface of the coupler mounting plate; the
right-angle sideline of the right-angled trapezoid is locat-
ed on the side surface of the trapezoidal block in contact
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with the locking component; and
the locking component is a position-limiting block provid-
ed between the trapezoidal block and the vehicle body
structure.
[0015] Preferably, the vehicle body collision energy ab-
sorbing device further includes a position-limiting protru-
sion arranged at an opening of the energy absorbing cav-
ity and configured to restrict the coupler mounting plate
from sliding out of the energy absorbing cavity.
[0016] Preferably, in the vehicle body collision energy
absorbing device, two position-limiting protrusions are
provided and are symmetrically arranged on two sides
of the opening of the energy absorbing cavity.
[0017] Preferably, in the vehicle body collision energy
absorbing device, the linkage structure is a guide pipe
that is fixedly connected to the retreat support and pen-
etrates through the compression energy absorbing unit,
and the guide pipe is sleeved on the outside of the ex-
pansion pipe.
[0018] Preferably, in the vehicle body collision energy
absorbing device, the rear plate of the energy absorbing
cavity is provided with an avoidance hole for the guide
pipe and the expansion pipe to pass through.
[0019] Preferably, in the vehicle body collision energy
absorbing device, the positioning structure of the guide
pipe is a stepped surface; and
the outer surface of the expansion pipe has a shoulder
structure capable of cooperating with the stepped sur-
face.
[0020] Preferably, in the vehicle body collision energy
absorbing device, two locking devices are provided and
are symmetrically arranged at two ends of the coupler
mounting plate.
[0021] A vehicle is further provided according to the
present application, which includes the vehicle body col-
lision energy absorbing device according to any one of
the above aspects.
[0022] It can be seen from the above technical solu-
tions that, in the vehicle body collision energy absorbing
device provided by the present application, when two
high-speed trains collide with each other, the coupler is
impacted, and the expansion pipe extends outward rel-
ative to the coupler body to complete the first energy
absorption; moreover, the linkage structure has a posi-
tioning structure which is axially positioned with the ex-
pansion pipe; after the expansion pipe extends outward
relative to the coupler body, the expansion pipe drives
the guide pipe and the retreat support to slide, and the
shear pin breaks, so that the retreat support moves away
from the coupler mounting plate, the locking component
unlocks the locking device, and the locking device un-
locks the coupler mounting plate; and the coupler mount-
ing plate slides in the energy absorbing cavity under the
action of the impact force and moves toward the com-
pression energy absorbing unit, and the compression en-
ergy absorbing unit is compressed to complete the sec-
ond energy absorption. The vehicle body collision energy
absorbing device provided by the present application ef-

fectively improves the energy absorption effect and en-
sures the safety of passengers’ lives and properties.
[0023] A vehicle is further provided according to the
present application, which includes the vehicle body col-
lision energy absorbing device according to any one of
the above aspects. Since the aforementioned vehicle
body collision energy absorbing device has the afore-
mentioned technical effects, the vehicle having the afore-
mentioned vehicle body collision energy absorbing de-
vice should also have the same technical effects, which
will not be repeated here.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] For more clearly illustrating embodiments of the
present application or technical solutions in the conven-
tional technology, the drawing 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 draw-
ings without any creative efforts.

Figure 1 is a schematic view of a first structure of a
vehicle body collision energy absorbing device pro-
vided by an embodiment of the present application;

Figure 2 is a schematic view of a second structure
of the vehicle body collision energy absorbing device
provided by an embodiment of the present applica-
tion;

Figure 3 is a schematic view of a third structure of
the vehicle body collision energy absorbing device
provided by an embodiment of the present applica-
tion; and

Figure 4 is a schematic view of a fourth structure of
the vehicle body collision energy absorbing device
provided by an embodiment of the present applica-
tion.

DETAILED DESCRIPTION OF EMBODIMENTS

[0025] A vehicle body collision energy absorbing de-
vice is disclosed according to the present application, so
as to improve the energy absorption effect and ensure
the safety of passengers’ lives and properties. A vehicle
including the vehicle body collision energy absorbing de-
vice is further provided according to the present applica-
tion.
[0026] The technical solutions in the embodiments of
the present application will be described clearly and com-
pletely hereinafter in conjunction with the drawings in the
embodiments of the present application. The described
embodiments are only a part of the embodiments of the
present application, rather than all embodiments. Based
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on the embodiments in the present application, all of other
embodiments, made by the person skilled in the art with-
out any creative efforts, fall into the scope of the present
application.
[0027] Referring to Figure 1, a vehicle body collision
energy absorbing device provided by the embodiment of
the present application includes a coupler 8, a coupler
mounting plate 1 and a vehicle body structure 2. The
coupler 8 includes a coupler body 81 and an expansion
pipe 82 that absorbs energy and expands relative to the
coupler body 81. The coupler body 81 is arranged on the
coupler mounting plate 1. The vehicle body structure 2
is provided with an energy absorbing cavity, and the cou-
pler mounting plate 1 and the expansion pipe 82 are ar-
ranged in the energy absorbing cavity. The vehicle body
collision energy absorbing device further includes a com-
pression energy absorbing unit 6 arranged in the energy
absorbing cavity, a locking device 3 that locks the coupler
mounting plate 1 relative to the energy absorbing cavity,
a retreat support 5 arranged between the coupler mount-
ing plate 1 and the compression energy absorbing unit
6, and a shear pin 4 connecting the vehicle body structure
2 with the retreat support 5. One end of the compression
energy absorbing unit 6 abuts against a rear plate of the
energy absorbing cavity. The retreat support 5 is slidably
arranged in the energy absorbing cavity, and is provided
with a locking component and a linkage structure. The
locking component unlocks the locking device 3 after be-
ing away from the coupler mounting plate 1, and the link-
age structure has a positioning structure axially posi-
tioned with the expansion pipe 82. When the expansion
pipe 82 drives a guide pipe 7 and the retreat support 5
to slide, the shear pin 4 breaks.
[0028] In the vehicle body collision energy absorbing
device provided by the embodiment of the present appli-
cation, when two high-speed trains collide with each oth-
er, the coupler 8 is impacted, and the expansion pipe 82
extends outward relative to the coupler body 81 to com-
plete the first energy absorption; moreover, the linkage
structure has a positioning structure which is axially po-
sitioned with the expansion pipe 82; after the expansion
pipe 82 extends outward relative to the coupler body 81,
the expansion pipe 82 drives the guide pipe 7 and the
retreat support 5 to slide, and the shear pin 4 breaks, so
that the retreat support 5 moves away from the coupler
mounting plate 1, the locking component unlocks the
locking device 3, and the locking device 3 unlocks the
coupler mounting plate 1; and the coupler mounting plate
1 slides in the energy absorbing cavity under the action
of the impact force and moves toward the compression
energy absorbing unit 6, and the compression energy
absorbing unit 6 is compressed to complete the second
energy absorption. The vehicle body collision energy ab-
sorbing device provided by the embodiment of the
present application effectively improves the energy ab-
sorption effect and ensures the safety of passengers’
lives and properties.
[0029] As shown in Figures 2, 3 and 4, after the shear

pin 4 is broken, a first shear pin portion 41 fixed in the
vehicle body structure 2 and a second shear pin portion
42 fixed in the retreat support 5 are formed.
[0030] In this embodiment, the locking device 3 is a
trapezoidal block which is rotatable relative to the vehicle
body structure 2. An end surface of the coupler mounting
plate 1 inclines towards the coupler 8 along a direction
of approaching the compression energy absorbing unit
6. When the locking device 3 is in a locked state, a large
end of the trapezoidal block contacts the retreat support
5, one side surface of the trapezoidal block contacts the
end surface of the coupler mounting plate 1, and the other
side surface of the trapezoidal block contacts the locking
component. After the retreat support 5 is separated from
the trapezoidal block, the trapezoidal block can rotate
relative to the vehicle body structure 2 and be separated
from the coupler mounting plate 1. After the retreat sup-
port 5 is away from the coupler mounting plate 1, the
other side surface of the trapezoidal block is separated
from the locking component, and the trapezoidal block
can rotate relative to the vehicle body structure 2, so that
one side surface of the trapezoidal block is separated
from the end surface of the coupler mounting plate 1, and
the coupler mounting plate 1 can move toward the com-
pression energy absorbing unit 6 under the action of im-
pact force.
[0031] Since the end surface of the coupler mounting
plate 1 inclines toward the coupler 8 along a direction of
approaching the compression energy absorbing unit 6,
the trapezoidal block restricts the movement of the cou-
pler mounting plate 1 when one side surface of the trap-
ezoidal block contacts the end surface of the coupler
mounting plate 1.
[0032] Preferably, the contact between one side sur-
face of the trapezoidal block and the end surface of the
coupler mounting plate 1 and the contact between the
other side surface of the trapezoidal block and the locking
component are both surface contact.
[0033] In order to further improve stability, the cross
section of the trapezoidal block is a right-angled trape-
zoid. The oblique sideline of the right-angled trapezoid
is located on the side surface of the trapezoidal block in
contact with the end surface of the coupler mounting plate
1. The right-angle sideline of the right-angled trapezoid
is located on the side surface of the trapezoidal block in
contact with the locking component. The locking compo-
nent is a position-limiting block provided between the
trapezoidal block and the vehicle body structure 2.
[0034] The vehicle body collision energy absorbing de-
vice provided by the embodiment of the present applica-
tion further includes a position-limiting protrusion ar-
ranged at an opening of the energy absorbing cavity and
configured to restrict the coupler mounting plate 1 from
sliding out of the energy absorbing cavity. By providing
the position-limiting protrusion, the structural stability of
the coupler mounting plate 1 is effectively improved with-
out restricting the normal sliding of the coupler mounting
plate 1 in the energy absorbing cavity.
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[0035] Further, two position-limiting protrusions are
provided and are symmetrically arranged on two sides
of the opening of the energy absorbing cavity. Through
the above arrangement, the stability is effectively im-
proved. The position-limiting protrusion may have an an-
nular structure and be arranged along the inner wall of
the opening of the energy absorbing cavity.
[0036] In this embodiment, the linkage structure is a
guide pipe 7 that is fixedly connected to the retreat sup-
port 5 and penetrates through the compression energy
absorbing unit 6, and the guide pipe 7 is sleeved on the
outside of the expansion pipe 82. Through the above
arrangement, the guide pipe 7 provides a guide operation
for the expansion pipe 82, which effectively avoids the
situation that the expansion pipe 82 is externally located,
and further improves the stability of energy absorption.
[0037] In this embodiment, the rear plate of the energy
absorbing cavity is provided with an avoidance hole for
the guide pipe 7 and the expansion pipe 82 to pass
through. Through the above arrangement, the guide pipe
7 and the expansion pipe 82 can directly pass through
the avoidance hole during the process of the guide pipe
7 and the expansion pipe 82 driving the retreat support
5 to move toward the compression energy adsorbing unit
6, the structural stability is effectively improved, and the
length requirement of the energy absorbing cavity is re-
duced, further improving the structural stability.
[0038] In order to ensure the axial positioning of the
guide pipe 7 and the expansion pipe 82, the positioning
structure of the guide pipe 7 is a stepped surface. The
outer surface of the expansion pipe 82 has a shoulder
structure capable of cooperating with the stepped sur-
face. It is also applicable that one end of the guide pipe
7 is closed. The axial positioning of the guide pipe 7 and
the expansion pipe 82 is completed after the end of the
expansion pipe 82 contacts the closed end of the guide
pipe 7.
[0039] When the locking device 3 locks the coupler
mounting plate 1 and the retreat support 5 is in contact
with the coupler mounting plate 1, there is a certain dis-
tance between the stepped surface of the guide pipe 7
and the shoulder of the expansion pipe 82, so that the
coupler mounting plate 1 is further unlocked to complete
the second energy absorption operation after the expan-
sion pipe 82 extends out relative to the coupler body 81
to complete the first energy absorption.
[0040] The distance between the stepped surface of
the guide pipe 7 and the shoulder of the expansion pipe
82 is determined according to actual requirements, and
is not specifically limited here.
[0041] Further, two locking devices 3 are provided and
are symmetrically arranged at two ends of the coupler
mounting plate 1. Through the above arrangement, the
structural stability of locking the coupler mounting plate
1 is effectively improved, and the stable sliding of the
coupler mounting plate 1 in the energy absorbing cavity
in the unlocked state is also ensured.
[0042] A vehicle is further provided by the embodiment

of the present application, which includes the vehicle
body collision energy absorbing device according to any
one of the above aspects. Since the aforementioned ve-
hicle body collision energy absorbing device has the
aforementioned technical effects, the vehicle having the
aforementioned vehicle body collision energy absorbing
device should also have the same technical effects,
which will not be repeated here.
[0043] In the present specification, the embodiments
are described in a progressive manner. Each embodi-
ment mainly focuses on an aspect different from other
embodiments, and reference can be made to these sim-
ilar parts among the embodiments.
[0044] According to the above description of the dis-
closed embodiments, those skilled in the art can imple-
ment or practice the present application. Various modi-
fications to the embodiments are apparent to the person
skilled in the art, and the general principle herein can be
implemented in other embodiments without departing
from the spirit or 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 dis-
closed herein.

Claims

1. A vehicle body collision energy absorbing device,
comprising a coupler (8), a coupler mounting plate
(1) and a vehicle body structure (2); the coupler (8)
comprising a coupler body (81) and an expansion
pipe (82) that absorbs energy and expands relative
to the coupler body (81), and the coupler body (81)
being arranged on the coupler mounting plate (1);
wherein, the vehicle body structure (2) is provided
with an energy absorbing cavity, and the coupler
mounting plate (1) and the expansion pipe (82) are
arranged in the energy absorbing cavity;
the vehicle body collision energy absorbing device
further comprises a compression energy absorbing
unit (6) arranged in the energy absorbing cavity, a
locking device (3) that locks the coupler mounting
plate (1) relative to the energy absorbing cavity, a
retreat support (5) arranged between the coupler
mounting plate (1) and the compression energy ab-
sorbing unit (6), and a shear pin (4) connecting the
vehicle body structure (2) with the retreat support
(5); and
one end of the compression energy absorbing unit
(6) abuts against a rear plate of the energy absorbing
cavity; the retreat support (5) is slidably arranged in
the energy absorbing cavity and is provided with a
locking component and a linkage structure, the lock-
ing component unlocks the locking device (3) after
being away from the coupler mounting plate (1), and
the linkage structure has a positioning structure ax-
ially positioned with the expansion pipe (82); and
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when the expansion pipe (82) drives a guide pipe (7)
and the retreat support (5) to slide, the shear pin (4)
breaks.

2. The vehicle body collision energy absorbing device
according to claim 1, wherein the locking device (3)
is a trapezoidal block which is rotatable relative to
the vehicle body structure (2), an end surface of the
coupler mounting plate (1) is inclined towards the
coupler (8) along a direction of approaching the com-
pression energy absorbing unit (6);
when the locking device (3) is in a locked state, a
large end of the trapezoidal block contacts the retreat
support (5), one side surface of the trapezoidal block
contacts the end surface of the coupler mounting
plate (1), and another side surface of the trapezoidal
block contacts the locking component; and
after the retreat support (5) is separated from the
trapezoidal block, the trapezoidal block is rotatable
relative to the vehicle body structure (2) and is sep-
arated from the coupler mounting plate (1).

3. The vehicle body collision energy absorbing device
according to claim 2, wherein a cross section of the
trapezoidal block is a right-angled trapezoid;
an oblique sideline of the right-angled trapezoid is
located on a side surface of the trapezoidal block in
contact with the end surface of the coupler mounting
plate (1);
a right-angle sideline of the right-angled trapezoid is
located on the side surface of the trapezoidal block
in contact with the locking component; and
the locking component is a position-limiting block
provided between the trapezoidal block and the ve-
hicle body structure (2).

4. The vehicle body collision energy absorbing device
according to claim 1, further comprising a position-
limiting protrusion arranged at an opening of the en-
ergy absorbing cavity and configured to restrict the
coupler mounting plate (1) from sliding out of the
energy absorbing cavity.

5. The vehicle body collision energy absorbing device
according to claim 4, wherein two position-limiting
protrusions are provided and are symmetrically ar-
ranged on two sides of the opening of the energy
absorbing cavity.

6. The vehicle body collision energy absorbing device
according to claim 1, wherein the linkage structure
is a guide pipe (7) that is fixedly connected to the
retreat support (5) and penetrates through the com-
pression energy absorbing unit (6), and the guide
pipe (7) is sleeved on the outside of the expansion
pipe (82).

7. The vehicle body collision energy absorbing device

according to claim 6, wherein the rear plate of the
energy absorbing cavity is provided with an avoid-
ance hole for the guide pipe (7) and the expansion
pipe (82) to pass through.

8. The vehicle body collision energy absorbing device
according to claim 6, wherein the positioning struc-
ture of the guide pipe (7) is a stepped surface; and
an outer surface of the expansion pipe (82) has a
shoulder structure capable of cooperating with the
stepped surface.

9. The vehicle body collision energy absorbing device
according to any one of claims 1 to 8, wherein two
locking devices (3) are provided and are symmetri-
cally arranged at two ends of the coupler mounting
plate (1).

10. A vehicle comprising a vehicle body collision energy
absorbing device, wherein the vehicle body collision
energy absorbing device is the vehicle body collision
energy absorbing device according to any one of
claims 1 to 9.
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