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(57) The present application relates to a deformable
tube comprising two or more thin-walled tubes that are
nested, the thin-walled tubes being carbon fiber tubes or
metal tubes, materials of two adjacent thin-walled tubes
being different, and the thin-walled tubes indicating that
the wall thickness of the tubes is 20 mm or less. Also
provided is a coupler cushioning energy-absorption de-
vice for rail transit vehicles, comprising a traction rod (1)
used for connecting to a coupler head (7), and a bearing
plate (5) used for connecting to a coupler tail base (8).
The bearing plate (5) and the traction rod (1) are con-
nected by a guide rod (10); the end of the traction rod (1)
facing the coupler tail base (8) is provided with an ex-

pansion block (2); a deformable tube is sleeved outside
the guide rod (10); one end of the deformable tube abuts
against one end surface of the bearing plate (5), and a
bevel ring that abuts against the expansion block (2) is
formed on the other end of the deformable tube, such
that the deformable tube swells radially when the expan-
sion block (2) presses the deformable tube; the end of
the guide rod (10) close to the bearing plate (5) is provided
with a support stage (11); and the outer peripheral sur-
face of the support stage (11) is attached to the inner
wall surface of the deformable tube. Further provided is
a rail vehicle.
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Description
FIELD OF THE INVENTION

[0001] The present invention relates to a deformable
tube and a coupler cushioning energy-absorption device
for a rail vehicle with same, and a rail vehicle, belonging
to the field of vehicle collision.

BACKGROUND OF THE INVENTION

[0002] The anti-collisiondesign ofrail vehicles requires
that a vehicle anti-collision system runs in a reasonable
order specifiedartificially during collision to absorb colli-
sion energy as much as possible, thus protecting the
safety of passengers and drivers to the greatest extent
and reducing vehicle damage.

[0003] At present, most anti-collision systems of rail
vehicles are designed at the front ends of the vehicles,
and mainly include a coupler cushioning device, an anti-
creeper, a driver’s cab variable structure, etc., involving
a step-by-step energy absorption process. For example,
Chinese patent application with publication number of
CN108297892A discloses a collision energy absorption
system for a rail train and a rail train, where when rail
trains collide with each other, a coupler cushioning device
moves towards a train body and forms a collision force
bearing surface together with an anti-creeper, which can
absorb collision kinetic energy more effectively and pro-
vide an anti-creeping function.

[0004] Chinese patent application with publication
number of CN11126789A discloses a combined energy
absorber, which includes a collision baffle, a flanging
tube, a base and an energy absorption assembly. One
end of the flanging tube is fixedly connected with the col-
lision baffle, and a plurality of cutting grooves are formed
on the wall of the flanging tube along the axis of the flang-
ing tube; the other end of the flanging tube abuts against
the base, and the side of the base far away from the
flanging tube is used for connecting with a vehicle body.
The energy absorption assembly is arranged in the flang-
ing tube and fixedly connected with the collision baffle.
The above patent is essentially a crimping energy-ab-
sorption device, the deformable part of which only bears
an axial force. As we all know, in order to ensure the
safety of a vehicle structure, drivers and passengers, the
axial force on a cushioning energy-absorption device
cannot exceed a certain limit, which limits the energy
absorption capacity of most cushioning energy-absorp-
tion devices.

[0005] A swelling deformable tube is a main collision
energy absorption structure of a coupler cushioning de-
vice, with relatively stable energy absorption capacity.
The swelling deformable tube is mainly composed of an
inner ejector rod, an energy absorbing thin-walled struc-
ture and a connecting device between the former two.
When the structure is impacted longitudinally, the inner
ejector rod squeezes the thin-walled structure. When the
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impact force reaches the critical strength of a sleeve, the
thin-walled structure expands and deforms. The impact
energy is consumed by the friction between the inner
ejector rod and the thin-walled structure and by the out-
ward swelling deformation of the thin-walled structure,
which achieves a cushioning effect on the impacted rail
vehicle. In order to protect the main structure of the ve-
hicle from damage, the strength of the deformable tube
is slightly lower than that of the vehicle body, which has
also become a key factor to limit the energy absorption
of the deformable tube.

[0006] The energy absorbing thin-walled structure of
the swelling deformable tube widely used at the present
stage is made of thin-walled metal, and the deformable
tube mainly absorbs energy by means of the swelling
deformation of the thin-walled structure, so when the de-
formable tube is impacted by collision, the load feedback
is slow, the load fluctuation is large, the impact load on
the protected vehicle body structure is unstable, the en-
ergy absorption is uneven, and a little energy is absorbed
per unit volume. For example, Chinese utility model pat-
ent with publication number of CN201329871Y discloses
an expandable deformable device installed between a
coupler connecting part of a coupler cushioning device
and an installation and hanging system.

SUMMARY OF THE INVENTION

[0007] Regarding the problem of insufficient energy
absorption of a coupler of a rail vehicle with a swelling
deformable energy absorption structure at present, the
present invention aims to provide a deformable tube, a
coupler cushioning energy-absorption device for a rail
vehicle, and a rail vehicle, where the cushioning energy-
absorption device improves the collision energy absorp-
tion of the deformable tube and optimizes the energy
absorption behavior by means of optimized design of a
thin-walled structure of the deformable tube.

[0008] In order to achieve the above objective, the
technical solution adopted by the present invention is as
follows:

Adeformable tube includes two or more thin-walled tubes
that are connected in a sleeved manner, the thin-walled
tube is acarbon fiber tube or a metal tube, materials of
two adjacent thin-walled tubes are different, and the thin-
walled tube indicates that the wall thickness of the tube
is 20 mm or less.

[0009] Therefore, the presentinvention designs a nov-
el deformable tube structure through long-term research,
and two adjacent layers of the deformable tube structure
limit each other, which ensures the integrity of the re-
maining deformable structure, relieves the severe defor-
mation of the remaining thin-walled metal structure,
avoids rapid crushing of the remaining thin-walled carbon
fiber structure, improves the integrity of the remaining
energy absorption structure, reduces the fluctuation of
impact load, and increases energy absorption during col-
lision.
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[0010] According to the embodiments of the present
invention, the presentinvention may be further optimized.
The following are technical solutions formed after opti-
mization:

In a preferred embodiment, the deformable tube consists
of two thin-walled tubes, wherein aninner layer of the
deformable tube is a metal tube, and anouter layer of the
deformable tube is a carbon fiber tube. Further, the metal
tube is preferably an aluminum alloy tube.

[0011] In a preferred embodiment, the metal tube has
a thickness of 2-7.5 mm, and the carbon fiber tube has
a thickness of 2-15 mm.

[0012] Preferably, an epoxy resin layeris arranged be-
tween the two adjacent thin-walled tubes. Based on the
same inventive concept, the present invention further
provides a coupler cushioning energy-absorption device
for a rail vehicle, which includes a traction rod used for
connecting to a coupler head and a bearing plate used
for connecting to a coupler tail base; the bearing plate
and the traction rod are connected by a guide rod, and
the end of the traction rod facing the coupler tail base is
provided with an expansion block;

[0013] The above-mentioned deformable tube is
sleeved outside the guide rod, one end of the deformable
tube abuts against one end surface of the bearing plate,
and a bevel ring that abuts against the expansion block
is formed on the other end of the deformable tube, such
that the deformable tube swells radially when the expan-
sion block squeezes the deformable tube;

[0014] The end of the guide rod close to the bearing
plate is provided with a support stage, and the outer pe-
ripheral surface of the support stage is attached to the
inner wall surface of the deformable tube.

[0015] One end of the guide rod extends into the trac-
tion rod, and the guide rod is fixedly connected with the
traction rod by a snap ring connector. The traction rod is
connected with the coupler head by a snap ring connec-
tor.

[0016] A trigger indicator pin is arranged between the
traction rod and the expansion block, the trigger indicator
pin is arranged on the outer wall surface of the traction
rod, and the outer end of the indicator pin protrudes rel-
ative to the outer wall surface of the expansion block.
Preferably, the trigger indicator pin is located at the upper
part of the top end of the traction rod, near the expansion
block, and is a trigger indicator pin triggered by the de-
formation of the deformable tube.

[0017] One end of the bearing plate is fixedly connect-
ed with the coupler tail base by a snap ring connector or
a rubber buffer, and the coupler tail base is fixed to a
vehicle chassis. The expansion block is a hard structure
embedded in the top end of the traction rod. According
to the preferred embodiment of the present invention, the
presentinvention relates to a coupler cushioning energy-
absorption device of a swelling deformation type, and
provides a double-layer or multi-layer thin-walled deform-
able tube structure design idea for a coupler deformable
tube structure. The deformable structure of the present
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invention is an irreversible energy absorption element
generally used with a rubber buffer.

[0018] The deformable tube structure is a part of the
coupler cushioning energy-absorption device. Generally,
the traction rod at the front end is connected with the
coupler head, the bearing plate at the rear end is con-
nected with the coupler tail base by a rubber buffer, and
the coupler tail base is connected with the bearing plate
and the vehicle chassis.

[0019] The double-layer or multi-layer thin-walled
structure of the deformable tube is the main content and
innovation of the presentinvention, wherein the inner lay-
er of the deformable tube is a thin-walled metal structure,
the material used for the inner layer includes but is not
limited to aluminum alloy, carbon steel and the like, and
the outer layer of the deformable tube is a thin-walled
carbon fiber composite structure. The aluminum al-
loy/carbon fiber double-layer thin-walled structure is
made by combining a carbon fiber epoxy resin prepreg
with an outer surface of an aluminum alloy tube. In order
to improve the interface effect between aluminum alloy
and carbon fibers, a layer of epoxy resin is added be-
tween the aluminum alloy tube and the carbon fiber pre-
preg. The traditional deformable tube is usually of a sin-
gle-layer thin-walled metal structure, and absorbs energy
mainly by means of the swelling deformation of the thin-
walled metal structure, so when the deformable tube is
impacted by collision, the fluctuation of impact load is
large, theimpactload onthe protected vehicle body struc-
ture is unstable, the energy absorption is uneven, and a
little energy is absorbed per unit volume.

[0020] The outer thin-walled structure of the deforma-
ble tube is made of a carbon fiber composite. The carbon
fiber composite has the advantages of high specific en-
ergy absorption, stable impact load, small mass, etc.
When subjected to the same collision impact, the impact
load on the thin-walled carbon fiber composite structure
reaches a peak load faster than the thin-walled metal
structure. However, the thin-walled carbon fiber compos-
ite structure alone is prone to microscopic defects, is eas-
ily broken after severe impact and loses the ability of
continuous energy absorption. The double-layer or multi-
layer thin-walled structure of the presentinvention solves
this problem. Under the constraint of the inner thin-walled
metal structure, the local failure of the thin-walled carbon
fiber composite structure does not affect the continuous
energy absorption of other parts, thus realizing continu-
ous and stable energy absorption of the thin-walled car-
bon fiber composite structure and greatly increasing the
energy absorption of the whole energy-absorption de-
vice.

[0021] The thin-walled carbon fiber structure is twined
with two layers of prepreg (0°/90° and +45°) along the
outer wall of the aluminum alloy tube each time, and the
initial twining positions of two layers of fibers are stag-
gered by a certain distance to ensure cross laying of fib-
ers, so as to ensure the overall structural strength and
stiffness.
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[0022] Therefore, the core of the present invention is
to provide a deformable tube structure design scheme
for a swelling deformable coupler cushioning energy-ab-
sorption device. By replacing the traditional single-layer
thin-walled metal deformable tube with a double-layer or
multi-layer thin-walled (thin-walled metal + thin-walled
carbon fiber composite) deformable tube, the energy ab-
sorption during collision is increased, and the instanta-
neous impact hazard caused by collision is reduced.
[0023] Based on the same inventive concept, the
present invention further provides a rail vehicle, which is
characterized in that the coupler cushioning energy-ab-
sorption device for a rail vehicle is installed on a chassis
of a vehicle body.

[0024] Compared with the prior art, the beneficial ef-
fects of the present invention are as follows:

Forthe swelling deformable tube structure, its thin-walled
structure is a main energy absorption component. The
traditional single-layer thin-walled metal structure
spends a long time to reach a peak load under impact,
with large load fluctuation and low total energy absorption
during collision deformation. In addition, the abnormal
highimpactload caused by the large load fluctuation eas-
ily causes damage to the driver’s cab and the vehicle
body structure, threatening the safety of drivers and pas-
sengers.

[0025] For the deformable tube with a double-layer
thin-walled structure (thin-walled metal layer + thin-
walled carbon fiber composite layer), the double-layer
thin-walled structure spends a short time to reach a peak
load under impact, with small load fluctuation and stable
energy absorption, so the total energy absorption during
collision deformation is greatly improved compared with
that of the single-layer thin-walled deformable tube and
is generally increased by more than 10%, and the abnor-
mal high impact load is effectively avoided, thus ensuring
the safety of drivers and passengers.

[0026] Compared with the prior art CN201329871Y,
the present invention creatively proposes a double-layer
or multi-layer deformable tube structure, which prefera-
bly adopts double-layer deformable tube. That is, the ef-
fect of the combination of a carbon fiber layer and an
aluminum alloy layer (metal layer) in the present appli-
cation cannot be achieved by random combination of
double-layer structures. In the presentinvention, the car-
bon fiber has high strength but is fragile, and the alumi-
num alloy has low strength but good ductility (toughness).
During vehicle collision, the aluminum alloy can strongly
support the structural integrity of the carbon fiber layer.
Meanwhile, the carbon fiber has high specific energy ab-
sorption and stable impact load. At the same deformation
length, the two materials cooperate with each other to
maximize the energy absorption effect, which can also
be verified in FIG. 3.

[0027] Compared with the crimping energy-absorption
device provided by the prior art CN11126789A, the en-
ergy absorption mode of the presentinvention is swelling
energy absorption, and the deformable tube bears axial
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force and radial force at the same time during compres-
sion, while the deformable part of the crimping energy-
absorption device disclosed by CN11126789A only
bears axial force. The present invention fully utilizes the
radial energy absorption ability of the deformable tube
on the basis of axial energy absorption, and greatly in-
creases the total energy absorption ability of the whole
device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] In order to explain the technical solutions and
characteristics of the present invention more clearly, the
following will briefly introduce a schematic diagram of a
double-layer thin-walled (thin-walled metal layer + thin-
walled carbon fiber composite layer) deformable tube de-
scribed in the present invention and an accompanying
drawing to be used in the description of an embodiment.

FIG. 1 is a schematic diagram of a coupler cushion-
ing energy-absorption device of the present inven-
tion;

FIG. 2 is a structural schematic diagram of a double-
layer thin-walled (thin-walled metal layer + thin-
walled carbon fiber composite layer) deformable
tube described in the present invention; and

FIG. 3 is a schematic diagram of impact load-dis-
placement curve of an aluminum alloy single-layer
thin-walled structure and an aluminum alloy + carbon
fiber double-layer thin-walled structure provided by
an embodiment of the present invention during col-
lision.

[0029] In the figures:

1 - traction rod; 2 - expansion block; 3 - inner layer of the
deformable tube; 4 - outer layer of the deformable tube;
5-bearing plate; 6 - trigger indicator pin; 7 - coupler head;
8 - coupler tail base; 9 - vehicle chassis; 10 - guide rod;
11 - support stage.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0030] The presentinvention will be described in detail
below with reference to the accompanying drawings and
in combination with embodiments. It should be noted that
the embodiments in the present invention and the fea-
tures in the embodiments can be combined with each
other without conflicts. For ease of narrative, the terms
"upper", "lower", "left" and "right" described below are
only consistent with the upper, lower, left and right direc-
tions of the drawings, and do not limit the structure.

[0031] In order to make those skilled in the art better
understand the solution of the present invention, the
present invention will be further described in detail below
with reference to FIG. 1. FIG. 1 shows a coupler cush-
ioning energy-absorption device of the present invention.
The cushioning energy-absorption device mainly in-
cludes a coupler head 7, a deformable tube structure,
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and a coupler tail base 8 fixed to a vehicle chassis 9.
FIG. 2 is a schematic diagram of a deformable tube with
double-layer thin-walled structure of the present inven-
tion. The deformable tube structure includes a traction
rod 1, an expansion block 2, an inner layer of the deform-
able tube 3, an outer layer of the deformable tube 4, a
bearing plate 5, and a trigger indicator pin 6. The traction
rod 1 in the deformable tube structure is connected with
the coupler head 7 by a snap ring connector, and the
bearing plate 5 in the deformable tube structure is con-
nected with the coupler tail base 8 by a snap ring con-
nector. The bearing plate 5 and the traction rod 1 are
connected by a guide rod 10, a deformable tube is
sleeved outside the guide rod 10, one end of the deform-
able tube abuts against one end surface of the bearing
plate 5, and a bevel ring that abuts against the expansion
block 2 is formed on the other end of the deformable tube;
the end of the guide rod 10 close to the bearing plate 5
is provided with a support stage 11, and the outer pe-
ripheral surface of the support stage 11 is attached to
the inner wall surface of the deformable tube. The specific
action mode of each structure when collision occurs is
described below in detail.

[0032] When longitudinal collision occurs at a coupler
of a rail vehicle, the double-layer thin-walled structure of
the deformable tube is squeezed by the expansion block
to swell and deform under impact force, so as to absorb
collision energy.

[0033] A rail vehicle includes the above-mentioned
coupler cushioning energy-absorption device. The trac-
tion rod 1 is connected with the coupler head by a snap
ring connector, and moves backward together with the
coupler head when collision occurs. The expansion block
2 is embedded in the top end of the traction rod. When
the collision occurs, the expansion block 2 moves back-
ward together with the traction rod 1 to squeeze the dou-
ble-layer thin-walled structure of the deformable tube,
such that the deformable tube swells. The trigger indica-
tor pin 6 is installed beside the expansion block 2 near
the top end of the traction rod. Specifically, the trigger
indicator pin 6 is arranged on the outer wall surface of
the traction rod 1, and the outer end of the indicator pin
6 protrudes relative to the outer wall surface of the ex-
pansion block 2. The trigger indicator pin 6 is an indicator
pin for determining whether deformation of the deform-
able tube occurs. When the trigger indicator pin 6 is trig-
gered, the trigger indicator pin is cut.

[0034] AsshowninFIGS. 1and 2, one end ofthe bear-
ing plate 5 is connected with the coupler tail base by a
snap ring connector and fixed to the vehicle chassis. The
other end of the bearing plate 5 is in contact with the
double-layer thin-walled structure of the deformable
tube, to limit the longitudinal movement of the double-
layer thin-walled structure of the deformable tube. The
inner layer of the deformable tube 3 is preferably a thin-
walled metal structure. When collision occurs, the inner
layer of the deformable tube 3 is in direct contact with
the expansion block 2. Under the action of a guiding
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curved surface, the expansion block 2 produces radially
outward pressure on the inner wall of the inner layer of
the deformable tube 3, such that the inner layer of the
deformable tube 3 swells and deforms to absorb collision
energy. The outer layer of the deformable tube 4 is pref-
erably a thin-walled carbon fiber composite structure, and
is connected with the inner layer of the deformable tube
3 into a whole by a bonding process.

[0035] Whencollision occurs, the inner layer of the de-
formable tube 3 first swells and deforms, and then drives
the outer layer of the deformable tube 4 to expand out-
ward. In this process, the inner layer of the deformable
tube 3 has local deformation failure, and the thin-walled
carbon fiber structure of the outer layer of the deformable
tube 4 has local crushing. In the presence of the double-
layer thin-walled structure, the inner layer of the deform-
able tube 3 and the outer layer of the deformable tube 4
limit each other, which ensures the integrity of the re-
maining deformable structure, relieves the severe defor-
mation of the remaining thin-walled metal structure,
avoids rapid crushing of the remaining thin-walled carbon
fiber structure, improves the integrity of the remaining
energy absorption structure, reduces the fluctuation of
impact load, and increases energy absorption during col-
lision.

[0036] With regard to the deformable tube structure
involved in the present invention, the total energy ab-
sorbed by the structure during collision is represented by
W, and the calculation formula is as follows:

i
W= jf F(x)dx

0

[0037] Herein, F represents impact load, x represents
deformation displacement, and d represents total dis-
placement during deformation. It can be seen that the
total energy absorption of the deformable tube during
deformation is an area surrounded by an impact load-
displacement curve and abscissas, and the faster the
impact load reaches a peak load, the greater the total
energy absorption is.

[0038] FIG. 3 is a schematic diagram of impact load-
displacement curves of an aluminum alloy single-layer
thin-walled structure and a double-layer thin-walled
structure having an aluminum alloy layer and a carbon
fiber layer provided by an embodiment of the present
invention during collision. With reference to FIG. 3, the
response of the double-layer thin-walled structure to col-
lision impact is faster than that of the aluminum alloy sin-
gle-layer thin-walled structure, that is, the total energy
absorption of the double-layer thin-walled structure is
larger. Generally, the total energy absorption of the dou-
ble-layer thin-walled structure can be increased by more
than 10% compared with that of the aluminum alloy sin-
gle-layer thin-walled structure in a normal deformation
state. Meanwhile, the impact load fluctuation of the alu-
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minum alloy single-layer thin-walled structure is more vi-
olent than that of the double-layer thin-walled structure.
Under the same driver’s caband vehicle body structure,
the abnormal high impact load caused by the violent fluc-
tuation of impact load will increase the probability of dam-
age of the driver’s cab and the vehicle body structure and
threaten the safety of drivers and passengers. However,
the deformable tube of the double-layer thin-walled struc-
ture has stable impact load, which can avoid the above
situation.

[0039] In order to further optimize the above technical
solution, maximize the energy absorption of the whole
coupler cushioning energy-absorption device during col-
lision, reduce the damage to the vehicle body structure,
and improve the load feedback rate of a deformable de-
vice, the design of the thicknesses of the inner layer of
the deformable tube 3 and the outer layer of the deform-
able tube 4 can be optimized to achieve best matching
values. For example, the metal tube has a thickness of
2-7.5 mm, and the carbon fiber tube has a thickness of
2-15 mm.

[0040] The adhesive performance of the carbon fiber
layer and the aluminum alloy layer used in this embodi-
ment is excellent, and the probability that the carbon fiber
layer and the aluminum alloy layer are not adhered to
each other is low.

[0041] Itshould be noted that, on the basis of the above
embodiment, the developed deformable tube structure
design schemes of increasing the number of thin-walled
layers of the deformable tube (e.g., more than two layers),
and adjusting the thin-walled thickness of the deformable
tube and the order of the aluminum alloy layer and thin-
walled carbon fiberlayer (e.g. the thin-walled carbon fiber
layer is the inner layer and the thin-walled aluminum alloy
layer is the outer layer) fall into the protection scope of
the present invention.

[0042] The contents illustrated by the above embodi-
ments should be understood as these embodiments are
merely used for illustrating the present invention more
clearly, rather than limiting the scope of the present in-
vention. Various equivalent modifications made to the
present invention by those skilled in the art after reading
the present invention all fall within the scope defined by
the appended claims of the present application.

Claims

1. A deformable tube, comprising two or more thin-
walled tubes that are connected in a sleeved man-
ner, wherein the thin-walled tube is a carbon fiber
tube or a metal tube, materials of two adjacent thin-
walled tubes are different, and the thin-walled tube
indicates that the wall thickness of the tube is 20 mm
or less.

2. The deformable tube according to claim 1, wherein
the deformable tube consists of two thin-walled
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tubes, an inner layer of the deformable tube (3) is a
metal tube, and an outer layer of the deformable tube
(4) is a carbon fiber tube.

The deformable tube according to claim 2, wherein
the metal tube is an aluminum alloy tube.

The deformable tube according to claim 1, wherein
the metal tube has a thickness of 2-7.5 mm, and the
carbon fiber tube has a thickness of 2-15 mm.

The deformable tube according to any one of claims
1-4, wherein an epoxy resin layer is arranged be-
tween two adjacent thin-walled tubes.

A coupler cushioning energy-absorption device for
a rail vehicle, comprising a traction rod (1) used for
connecting to a coupler head (7) and a bearing plate
(5) used for connecting to a coupler tail base (8),
wherein the bearing plate (5) and the traction rod (1)
are connected by a guide rod (10), and an end of the
traction rod (1) facing the coupler tail base (8) is pro-
vided with an expansion block (2);

the deformable tube according to any one of
claims 1-5 is sleeved outside the guide rod (10),
one end of the deformable tube abuts against
one end surface of the bearing plate (5), and a
bevelring thatabuts againstthe expansion block
(2) is formed on the other end of the deformable
tube, such that the deformable tube swells radi-
ally when the expansion block (2) squeezes the
deformable tube;

an end of the guide rod (10) close to the bearing
plate (5) is provided with a support stage (11),
and an outer peripheral surface of the support
stage (11) is attached to an inner wall surface
of the deformable tube.

The coupler cushioning energy-absorption device
for a rail vehicle according to claim 6, wherein one
end of the guide rod (10) extends into the traction
rod (1), and the guide rod (10) is fixedly connected
with the traction rod (1) by a snap ring connector.

The coupler cushioning energy-absorption device
for a rail vehicle according to claim 6, wherein a trig-
ger indicator pin (6) is arranged between the traction
rod (1) and the expansion block (2), the trigger indi-
cator pin (6) is arranged on an outer wall surface of
the traction rod (1), and an outer end of the indicator
pin (6) protrudes relative to an outer wall surface of
the expansion block (2).

The coupler cushioning energy-absorption device
for a rail vehicle according to claim 6, wherein one
end of the bearing plate (5) is fixedly connected with
the coupler tail base (8) by a snap ring connector or
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a rubber buffer, and the coupler tail base (8) is fixed
to a vehicle chassis (9).

A rail vehicle, wherein the coupler cushioning ener-
gy-absorption device for a rail vehicle according to
any one of claims 6-9 is installed on a vehicle chassis

9).
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1000 kN

~— Aluminum alloy single-layer thin-
walled structure

= = =Double-layer thin-walled structure
having an alummum alloy layer
and a carbon fiber layer

150 mm
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