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(54) BOGIE AND SELF-ADAPTIVE ROTARY ARM POSITIONING DEVICE THEREOF

(57) A self-adaptive rotary arm positioning device,
comprising a rotary arm body (1) and a vibration isolating
cushion (2). One end of the rotary arm body (1) is rotat-
ably connected to a frame of a bogie by means of a rotary
arm joint (3), and an upper surface (4) of the other end
is connected to a lower surface (5) of the vibration iso-
lating cushion (2). The upper surface (4) and the lower
surface (5) have a vertical distance therebetween, and
are in rolling fit with a curved member (6) at least in front
and rear directions. The vertical distance is used for pro-
viding space for the rotation of the other end of the rotary
arm body (1) about the rotary arm joint; or, the upper
surface (4) and the lower surface (5) are matching
arc-shaped surfaces or spherical surfaces, and the
arc-shaped surfaces or the spherical surfaces extend
from front to back. The extending length of the upper
surface (4) in the front and rear directions is greater than
the extending length of the lower surface (5) in the front
and rear directions. Also disclosed is a bogie. The bogie
and the self-adaptive rotary arm positioning device there-
of can provide space for the rotation of the other end of
the rotary arm body about the rotary arm joint.
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Description

[0001] The present application claims the benefit of priorities of the following two Chinese patent applications, the
disclosures of which are incorporated herein by reference:

(1) Chinese Patent Application No. 201711340733.X, titled "BOGIE AND SELF-ADAPTIVE ROTARY ARM POSI-
TIONING DEVICE", filed with the China National Intellectual Property Administration on December 14, 2017; and

(2) Chinese Patent Application No. 201721750973.2, titled "BOGIE AND SELF-ADAPTIVE ROTARY ARM POSI-
TIONING DEVICE", filed with the China National Intellectual Property Administration on December 14, 2017.

FIELD

[0002] The present application relates to the technical field of railway traffic equipment, in particular to a bogie and a
self-adaptive rotary arm positioning device thereof.

BACKGROUND

[0003] In the railway track traffic equipment, the smoothness, stability and safety of a vehicle at high speed depends
on a bogie. At present, domestic and international railway bogies generally adopt a two-stage suspension structure, that
is, a primary suspension positioning device and a secondary central suspension device. The two-stage suspension
structure is a general structure for ensuring high-speed operation of vehicles.

[0004] When the vehicle is running at a high speed in a straight line, the primary suspension positioning device is
required to have a strong ability to suppress snake movement of wheel pairs, so as to ensure the stability of the vehicle
at high speed. In general, the railway track traffic equipment has no-load and full-load operating conditions. Especially
for urban railway and freight trains, the difference between the two conditions is particularly noticeable. Therefore, in
the primary suspension positioning device, it is necessary to provide an elastic positioning device to allow a rotary arm
to self-adapt to different load conditions, so as to ensure the positioning accuracy and reliability of each component in
the primary suspension positioning device.

[0005] Referring to Figures 1 and 2, Figure 1 is a schematic structural view of a typical rotary arm positioning device
in a no-load state in the conventional technology; Figure 2 is a schematic structural view of the rotary arm positioning
device shown in Figure 1 in a loaded state.

[0006] As shown in Figure 1 and Figure 2, in the conventional technology, the rotary arm positioning device of the
bogie suitable for high-speed condition generally includes a rotary arm body 1’, a rotary arm elastic joint 2’, a vibration
isolating cushion 3’, a spring 4’, a frame 5’, and a wheel pair 6’. A transmission path of the force between the wheel
tracks is a wheel — an axle — a bearing — a rotary arm body 1’. The rotary arm body 1’ transmits the force to the frame
5’ through two paths, that is, a first path: the rotary arm body 1° — the rotary arm elastic joint 2’ — the frame 5’, and a
second path: the rotary arm body 1’ — the vibration isolating cushion 3’ — the spring 4’ — the frame 5’. The frame 5’
transmits the vehicle load to the rotary arm body 1’ in opposite directions, and then to the wheel tracks through the rotary
arm body 1'.

[0007] The rotary arm body 1’ is in plane contact with the vibration isolating cushion 3’, and an upper surface of the
rotary arm body 1’ and a lower surface of the vibration isolating cushion 3’ serve as sliding surfaces M to form a sliding
pair. As shown in Figure 1, in the no-load state, the sliding pair remains in a stationary state, that is, the sliding surfaces
M do not slide relative to each other, and the upper surface of the rotary arm body 1’ stably supports the lower surface
of the vibration isolating cushion 3'. As shown in Figure 2, in the loaded state, the weight of the vehicle body acts on the
frame 5’, so that the frame 5’ and the rotary arm elastic joint 2’ move downward in the direction indicated by the right
arrow in Figure 2, and then drive the rotary arm to rotate around the rotary arm elastic joint 2’ clockwise in the direction
indicated by the left arrow in Figure 2, so that the two sliding surfaces M slide relative to each other to adapt to the
vertical movement at the rotary arm elastic joint 2'.

[0008] The above-described conventional rotary arm positioning device has the following technical problems. On the
one hand, when the vertical vibration and load of the vehicle change, the rotation of the rotary arm body 1’ cannot be
adjusted in time, so that the adaptability of the track is poor; on the other hand, there are various uncertain factors when
the rotary arm body 1’ rotates, so that the vibration isolating cushion 3’ and the spring 4’ between the rotary arm body
1’ and the frame 5’ cannot be accurately positioned, and the change of a fixed wheelbase becomes uncontrollable,
resulting in a wheelbase difference and reducing a critical speed. Furthermore, the vertical deflection is different in the
front-rear direction of the sliding surfaces M, which causes the vibration isolating cushion 3’ and the spring 4’ to subject
to a large bending moment and reduces the service life.

[0009] Therefore, it is urgent to design a bogie and a self-adaptive rotary arm positioning device thereof, so as to
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improve the positioning ability and extend the service life of the rotary arm body while improving the self-adaptability of
the rotary arm body.

SUMMARY

[0010] An object of the present application is to provide a bogie and a self-adaptive rotary arm positioning device
thereof, to improve the service life of the self-adaptive rotary arm positioning device.

[0011] In order to achieve the above object, a self-adaptive rotary arm positioning device is provided according to the
present application, which includes a rotary arm body and a vibration isolating cushion; one end of the rotary arm body
is rotatably connected to a frame of a bogie by a rotary arm joint, and an upper surface of another end of the rotary arm
body is connected to a lower surface of the vibration isolating cushion; a vertical distance is provided between the upper
surface and the lower surface, both the upper surface and the lower surface are in rolling fit with a curved member at
least in a front-rear direction, and the vertical distance is used for providing space for the rotation of the another end of
the rotary arm body around the rotary arm joint.

[0012] As for the self-adaptive rotary arm positioning device of the present application, the upper surface of the rotary
arm body is connected to the lower surface of the vibration isolating cushion through the curved member, so that a
friction coefficient can be reduced, and the rotary arm body can timely respond and rotate according to the changes of
vibration and load, thereby realizing the self-adaptation. More importantly, both the upper surface and the lower surface
are matched with the curved member. The curved member can be reliably positioned even during the rotation of the
rotary arm body, and the position of the vibration isolating cushion is determined through the curved member. When the
rotary arm body rotates, the curved member can drive the vibration isolating cushion to synchronously move and accu-
rately position the vibration isolating cushion, thereby increasing the critical speed. Moreover, when the vibration and
load of the vehicle change, the rotary arm bodies of the same wheel pair can synchronously move, so that the fixed
wheelbase of the bogie keeps constant. Compared with the plane sliding friction in the conventional technology, in the
present application, due to the vertical distance between the upper surface and the lower surface, the rotary arm body
can be self-adaptive when rotating, and the vibration isolating cushion and the spring are substantially not subjected to
the bending moment of the rotary arm body, thereby prolonging the service life of components such as the vibration
isolating cushion, the spring and the frame. Since the rotary arm body can self-adapt to changes in position, the adaptability
to the track is improved, the force of the wheel tracks is reduced, the derailment coefficient and the rate of wheel load
reduction are reduced, and the safety of the vehicle is improved.

[0013] Another self-adaptive rotary arm positioning device is provided according to the present application, which
includes a rotary arm body and a vibration isolating cushion; one end of the rotary arm body is rotatably connected to
a frame of a bogie through a rotary arm joint, and an upper surface of another end of the rotary arm body is connected
to a lower surface of the vibration isolating cushion; the upper surface and the lower surface are arc-shaped surfaces
or spherical surfaces that cooperate with each other, and the arc-shaped surfaces or the spherical surfaces extend from
front to back; an extension length of the upper surface in a front-rear direction is greater than an extension length of the
lower surface in the front-rear direction, to provide space for the rotation of the another end of the rotary arm body around
the rotary arm joint.

[0014] Since the upper surface of the rotary arm body and the lower surface of the vibration isolating cushion are
configured as arc-shaped surfaces or spherical surfaces, the vibration isolating cushion can still be accurately positioned
through the arc-shaped surfaces or the spherical surfaces, thereby improving the critical speed of the vehicle. Since the
rotary arm body can be self-adaptive and the adaptability to the track is good, the derailment coefficient and the rate of
wheel load reduction are reduced, and the safety of the vehicle is improved. Since the change of the fixed wheelbase
caused by the rotation of the rotary arm body is controllable, no wheelbase difference is generated, the critical speed is
increased, the force of the wheel tracks is reduced, and the noise and the wear of wheels are reduced. The additional
bending moment to which the vibration isolating cushion and the spring are subjected is small, and the service life of
components such as the vibration isolating cushion, the spring, the rotary arm body, the rotary arm joint, and the frame
is improved.

[0015] A bogie is further provided according to the present application, which include a frame and a self-adaptive
rotary arm positioning device, wherein the frame is connected to the self-adaptive rotary arm positioning device by a
rotary arm joint, and the self-adaptive rotary arm positioning device is the self-adaptive rotary arm positioning device
according to any one of the above devices.

BRIEF DESCRIPTION OF THE DRAWINGS
[0016]

Figure 1is a schematic structural view of a typical rotary arm positioning device in a no-load state in the conventional



10

15

20

25

30

35

40

45

50

55

EP 3 725 637 A1
technology;
Figure 2 is a schematic structural view of the rotary arm positioning device shown in Figure 1 in a loaded state;

Figure 3 is a schematic perspective structural view of a self-adaptive rotary arm positioning device in a bogie and
a wheel pair according to a specific embodiment of the present application;

Figure 4 is a cross-sectional view of the self-adaptive rotary arm positioning device of Figure 3 in an arrangement; and

Figure 5is a cross-sectional view of the self-adaptive rotary arm positioning device of Figure 3 in another arrangement.

Reference numerals in Figures 1 to 2:

rotary arm body 1’, rotary arm elastic joint 2’,
vibration isolating cushion 3’,  spring 4’,
frame 5, wheel pair 6’;

Reference numerals in Figures 3 to 5:

rotary arm body 1, vibration isolating cushion 2,
rotary arm joint 3, upper surface 4,

lower surface 5, curved member 6,
position-limiting stopper 7,  first groove 8,

second groove 9, spring 10,

spring mounting seat 11.

DETAILED DESCRIPTION OF EMBODIMENTS

[0017] The present application is described in detailed below in conjunction with the drawings, to allow those skilled
in the art to understand technical solutions of the present application accurately.

[0018] The up and down, left and right, and front and rear are defined with reference to the track traffic equipment,
with a traveling direction of the track traffic equipment as the front and a direction opposite to the front as the rear. In a
plane parallel to a rail surface, a direction perpendicular to the front-rear direction is defined as the left-right direction,
and viewed in the traveling direction, a direction at the left-hand side is left, and a direction at the right-hand side is right.
A direction perpendicular to the rail surface is defined as the up-down direction or the vertical direction, and a direction
vertically pointing to the rail surface is down, and a direction vertically away from the rail surface is up.

[0019] Terms such as "first", "second" and the like in the present application are only intended to distinguish multiple
components or structures having same or similar structures, and are not used to particularly limit the order.

[0020] The inward and outward described herein are defined with reference to a central axis of the self-adaptive rotary
arm positioning device, a direction toward the central axis is inward, and a direction away from the central axis is outward.
[0021] As shown in Figure 3, a bogie is provided according to the present application, which includes a frame and a
self-adaptive rotary arm positioning device. The self-adaptive rotary arm positioning device includes a rotary arm body
1 and a vibration isolating cushion 2. One end of the rotary arm body 1 is rotatably connected to the frame through a
rotary arm joint 3, and an upper surface 4 of another end of the rotary arm body 1 is connected to a lower surface 5 of
the vibration isolating cushion 2. Moreover, the other end of the rotary arm body 1 is rotatably connected to an axle of
a wheel pair through a bearing. The self-adaptive rotary arm positioning device can realize the self-adaptation of the
rotary arm, improve the critical speed and safety of the vehicle, reduce the force of the wheel tracks, reduce the wear
and noise of the wheels, and prolong the service life of each component.

FIRST EMBODIMENT

[0022] Asshown in Figure 4,in an embodiment, the self-adaptive rotary arm positioning device provided by the present
application includes a rotary arm body 1, a vibration isolating cushion 2 and a curved member 6. One end of the rotary
arm body 1 is rotatably connected to the frame through a rotary arm joint 3, and an upper surface 4 of the other end of
the rotary arm body 1 is connected to a lower surface 5 of the vibration isolating cushion 2. The upper surface 4 of the
rotary arm body 1 and the lower surface 5 of the vibration isolating cushion 2 are both in rolling fit with the curved member
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6 at least in the front-rear direction, or in other words, an upper curved surface of the curved member 6 cooperates with
the lower surface 5 of the vibration isolating cushion 2, and a lower curved surface of the curved member 6 cooperates
with the upper surface 4 of the rotary arm body 1. Moreover, the curved member 6 can at least roll in the front-rear
direction around an axis extending in the left-right direction, so that the rotary arm body 1 can drive the curved member
6 to roll when the rotary arm body 1 rotates around the rotary arm joint 3, and then the curved member 6 drives the
vibration isolating cushion 2 to rotate. Besides, there is a vertical distance between the upper surface 4 and the lower
surface 5 for providing space for the rotation of the other end of the rotary arm body 1 around the rotary arm joint 3.
[0023] As the load of the vehicle changes, including no-load and weight changes of the load, the position of the frame
relative to the wheel pair changes, which causes the rotary arm body 1 to rotate to adapt to positional changes between
the frame and the wheel pair, so that the rotary arm body 1 and the vibration isolating cushion 2 can reach a steady
state. When the rotary arm body 1 rotates about the rotary arm joint 3, the position of the upper surface 4 of the other
end of the rotary arm body 1 relative to the lower surface 5 of the vibration isolating cushion 2 changes, or in other words,
an inclination angle between the upper surface 4 and the lower surface 5 changes, causing the distance between the
upper surface 4 and the lower surface 5 to be inconsistent in the front-rear direction. The vertical distance between the
upper surface 4 and the lower surface 5 is provided to allow relative inclination of the two surfaces during rotation of the
rotary arm body 1, or in other words, during the rotation of the rotary arm body 1, the vertical distance avoids collision
and interference between the upper surface 4 and the lower surface 5 while the two surfaces have the maximum
inclination angle, thereby preventing the vibration isolating cushion 2 from affecting the rotation of the rotary arm body
1, and providing space for the rotation of the other end of the rotary arm body 1 around the rotary arm joint 3. Therefore,
the rotary arm body 1 can rotate smoothly, the position adjustment and precise positioning of the rotary arm body 1 and
the vibration isolating cushion 2 are finally realized, and the self-adaptation of the rotary arm body 1 is realized.

[0024] Compared with the conventional technology in which the rotary arm body 1 is in sliding contact with the vibration
isolating cushion 2 through two plane surfaces, in the present application, the upper surface 4 of the rotary arm body 1
and the lower surface 5 of the vibration isolating cushion 2 are both in rolling fit with the curved member 6. The upper
surface 4 of the rotary arm body 1 can accurately position the curved member 6 through a spherical mating surface,
and the curved member 6 can accurately position the vibration isolating cushion 2 through the curved surface structure
thereof. Moreover, the rotary arm body 1 can also drive the vibration isolating cushion 2 to synchronously rotate through
the curved member 6, which improves the positioning accuracy of the rotary arm body 1 and the vibration isolating
cushion 2 to a large extent.

[0025] Since the rotary arm body 1 and the vibration isolating cushion 2 can be accurately positioned, in particular,
the rotary arm body 1 is always in contact with the vibration isolating cushion 2 during the self-adaptive process in
comparison with the plane sliding manner, the rotary arm bodies 1 of the same wheel pair can synchronously move
when the vibration or load of the vehicle changes. Moreover, since the change of the fixed wheelbase caused by the
rotation of the rotary arm body 1 is controllable, no wheelbase difference is generated, thus the force of the wheel tracks
is reduced, the derailment coefficient is reduced, the noise and wear of wheels are reduced, and the critical speed and
the safety of vehicle operation are increased.

[0026] Since the rotary arm body 1 is in rolling fit with the vibration isolating cushion 2 through the curved member 6,
and the rotary arm body 1 is not in direct contact with the vibration isolating cushion 2, all the forces are transmitted to
the vibration isolating cushion 2 through the curved member 6. The curved member 6 can be symmetric in the front-rear
direction, so that the vertical deflection in the front direction is substantially the same as the vertical deflection in the rear
direction, thereby reducing the additional bending moments to which the vibration isolating pad 2 and the spring 10 are
subjected, and prolonging the services life of the components such as the vibration isolating cushion 2, the spring 10,
and the rotary arm body 1, the rotary arm joint 3 and the frame.

[0027] Compared with the sliding fit of the upper surface and the lower surface in the conventional technology, a length
of the rotary arm body 1 of the present application can be unrestricted. In the conventional technology, the sliding fit of
the upper surface and the lower surface requires a longer rotary arm body 1, while the rolling fit in the present application
can fully meet the requirements of self-adaptation and precise positioning, thus those skilled in the art can select a
shorter rotary arm body 1 to reduce the weight of the bogie and reduce the rate of wheel load reduction, which lays a
good foundation for optimizing the car body.

[0028] As shown in Figure 4, the upper surface 4 of the rotary arm body 1 may further be provided with a position-
limiting stopper 7, which is capable of at least blocking the front and rear ends of the lower surface 5 of the vibration
isolating cushion 2, to limit the relative movement displacement of the upper surface 4 and the lower surface 5 in the
front-rear direction, and to prevent the upper surface 4 from being detached from the lower surface 5 or avoid excessive
displacement between the upper surface 4 and the lower surface 5 in the front-rear direction, thereby ensuring the
reliability of the connection between the vibration isolating cushion 2 and the rotary arm body 1. Moreover, the front-rear
dimension of the position-limiting stopper 7 is larger than the front-rear dimension of the lower surface 5 of the vibration
isolating cushion 2, so as to allow the vibration isolating cushion 2 and the rotary arm body 1 to move relative to each
other in the front-rear direction, thereby avoiding affecting the rotation of the rotary arm body 1.
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[0029] The position-limiting stopper 7 may be arranged in a cylindrical shape protruding from the upper surface 4, to
form a mounting seat for the vibration isolating cushion 2. The mounting seat is configured to limit the relative movement
displacement between the vibration isolating cushion 2 and the rotary arm body 1 in each radial direction of the cylindrical
position-limiting stopper 7, especially in the front-rear direction and the left-right direction, when the upper surface 4 and
the lower surface 5 roll relative to each other, so as to improve the positioning accuracy of the vibration isolating cushion
2 and the rotary arm body 1.

[0030] On this basis, the curved member 6 may be a sphere or a cylinder, and an axial direction of the cylinder may
be in the left-right direction, so that the curved member 6 can roll in the front-rear direction. The curved member 6 may
be arranged between the upper surface 4 and the lower surface 5. The upper surface 4 is provided with a first groove
8 that cooperates with a lower curved surface of the curved member 6, and the lower surface 5 is provided with a second
groove 9 that cooperates with an upper curved surface of the curved member 6. The first groove 8 and the second
groove 9 can join in the up-down direction to form a full spherical mounting groove matching the curved member 6. Both
the first groove 8 and the second groove 9 may be hemisphere grooves to reliably limit the curved member 6 and to
realize synchronous rotation by means of the curved member 6.

[0031] In a case that the curved member 6 is a sphere, the first groove 8 and the second groove 9 are spherical
grooves, and in a case that the curved member 6 is a cylinder, the first groove 8 and the second groove 9 are arc-shaped
grooves. In this embodiment, an arc corresponding to the first groove 8 may be a major arc larger than a semicircle and
smaller than two-thirds of a circle. In this case, the first groove 8 is slightly larger than the second groove 9 so that the
curved member 6 can be more reliably "trapped" into the first groove 8 of the rotary arm body 1, to prevent the reliability
of the connection from being affected by vehicle vibration or the like. Moreover, a surface area of the second groove 9
is not too small, so that the second groove 9 and the curved member 6 have a sufficiently large contact area, and the
rotary arm body 1 can drive the vibration isolating cushion 2 to correspondingly move through the curved member 6.
[0032] Here, the middle of each of the upper surface 4 and the lower surface 5 represents an intermediate region, an
edge of which is spaced from the respective midpoint by a small distance, and is not strictly limited to a position in the
right middle.

[0033] In detail, the second groove 9 of the vibration isolating cushion 2 may be a continuous groove in the front-rear
direction, or may be a groove formed by splicing grooves in the front-rear direction. In a case that the splicing structure
is employed, the second groove 9 may include two or more hemispherical grooves or semi-arc shaped grooves.
[0034] The hemispherical shape described herein is defined with reference to an entire spherical surface, and does
not exactly represent half of the spherical surface. The hemispherical shape may be larger or smaller than half of the
spherical surface, such as a quarter of the spherical surface. As long as it is not the entire spherical surface, it can be
referred to as the hemispherical surface. Similarly, the semi-arc shape is also defined with reference to an entire circle,
and does not exactly represent half of the entire circle. The semi-arc shape may be larger or smaller than half of the
entire circle, such as a quarter of the entire circle, an eighth of the entire circle, or two-thirds of the entire circle. As long
as it is not the entire circle, it can be referred to as the semi-arc.

[0035] It can be understood that, the curved member 6 of the present application may be a sphere or a cylinder, or
may be a curved surface structure having a waist drum shape or a flying saucer shape, as long as the rotary arm body
1 can drive the curved member 6 to roll in the front-rear direction when the rotary arm body 1 rotates, and the rolling
can be transmitted to the vibration isolating cushion 2 to drive the vibration isolating cushion 2 to synchronously rotate
along with the rotary arm body 1.

[0036] It can be understood that, the material of the curved member 6 in the present invention may be a non-metallic
wear-resistant material having a small friction coefficient such as ultrahigh molecular weight polyethylene or carbon
fiber. The vibration isolating cushion 2 may be manufactured by a non-metal and rubber vulcanization process, or may
be made of an elastic component such as a wear-resistant rubber or a rubber cushion.

[0037] In the present application, the number of the curved member 6 is not limited to one. Two or more curved
members 6 may be provided. In a case that two or more curved members 6 are provided, the curved members 6 may
be arranged at intervals in the front-rear direction or in the left-right direction according to needs. The curved members
6 may also be evenly distributed on the entire surfaces of the upper surface 4 and the lower surface 5, and the specific
distribution form may be arranged according to needs.

[0038] Furthermore, an upper portion of the vibration isolating cushion 2 may be provided with a spring mounting seat
11 for mounting a vertically extending spring 10, and the vibration isolating cushion 2 is elastically connected to the
frame through the spring 10, such that one end of the rotary arm body 1 is rotatably connected to the frame through the
rotary arm joint 3, and the other end of the rotary arm body 1 is elastically connected to the frame through the vibration
isolating cushion 2 and the spring 10. The spring mounting seat 11 may include an annular seat arranged outside and
a mounting boss provided in an inner ring of the annular seat. The spring 10 may include an inner spring 10 and an
outer spring 10 which are nested together. The inner spring 10 is mounted on the mounting boss, the outer spring 10 is
mounted on the annular seat, and the inner spring 10 and the outer spring 10 together provide resilient support for the
frame.
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SECOND EMBODIMENT

[0039] In another embodiment, the self-adaptive rotary arm positioning device according to the present application
includes the rotary arm body 1, and the vibration isolating cushion 2. One end of the rotary arm body 1 is rotatably
connected to the frame of the bogie through the rotary arm joint 3, and the upper surface 4 of the other end of the rotary
arm body 1 is connected to the lower surface 5 of the vibration isolating cushion 2. Moreover, the upper surface 4 and
the lower surface 5 are arc-shaped surfaces or spherical surfaces that cooperate with each other, the arc-shaped surfaces
may have an arc shape extending from front to rear, and the spherical surfaces may have a hemispherical shape
extending from front to rear. The description of the structure presented by the upper surface 4 and the lower surface 5
of this embodiment is a structure which can be formed in the front-rear direction, that is, a structure which is presented
on a vertical section perpendicular to the left-right direction. The arc-shaped surface refers to a structure that is arc-
shaped in the front-rear direction, and the spherical surface refers to a structure that is hemispherical in the front-rear
direction. An extension length of the upper surface 4 in the front-rear direction is greater than an extension length of the
lower surface 5 in the front-rear direction, so as to provide space for the rotation of the other end of the rotary arm body
1 around the rotary arm joint 3.

[0040] In this embodiment, the upper surface 4 and the lower surface 5 are arc-shaped surfaces or spherical surfaces
that cooperate with each other. When the rotary arm body 1 rotates around the rotary arm joint 3, the vibration isolating
cushion 2 may be guided to correspondingly move through the arc-shaped structure or the spherical structure of the
upper surface 4, so that the vibration isolating cushion 2 and the rotary arm body 1 synchronously move to a next steady
state.

[0041] During the rotation of the rotary arm body 1 about the rotary arm joint 3, the upper surface 4 at the other end
of the rotary arm body 1 moves in the form of a curved line, and the motion trajectory thereof is substantially a circular
arc shape. Therefore, the curved surface or the spherical surface of the upper surface 4 can be correspondingly arranged
according to the movement trajectory of the rotary arm body 1, thereby effectively guiding the vibration isolating cushion
2. Especially when the upper surface 4 of the rotary arm body 1 and the lower surface 5 of the vibration isolating cushion
2 are curved surfaces or spherical surfaces that cooperate with each other, the curved surface or the spherical surface
structure can keep the upper surface 4 and the lower surface 5 in full contact at all times. Compared with the form of
sliding surfaces in the conventional technology, there is no opening and closing of the sliding surfaces M in this embod-
iment, and the opening and closing time of the sliding surfaces M is not involved in this embodiment, such that the
positioning accuracy or the safety of use is not affected by the uncertain opening and closing time of the sliding surfaces M.
[0042] Thus, by using the self-adaptive rotary arm positioning device of this embodiment, the rotary arm body 1 can
be self-adaptive according to the load condition, and the rotary arm body 1 can be kept in connection with the vibration
isolating cushion 2 during the self-adaptive process, so that the vibration isolating cushion 2 and the spring 10 between
the frame and the rotary arm body 1 can be accurately positioned, and the critical speed can be improved.

[0043] In the conventional technology, positions of the sliding surfaces M change due to vibration during the traveling
of the vehicle, position changes of the sliding surfaces M are presented both in one wheel pair and between two wheel
pairs, and these changes are uncontrollable. The misalignment of the wheelbase difference of the bogie causes the
wheel pair to be splayed and form an angle of attack with the track, thereby reducing the critical speed. In this embodiment,
when the rotary arm body 1 rotates, the rotary arm body 1 and the vibration isolating cushion 2 move synchronously,
the change of fixed wheelbase caused by the rotary arm body 1 is controllable, and no wheelbase difference is generated,
such that the track adaptability is good, the force of the wheel tracks is reduced, the noise and wear of the wheels are
reduced, and the critical speed and the safety of vehicle operation are increased.

[0044] As described in the first embodiment, if the plane sliding fit is used in the conventional technology, a longer
rotary arm body 1 is required to meet the use requirements. While this embodiment can realize the self-adaptation of
the rotary arm body 1, thus the length of the rotary arm body 1 is shortened to a large extent, which reduces the rate of
wheel load reduction and the derailment coefficient, reduces the weight of the bogie while improving the safety of vehicle
operation, and lays a foundation for optimizing the structure of the vehicle body.

[0045] Furthermore, the sliding surfaces M in the conventional technology are planes, and the rotation angles thereof
cannot be adaptive. When the vertical deflection changes, the deflections of the sliding surfaces M of the vibration
isolating cushion 2 and the spring 10 in the front-rear direction cannot keep consistent, thereby generating the bending
moment. In other words, in the solution of the conventional technology, the vibration isolating cushion 2 and the spring
10 are subjected to a large bending moment, which reduces the service life. In this embodiment, since the vibration
isolating cushion 2 is in contact with the rotary arm body 1 through the curved surface or the spherical surface, the
vibration isolating cushion 2 can rotate synchronously with the rotary arm body 1, thereby reducing the additional bending
moment to which the vibration isolating cushion 2 and the spring 10 are subjected, and prolonging the service life of the
vibration isolating cushion 2, the spring 10, the rotary arm body 1, the rotary arm joint 3 and the frame.

[0046] In detail, the upper surface 4 may be a concave curved surface that is recessed downward, and the lower
surface 5 may be a convex curved surface that protrudes downward; or, the upper surface 4 may be a concave spherical
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surface that is recessed downward, and the lower surface 5 may be a convex spherical surface that protrudes downward.
In this way, the vibration isolating cushion 2 can be effectively supported by the rotary arm body 1, and the upper surface
4 of the rotary arm body 1 can serve as the guide surface of the vibration isolating cushion 2, which guides the vibration
isolating cushion 2 to move synchronously to adapt to changes in load.

[0047] Obviously, the presentapplication is notlimited to providing the concave curved surface or the concave spherical
surface on the upper surface 4 and providing the convex curved surface or the convex spherical surface on the lower
surface 5. A convex curved surface or a convex spherical surface may be provided on the upper surface 4 and a concave
curved surface or a concave spherical surface may be provided on the lower surface 5, that is, positions of the concave
and convex curved surfaces are interchanged, or positions of the concave spherical surface and the convex spherical
surface are interchanged, as long as the upper surface 4 can cooperate with the lower surface 5 through the curved
surfaces or the spherical surfaces.

[0048] In this embodiment, the upper surface 4 may be provided with a position-limiting stopper 7 for limiting the
relative sliding between the upper surface 4 and the lower surface 5, that is, the relative movement between the rotary
arm body 1 and the vibration isolating cushion 2 is controlled within a certain range, thereby avoiding the safety hazard
caused by detachment of the upper surface 4 from the lower surface 5 or the excessively reduced contact area. The
specific form of the position-limiting stopper 7 may be provided with reference to the first embodiment.

[0049] In addition, other parts of this embodiment such as the spring mounting seat 11 may also be provided with
reference to the first embodiment, which is not described herein again.

[0050] Itshould be noted that, given the complicated structure of the bogie, only the self-adaptive rotary arm positioning
device and the related structure thereof have been described herein, and reference can be made to the conventional
technology for other components and connection relationships.

[0051] A bogie and a self-adaptive rotary arm positioning device of the bogie according to the present application are
described in detail hereinbefore. The principle and the embodiments of the present application are illustrated herein by
specific examples. The above description of examples is only intended to help the understanding of the idea of the
present application. It should be noted that, for the person skilled in the art, various improvements and modifications
may be further made to the present application without departing from the principles of the present application, and
these improvements and modifications also fall within the scope of protection of claims of the present application.

Claims

1. A self-adaptive rotary arm positioning device, comprising a rotary arm body (1) and a vibration isolating cushion (2),
one end of the rotary arm body (1) being rotatably connected to a frame of a bogie through a rotary arm joint (3),
and an upper surface (4) of another end of the rotary arm body (1) being connected to a lower surface (5) of the
vibration isolating cushion (2), wherein the self-adaptive rotary arm positioning device further comprises a curved
member (6), a vertical distance is provided between the upper surface (4) and the lower surface (5), both the upper
surface (4) and the lower surface (5) are in rolling fit with the curved member (6) at least in a front-rear direction,
and the vertical distance is configured to provide space for rotation of the another end of the rotary arm body (1)
around the rotary arm joint (3).

2. The self-adaptive rotary arm positioning device according to claim 1, wherein the upper surface (4) is further provided
with a position-limiting stopper (7) which is configured to at least block front and rear ends of the lower surface (5),
to limit relative movement displacement of the upper surface (4) and the lower surface (5) in the front-rear direction.

3. The self-adaptive rotary arm positioning device according to claim 2, wherein the position-limiting stopper (7) is
arranged in a cylindrical shape protruding from the upper surface (4) to form a mounting seat for the vibration isolating
cushion (2), the mounting seat is configured to limit relative movement displacement of the vibration isolating cushion
(2) and the rotary arm body (1) in each radial direction of the position-limiting stopper (7) when the upper surface
(4) and the lower surface (5) roll relative to each other.

4. The self-adaptive rotary arm positioning device according to any one of claims 1 to 3, wherein the curved member
(6) is a sphere, or is a cylinder of which an axial direction is in a left-right direction, the curved member (6) is arranged
in a middle of the upper surface (4) and the lower surface (5), the upper surface (4) is provided with a first groove
(8) cooperating with a lower curved surface of the curved member (6), and the lower surface (5) is provided with a
second groove (9) cooperating with an upper curved surface of the curved member (6).

5. The self-adaptive rotary arm positioning device according to claim 4, wherein an arc corresponding to the first groove
(8) is a major arc larger than a semicircle and smaller than two-thirds of a circle.
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A self-adaptive rotary arm positioning device, comprising a rotary arm body (1) and a vibration isolating cushion (2),
one end of the rotary arm body (1) being rotatably connected to a frame of a bogie through a rotary arm joint (3),
and an upper surface (4) of another end of the rotary arm body (1) being connected to a lower surface (5) of the
vibration isolating cushion (2), wherein the upper surface (4) and the lower surface (5) are arc-shaped surfaces or
spherical surfaces that cooperate with each other, and the arc-shaped surfaces or the spherical surfaces extend
fromfront to rear; and an extension length of the upper surface (4) in a front-rear direction is greater than an extension
length of the lower surface (5) in the front-rear direction, to provide space for rotation of the another end of the rotary
arm body (1) around the rotary arm joint (3).

The self-adaptive rotary arm positioning device according to claim 6, wherein the upper surface (4) is a concave
curved surface or a concave spherical surface that is recessed downward, and the lower surface (5) is a convex
curved surface or a convex spherical surface that protrudes downward.

The self-adaptive rotary arm positioning device according to claim 6, wherein the upper surface (4) is further provided
with a position-limiting stopper (7) which is configured to at least block front and rear ends of the lower surface (5),
to limit relative movement displacement of the upper surface (4) and the lower surface (5) in the front-rear direction.

A bogie, comprising a frame and a self-adaptive rotary arm positioning device, and the frame being connected to
the self-adaptive rotary arm positioning device through a rotary arm joint (3), wherein the self-adaptive rotary arm
positioning device is the self-adaptive rotary arm positioning device according to any one of claims 1 to 8.

The bogie according to claim 9, wherein an upper portion of the vibration isolating cushion (2) is further provided
with a spring mounting seat (11) for mounting a spring (10), and the vibration isolating cushion (2) is elastically
connected to the frame through the spring (10).
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