EP 4 197 877 A1

(19) Europdisches
: Patentamt

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

EP 4197 877 A1

European
Patent Office

Office européen

des brevets (1 1 )

(43) Date of publication: (51) International Patent Classification (IPC):

21.06.2023 Bulletin 2023/25 B61F 5/52(2006.01) B61F 5/10(2006.01)
(21) Application number: 20949304.8 (86) International application number:
PCT/CN2020/116402

(22) Date of filing: 21.09.2020

(87) International publication number:

WO 2022/032807 (17.02.2022 Gazette 2022/07)

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

(30) Priority: 11.08.2020 CN 202010803696

(71) Applicant: CRRC TANGSHAN CO., LTD.
Fengrun District
Tangshan
Hebei 063035 (CN)

(72) Inventors:
« WANG, We
Tangshan
Hebei 063035 (CN)
e LI, Shuhua
Tangshan
Hebei 063035 (CN)
¢ WU, Ruimei
Tangshan
Hebei 063035 (CN)

* YAN, Chunguang

Tangshan

Hebei 063035 (CN)
* JIANG, Jie

Tangshan

Hebei 063035 (CN)
¢ HUANG, Xuefei

Tangshan

Hebei 063035 (CN)
¢ LAN, Qi

Tangshan

Hebei 063035 (CN)
* YANG, Lin

Tangshan

Hebei 063035 (CN)
¢ ZHENG, Jianke

Tangshan

Hebei 063035 (CN)

(74) Representative: dompatent von Kreisler Selting

Werner -

Partnerschaft von Patent- und Rechtsanwalten
mbB

Deichmannhaus am Dom

Bahnhofsvorplatz 1

50667 Koin (DE)

(54) FRAME, BOGIE, AND RAIL VEHICLE

(67)  The present disclosure provides a frame, a bo-
gie frame, and a railway vehicle. The frame includes two
corresponding side beams and a cross beam connected
to the two side beams; wherein the cross beam includes
a main body portion for connecting a traction device and
a connecting portion for hinging with the side beam, the
connecting portion being provided at two ends of the main
body portion, the width of the connecting portion being
gradually reduced along a direction away from the main
body portion; one end of the connecting portion away

from the main body portion is movably connected with
the side beam. The present disclosure provides two ends
of the cross beam movably connected to two side beams,
so thata certain displacement can be generated between
the cross beam and the side beam, the frame has flexi-
bility, and the frame can absorb a part of distortion ener-
gy, which improves the anti-twisting ability of the bogie
frame, is beneficial for the railway vehicle to pass through
the uneven rail surface or curved rail surface safely and
flexibly, and improves the safety of the railway vehicle.

Processed by Luminess, 75001 PARIS (FR)

(Cont. next page)



EP 4 197 877 A1

211

FIG. 1



1 EP 4 197 877 A1 2

Description

FIELD OF THE INVENTION

[0001] The present disclosure relates to the technical
field of railway vehicles, in particular to a frame, a bogie
frame and a railway vehicle.

BACKGROUND OF THE INVENTION

[0002] The bogie frame, whichis provided between the
car body and the rail, is one of the most important com-
ponents on the railway vehicle. The main functions of the
bogie frame are: supporting the car body, bearing and
transmitting various loads and forces from the car body
to the wheels or from the wheel-rail to the car body, en-
suring the safe operation of vehicles, so as to flexibly run
along the straight rail and smoothly pass through curved
rail, relieving the interaction between the car and the
wheel-rail, reducing vibration and impact, and improving
the operational stability and safety of vehicles. According
to whether there is a power device or not, the bogie frame
can be divided into the powered bogie frame and the non-
powered bogie frame.

[0003] The frame is the core component of the bogie
frame, which plays an important role in connecting vari-
ous functional components, bearing loads, and transmit-
ting forces in all directions. In the related technical
scheme, the frame usually includes two cross beams and
two side beams, the two side beams are arranged side
by side, the two cross beams are lapped between the
two side beams, and the joints between the cross beams
and the side beams are connected by welding.

[0004] However, according to the scheme in related
technologies, because the cross beams and the side
beams are connected by welding (i.e. rigid connection),
there is no space for the frame to move between the
cross beams and the side beams, so when the vehicle
runs on an uneven surface or curved surface, the anti-
twisting ability is poor, which is not conducive to the safe,
high-speed and flexible operation of railway vehicles, and
brings potential safety hazards to the vehicle operation.

SUMMARY OF THE INVENTION

[0005] The embodiment of the present disclosure pro-
vides a frame, a bogie frame, and a railway vehicle, which
are mainly to solve the problem of poor anti-twisting ability
of the frame and potential safety hazard of the vehicle in
the related technology.

[0006] The first aspect of the embodiment of the
present disclosure provides a frame including two corre-
sponding side beams and two cross beams connected
to the two side beams, the two ends of the cross beam
being respectively movably connected to the two side
beams.

[0007] The cross beam includes a main body portion
for connecting the traction device and a connecting por-
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tion for hinging with the side beam, the connecting portion
being provided at two ends of the main body portion, the
width of the connecting portion being gradually reduced
along a direction away from the main body portion.
[0008] One end of the connecting portion away from
the main body portion is movably connected with the side
beam.

[0009] According to a second aspect of the embodi-
ment of the present disclosure, a bogie frame is provided,
including: the frame as described above, and the side
beam is provided with a secondary spring mounting seat;
and

a secondary spring, wherein one end of the secondary
spring is connected to the secondary spring mounting
seat, the other end of the secondary spring is configured
to connect a car body, and the secondary spring is an air
spring.

[0010] According to a third aspect of the embodiment
of the present disclosure, a railway vehicle is provided,
including: a car body and the bogie frame as described
above, and the car body is disposed on the bogie frame.
[0011] With the frame, the bogie frame and the railway
vehicle according to the embodiment of the present dis-
closure, the frame includes two corresponding side
beams and a cross beam connected to the two side
beams, the cross beam includes a main body portion for
connecting the traction device and a connecting portion
for hinging with the side beam, the connecting portion is
provided at two ends of the main body portion, the width
of the connecting portion is gradually reduced along a
direction away from the main body portion, and one end
of the connecting portion away from the main body por-
tion is movably connected with the side beam. The
present disclosure provides two ends of the cross beam
movably connected to two side beams, so that a certain
displacement can be generated between the cross beam
and the side beam, the frame has flexibility, and the frame
can absorb a part of distortion energy, which improves
the anti-twisting ability of the bogie frame, is beneficial
for the railway vehicle to pass through the uneven rail
surface or curved rail surface safely and flexibly, and im-
proves the safety of the railway vehicle.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The drawings illustrated herein serve to provide
a further understanding of and constitute a part of this
present disclosure, and the illustrative embodiments of
this present disclosure and the description thereof are
used to explain this present disclosure and are not unduly
limiting. In the drawings:

FIG. 1 is a structural diagram of the frame provided
by the embodiment of the present disclosure.

FIG. 2 is a structural diagram of the side beam pro-
vided by the embodiment of the present disclosure.
FIG. 3 is a structural diagram of the cross beam pro-
vided by the embodiment of the present disclosure.
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FIG. 4 is a schematic diagram of the connecting
structure of the side beam and the cross beam pro-
vided by the embodiment of the present disclosure.
FIG. 5 is a structural diagram of the bogie frame pro-
vided by the embodiment of the present disclosure.
FIG. 6 is a side view of FIG. 5.

FIG. 7 is a bottom view of FIG. 5.

FIG. 8 is a schematic diagram of the connecting
structure of the wheelset and the driving device pro-
vided by the embodiment of the present disclosure.
FIG. 9 is a schematic diagram of the connecting
structure of the motor shaft box and the end cover
provided by the embodiment of the present disclo-
sure.

FIG. 10 is a structural diagram of the end cover pro-
vided by the embodiment of the present disclosure.
FIG. 11 is a front view of the end cover provided by
the embodiment of the present disclosure.

FIG. 12 is a partial cross-sectional view taken along
line A-A of FIG. 11.

FIG. 13 is a structural diagram of the motor shaft box
provided by the embodiment of the present disclo-
sure from a first viewing angle.

FIG. 14 is a structural diagram of the motor shaft box
provided by the embodiment of the present disclo-
sure from a second viewing angle.

FIG. 15 is a top view of a motor shaft box provided
by the embodiment of the present disclosure.

FIG. 16 is a cross-sectional view taken along line B-
B of FIG. 15.

FIG. 17 is a structural diagram of the wheelset shaft
box provided by the embodiment of the present dis-
closure.

REFERENCES IN THE DRAWINGS:
[0013]

10-wheelset; 11-shaft; 12-wheel; 13-wheelset shaft
box; 131-primary spring supporting seat;

20-frame; 21-side beam; 211-first hinge portion;
2111-hinge pin seat; 2112-pressing sleeve; 2113-
positioning ring; 2114-hinge end cover; 212-primary
spring mounting seat; 213-brake caliper hanging
seat; 214-transverse damper seat; 215-anti-roll tor-
sion bar mounting seat; 216-secondary spring
mounting seat; 22-cross beam; 221-sub-cross
beam; 2211-traction rod mounting seat; 22111-trac-
tion rod joint mounting seat; 22112-triangle plate rub-
ber joint mounting seat; 222-supporting beam; 2221-
transverse buffer mounting seat; 223-connecting
beam; 2231-connecting beam main body; 2232-first
connecting portion; 2233-second connecting por-
tion; 2234-second hinge portion; 22341-hinge pin;
22342-center bolt;

31-directdrive motor; 311-housing; 3111 -stator;
3112-end cover; 31121-end cover body; 31122-first
projection; 31123-second projection; 31124-first
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connecting plate; 32-motor shaft box; 321-motor
shaft box body; 322-second connecting plate; 323-
positioning platform; 324-base; 325-positioning an-
nulus platform; 326-second stiffener; 327-first stiff-
ener;

40-primary spring;

50-secondary spring;

60-traction device.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0014] In order to clarify the technical solutions and
advantages of the embodiments of the present disclo-
sure, the following further detailed description of the ex-
emplary embodiments of the present disclosure is given
in conjunction with the accompanying drawings, and it is
apparent that the described embodiments are only a part
of the embodiments of the present disclosure, and are
not exhaustive of all embodiments. It should be noted
that the embodiments in the present disclosure and the
features in the embodiments can be combined with each
other without conflict.

[0015] FIG. 1 is a structural diagram of the frame pro-
vided by the embodiment of the present disclosure. FIG.
2 is a structural diagram of the side beam provided by
the embodiment of the present disclosure. FIG. 3 is a
structural diagram of the cross beam provided by the
embodiment of the present disclosure. Please refer to
FIGs. 1 to 3.

[0016] The present embodiment provides a frame 20
including two corresponding side beams 21 and a cross
beam 22 connected to the two side beams 21, two ends
of the cross beam 22 being movably connected to the
two side beams 21 respectively.

[0017] Specifically, the cross beam 22 includes a main
body portion for connecting the traction device and a con-
necting portion for hinging with the side beam 21, the
connecting portion is provided at two ends of the main
body portion, and the width of the connecting portion is
gradually reduced along a direction away from the main
body portion, and one end of the connecting portion away
from the main body is movably connected to the side
beam 21.

[0018] With the above arrangement, the side beam 21
is articulated with the cross beam 22, and the rotational
freedom is completely released, so that the side beam
21 has agood follow-up to the wheelset. The embodiment
realizes the flexibility of the frame 20, and the frame 20
can bear a part of the rail distortion, thus reducing the
deflection change caused by the rail distortion, so that
the bogie frame has good adaptability on both straight
rail and curved rail, and is conducive to improving the
comfort of passengers. The width of the connecting por-
tion is gradually reduced so that a gap can be formed
between the connecting portion and the side beam 21,
which can ensure that the cross beam 22 can have a
greater amount of rotation relative to the side beam 21
and avoid collision between the cross beam 22 and the
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side beam 21. In addition, the space in the partial gap
can be fully utilized to arrange other components on the
bogie frame (such as brake caliper hanging seat, etc.).
[0019] Specifically, inthe embodiment, two ends of the
cross beam 22 are movably connected with the two side
beams 21 respectively, that is, certain displacement can
be generated between the cross beam 22 and the side
beams 21 in any direction, so that the frame 20 becomes
a flexible frame, and the frame 20 also bears a part of
the distortion, thus reducing the variation of the deflection
of the primary spring 40 caused by the rail distortion. That
is to say the present embodiment can make the vehicle
body more adaptable to the curved rail by changing the
angle of the cross beam 22 and the side beam 21 in the
horizontal direction. Through the change of the cross
beam 22 and the side beam 21 in the vertical direction,
the car body is more adaptable for the uneven rail sur-
face, to ensure the flexibility of the bogie frame, ease the
influence of rail distortion, which is conducive to main-
taining the stability of the car body and improving the
safety of railway vehicles. The embodiment improves the
ability of the bogie frame to adapt to the rail distortion,
improves the safety of the vehicle passing curved rail,
and solves the contradiction between the anti-rolling stiff-
ness and the anti-torsion stiffness of the frame connected
by welding in the related technology, as well as the anti-
bending stiffness and the anti-twisting stiffness.

[0020] Alternatively, in the present embodiment, a first
hinge portion 211 is provided at the middle of the side
beam 21, a second hinge portion 2234 is provided at two
ends of the cross beam 22, and the side beam 21 and
the cross beam 22 are hinged and connected through
the first hinge portion 211 and the second hinge portion
2234.

[0021] Specifically, FIG. 4 is a schematic diagram of
the connecting structure of the side beam and the cross
beam provided by the embodiment of the present disclo-
sure. Please refer to FIG. 4. In the embodiment, the first
hinge portion 211 includes a hinge pin seat 2111 dis-
posed in the side beam 21, a cavity is formed in the hinge
pin seat 2111, and a pressing sleeve 2112, a positioning
ring 2113 and a hinge end cover 2114 are disposed in
the cavity. The positioning ring 2113 is located at one
side away from the cross beam 22, and one end of the
pressing sleeve 2112 close to the cross beam 22 is abut-
ted against the inner wall of the cavity. The positioning
ring 2113 is pressed on one end of the pressing sleeve
2112 away from the cross beam 22 through a fastener,
and the positioning ring 2113 is sleeved outside the hinge
end cover 2114. The pressing sleeve 2112 can be se-
lected from a rubber sleeve for better adapt to deforma-
tion.

[0022] Thesecond hinge portion 2234 includes a hinge
pin 22341 penetrated into the pressing sleeve 2112 and
abutted against the hinge end cover 2114, and a center
bolt 22342 penetrated through the hinge end cover 2114
and fixed in the hinge pin 22341, so that the first hinge
portion 211 and the second hinge portion 2234 are
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hinged.

[0023] With the above arrangement, the side beam 21
is articulated with the cross beam 22, and the rotational
freedom is completely released, so that the side beam
21 has agood follow-up to the wheelset. The embodiment
realizes the flexibility of the frame 20, and the frame 20
can bear a part of the rail distortion, thus reducing the
deflection change caused by the rail distortion, so that
the bogie frame has good adaptability on both straight
rail and curved rail, and is conducive to improving the
comfort of passengers.

[0024] In the present embodiment the main body por-
tion includes two sub-cross beams 221 provided corre-
sponding to each other and two supporting beams 222
provided between the two sub-cross beams 221 and the
connecting portion includes two connecting beams 223
connected to two ends of the two sub-cross beams 221
respectively.

[0025] The connecting beam 223 includes a connect-
ing beam body 2231, and one end of the connecting
beam body 2231 facing the sub-cross beam is provided
with a first connecting portion 2232 and a second con-
necting portion 2233 for connecting the two sub-cross
beams. The first connecting portion 2232 and the second
connecting portion 2233 are intersected each other, and
gaps are formed between the first connecting portion
2232 and the side beam 21, and between the second
connecting portion 2233 and the side beam 21. The end
of the connecting beam body 2231 away from the sub-
cross beam is provided with a second hinge portion 2234.
In the embodiment, the connecting beam main body
2231, the first connecting portion 2232, and the second
connecting portion 2233 form a substantially isosceles
triangular structure, and the gaps between the first con-
necting portion 2232 and the side beam 21, and between
the second connecting portion 2233 and the side beam
21 can ensure that the cross beam 22 can have a larger
rotation amount relative to the side beam 21 and avoid
collision between the cross beam 22 and the side beam
21. In addition, the space in the partial gap can be fully
utilized to dispose other components on the bogie frame
(such as brake caliper hanging seat, etc.).

[0026] Inthe embodiment, two ends of the cross beam
22 are hinged with the side beam 21, so that the cross
beam 22 can have a larger displacement relative to the
side beam 21 to improve the flexibility of the frame 20.
The cross beam frame formed by two sub-cross beams
221 and two supporting beams 222 ensures the strength
of the beam 22.

[0027] Further, two supporting beams 222 are provid-
ed with transverse buffer mounting seats 2221, the trans-
verse buffer mounting seat 2221 is provided on a side of
the supporting beam 222 facing the other supporting
beam 222, two transverse buffer mounting seats 2221
are arranged corresponding to each other, and two ends
of the transverse buffer are respectively connected to the
two transverse buffer mounting seats 2221. By arranging
the transverse buffer on the transverse buffer mounting
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seat 2221, the cross movement limitation of the bogie
frame can be realized, and the buffering and vibration
damping effects on the cross swing of rubber can be re-
alized to ensure installation and operation of the vehicle.
[0028] Alternatively, two sub-cross beams 221 are pro-
vided with traction rod mounting seats 2211. The traction
rod mounting seat 2211 includes a traction rod joint
mounting seat 22111 and a triangle plate rubber joint
mounting seat 22112 for connecting a direct drive motor.
The traction rod joint mounting seat 22111 and the trian-
gle plate rubber joint mounting seat 22112 are integrally
formed, which not only realizes the connection between
the direct drive motor and the frame 20, but also realizes
the connection between the traction rod and the frame
20, ensuring the transmission of traction and driving
force, and realizing the provision and transmission of ve-
hicle running power. One end of the traction rod is con-
nected to the traction rod joint mounting seat 22111, and
the other end of the traction rod is connected to the trac-
tion device on the frame 20. One end of the connecting
rod is connected to the triangle plate rubber joint mount-
ing seat 22112, and the other end of the connecting rod
is connected to the housing of the direct drive motor.
[0029] The side beam 21 also includes two brake cal-
iper hangers 213 positioned on two sides of the first hinge
portion 211, and the brake caliper hangers 213 are pro-
vided on the side of the side beam 21 facing the cross
beam 22. The brake caliper hanging seat 213 is config-
ured to mount the brake caliper of the tread brake, and
the brake caliper hanging seat 213 is provided on the
inner side between the two wheelsets, so that the space
is fully utilized for mounting, and the utilization of the
mounting space of the frame 20 is improved.

[0030] The side beam 21 also includes a transverse
damper seat 214 disposed below the first hinge portion
211, and the transverse damper seat 214 is located on
the same side of the side beam 21 as the primary spring
mounting seat 212. The transverse damper seat 214 is
configured to mount the transverse damper on the trac-
tion device. One end of the transverse damper is con-
nected with the transverse damper seat 214, and the
other end of the transverse damper is connected with the
traction device on the frame 20 to alleviate the transverse
vibration caused by uneven rail or curved motion during
the operation of the vehicle.

[0031] The side beam 21 also includes an anti-roll tor-
sion bar mounting seat 215 that is located on the same
side of the side beam 21 as the primary spring mounting
seat 212 and is disposed close to the transverse damper
seat 214. The anti-roll torsion bar mounting seat 215 is
configured to mount the anti-roll torsion bar, and two ends
of the anti-roll torsion bar are respectively connected to
the anti-roll torsion bar mounting seats 215 on the two
side beams 21, so as to prevent head shaking between
the vehicle and the bogie frame and ensure the safety of
the operation of the vehicle.

[0032] The side beam 21 also includes a secondary
spring mounting seat 216 disposed above the first hinge
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portion 211, and the secondary spring mounting seat216
is disposed on the other side of the side beam 21 corre-
sponding to the primary spring mounting seat 212. The
secondary spring is mounted on the secondary spring
mounting seat 216 and is connected to the car body. The
secondary spring can further relieve the vibration of the
wheelset 10, and the vibration of the car body is reduced
by two-stage alleviation, thus ensuring the comfort of
passengers. The secondary spring can be an air spring.

Embodiment 2

[0033] FIG.5isa structural diagram of the bogie frame
provided by the embodiment of the present disclosure.
FIG. 6 is a side view of FIG. 5. FIG. 7 is a bottom view
of FIG. 5. Refer to FIGs. 5to 7.

[0034] The embodiment provides abogie frame includ-
ing atleasttwo wheelsets 10, aframe 20, a primary spring
40, a secondary spring 50 and a traction device 60.
[0035] The wheelset 10 is disposed below the frame
20 for contacting the rail. The number of wheelsets 10
may be decided as required for example two, three or
the like. Each wheelset 10 includes a shaft 11 and two
wheels 12 fixed to the outer circumferential surface of
the shaft 11. The wheels 12 are the direct components
of the bogie frame in contact with the rail. The shaft 11
is configured to transmit the power of the driving device
to the wheels 12 to drive the wheels 12 to move along
the rail. The shaft 11 is projected beyond the two wheels
12, and a wheelset shaft box 13 is connected to two ends
of the shaft 11. The wheelset shaft box 13 includes a
wheelset shaft box bearing and a wheelset shaft box
body, the inner ring of the wheelset shaft box bearing is
fixed to the outer peripheral surface of the shaft, and the
outer ring of the wheelset shaft box bearing is fixed to
the wheelset shaft box body. In the embodiment, the shaft
11 is selected from a hollow shaft to reduce the weight
of the bogie frame on the premise of satisfying the
strength.

[0036] The frame 20 is the main load-bearing structure
of the bogie frame for mounting other components on the
bogie frame. The frame 20 includes two corresponding
side beams 21 perpendicular to the shaft 11 and con-
nected to the wheelset shaft box 13 located at the same
end of the shaft 11, and a cross beam 22 connected to
the two side beams 21.

[0037] Thedrivingdevice is configured to provide pow-
er for the bogie frame. In the embodiment, the driving
device can be selected as a direct drive motor 31, which
is disposed on the shaft 11 and between the two wheels
12. The direct drive motor 31 is configured to directly
drive the shaft 11 to rotate, thereby eliminating the inter-
mediate transmission structure.

[0038] The driving device also includes motor shaft
boxes 32 disposed on two sides of the direct drive motor
31, the motor shaft boxes 32 being located between the
direct drive motor 31 and the corresponding wheels 12,
and the motor shaft boxes 32 is configured to provide
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support for the direct drive motor so that the direct drive
motor 31 can be fixed to the shaft 11. The motor shaft
box 32 includes a motor bearing and a motor shaft box
body 321. An inner ring of the motor bearing is fixed to
the outer circumferential surface of the shaft 11 and an
outer ring of the motor bearing is fixed to the motor shaft
box body 321. The rotor of the direct drive motor 31 is
fixedly connected to the inner ring of the motor bearing
to drive the shaft 11, and the stator of the direct drive
motor 31 is fixedly connected to the outer ring of the motor
bearing.

[0039] The primary spring 40 is mounted between the
wheelset shaft box 13 and the side beam 21 of the frame
20. The secondary spring 50 is mounted between the
side beam 21 of the frame 20 and the car body. The
traction device 60 is mounted on the cross beam 22 for
connecting the car body to transmit load.

[0040] FIG. 17 is a structural diagram of the wheelset
shaft box provided by the embodiment of the present
disclosure. Refer to FIGs. 5 and 17. Further, two primary
spring mounting seats 212 are provided at two ends of
the side beam 21 of the present embodiment, and the
two primary spring mounting seats 212 are disposed at
intervals. Two ends of the wheelset shaft box 13 are con-
nected to the primary spring mounting seats 212 through
the primary spring 40. Two primary spring supporting
seats 131 are respectively disposed on two sides of the
wheelset shaft box 13. A lower end of the primary spring
40 is mounted on the primary spring supporting seat 131,
and an upper end of the primary spring 40 is connected
to the primary spring mounting seat 212. The primary
spring 40 realizes connection and positioning between
the frame 20 and the wheelset 10, allowing the frame 20
to mitigate vertical vibration caused by uneven rails. In
the embodiment, the primary spring 40 may be primary
rigid spring, rubber stack spring or a combination of a
steel spring and a rubber spring.

[0041] As the frame 20 described in the first embodi-
ment is adopted in the embodiment, the architecture
bears a part of the distortion, The deflection change of
the primary spring 40 caused by rail distortion is reduced,
the ability of the bogie frame to adapt to the rail distortion
is improved, the safety of the vehicle passing curved rail
is improved, and the contradiction between the anti-roll-
ing stiffness and the anti-twisting stiffness, as well as the
anti-bending stiffness and the anti-twisting stiffness of
the frame connected by welding in related technologies
is solved. With the frame 20 including the flexible frame,
it is also beneficial to change the driving structure of the
bogie frame into a direct drive motor drive, and the direct
drive motor 31 disposed on the shaft 11 is adapted to
directly drive the shaft 11 to rotate, thus omitting the gear
transmission mechanism between the motor and the
shaft in the related technology, reducing the noise when
the bogie frame is used, and being beneficial toimproving
the experience of passengers. Since intermediate trans-
mission alleviation is omitted by using the direct drive
motor 31 for driving, the loss of motor power can be re-
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duced and the transmission efficiency can be improved.
Compared with the gear transmission structure, using
the direct drive motor 31 can also reduce the mainte-
nance frequency and reduce maintenance cost. In addi-
tion, providing the wheelset shaft box 13 on the outside
of the wheel 12 facilitates saving space on the inside of
the frame 20 so as to facilitate the mounting of other
components.

[0042] FIG.8is aschematicdiagram of the connecting
structure of the wheelset and the driving device provided
by the embodimentof the presentdisclosure. Please con-
tinue to refer to FIG. 8. In the embodiment, the outer
shape of the housing 311 may be designed as required,
for example may be cylindrical or prismatic. The housing
311 is sleeved on the shaft 11, and a rotor (not shown in
the drawings) and the stator 3111 disposed correspond-
ing to each other are provided in the housing 311. The
stator 3111 is provided on the housing 311, and the rotor
is provided on the shaft 11. As the direct drive motor 31
is powered, a magnetic force action is generated be-
tween the stator 3111 and the rotor to drive the rotor to
rotate, so that the shaft 11 rotates together with the rotor,
thereby driving the wheel 12.

[0043] FIG.9is aschematicdiagram of the connecting
structure of the motor shaft box and the end cover pro-
vided by the embodiment of the present disclosure.
Please continue to refer to FIG. 9. In the embodiment,
two ends of the housing 311 are provided with end covers
3112, and the end covers 3112 are provided with end
cover shaft holes through the end covers for the shaft 11
to pass through. Two end covers 3112 are fixed at two
ends of the housing 311, the shaft 11 passes through the
two end cover shaft holes and the hollow portion of the
housing 311, and the end of the end cover 3112 away
from the housing 311 is fixed to the motor shaft box body,
so thatthe stator 3111 is fixedly connected with the outer
ring of the motor bearing. That is, the motor shaft box 32
is provided on the shaft 11 by a motor bearing, and one
end of the motor shaft box 32 is also connected with an
end cover 3112 on the housing 311, and the housing 311
is supported by the motor shaft boxes 32 provided on
two sides of the housing 311, so that the stator 3111 and
the rotor in the housing 311 can be separated from each
other by a certain gap, and the shaft 11 can rotate within
the gap to transmit power.

[0044] FIG. 10 is a structural diagram of the end cover
provided by the embodiment of the present disclosure.
FIG. 11 is a front view of the end cover provided by the
embodiment of the presentdisclosure. FIG. 12 is a partial
cross-sectional view taken along line A-A of FIG. 11. FIG.
13 is a structural diagram of the motor shaft box provided
by the embodiment of the present disclosure from a first
viewingangle. FIG. 14 is a structural diagram of the motor
shaft box provided by the embodiment of the present
disclosure from a second viewing angle. FIG. 15 is a top
view of a motor shaft box provided by the embodiment
of the present disclosure. FIG. 16 is a partial cross-sec-
tional view taken along line B-B of FIG. 15. Please con-
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tinue to refer to FIGs. 10 to16.

[0045] Alternatively, the end cover 3112 of the embod-
iment includes an end cover body 31121, one end of the
end cover body 31121 facing the housing 311 is provided
with a first projection 31122 for connecting the housing
311, two end surfaces of the housing 311 are respectively
provided with grooves, and two end covers 3112 and the
housing 311 are engaged and fitted through the first pro-
jection 31122 and the grooves.

[0046] The end cover body 31121 has an end cover
body threaded hole, the housing 311 has a housing
threaded hole matched with the end cover body threaded
hole, and bolts pass through the end cover body threaded
hole and the housing threaded hole in turn to realize the
fixed connection between the end cover 3112 and the
housing 311.

[0047] Theend ofthe endcoverbody 31121 away from
the housing 311 is provided with a second projection
31123, and a first connecting plate 31124 for connecting
the motor shaft box 32 is provided on the outer peripheral
side of the second projection 31123.

[0048] The motor shaft box 32 includes a motor shaft
box body 321, a second connecting plate 322 for con-
necting the end cover 3112 is provided at one end of the
motor shaft box body 321 facing the end cover 3112, and
the motor shaft box 32 and the end cover 3112 are fixed
by connecting the first connecting plate 31124 with the
second connecting plate 322.

[0049] In an alternative embodiment, the first connect-
ing plate 31124 is provided with a plurality of first fixing
holes, the second connecting plate 322 is provided with
a plurality of second fixing holes, the plurality of first fixing
holes corresponds to the plurality of second fixing holes
one by one, and fasteners pass through the first fixing
holes and the second fixing holes in turn to fixedly con-
nect the first connecting plate 31124 and the second con-
necting plate 322.

[0050] The side of the motor shaft box body 321 facing
the direct drive motor 31 is provided with an annular
groove and a portion of the second projection 31123 pro-
truded from the first connecting plate 31124 is a protru-
sion. The protrusion and the groove are butted to achieve
alignment of the end cover 3112 and the motor shaft box
body 321.

[0051] Referring to FIGs. 10 to16, further, the motor
shaft box 32 of the present embodiment further includes
a positioning platform 323 and a base 324 both provided
on the outer circumferential side of the motor shaft box
body 321. The positioning platform 323 and the base 324
are corresponding to each other. The positioning platform
323 is configured to mount and position the motor shaft
box 32, and the base 324 is for providing support when
the motor shaft box 32 is placed.

[0052] The base 324 includes an annular protrusion
provided on the outer circumferential side of the motor
shaft box body 321, which can play a good supporting
role and can reduce the weight of the motor shaft box
body 321 due to the hollow inside.
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[0053] The motor shaft box 32 also includes stiffeners
disposed on the outer circumferential side of the motor
shaft box body 321 and between the positioning platform
323 and the base 324, and the stiffeners can make the
motor shaft box body 321 have a thinner wall thickness,
thereby reducing the weight of the motor shaft box body
321. By providing the stiffeners, the motor shaft box body
321 can be ensured to have good strength, which is ben-
eficial to the lightweight of the motor shaft box 32.
[0054] The stiffenersinclude a plurality offirst stiffeners
327 located in the middle of the motor shaft box body
321, and the plurality of first stiffeners 327 are spaced
from each other. The first stiffener 327 may be distributed
on the motor shaft box body 321 in a convex shape.
[0055] The stiffeners also include a second stiffener
326 located on the side of the motor shaft box body 321
away from the direct drive motor 31, and the length of
the second stiffener 326 in the direction of the shaft 11
is smaller than the length of the first stiffener 327 in the
direction of the shaft 11. The second stiffener 326 mainly
serves to reinforce the end strength to avoid the local
strength being too low.

[0056] The motor shaft box body 321 is provided with
a positioning annulus platform 325 for fixing motor bear-
ings. The positioning annulus platform 325 has an inner
diameter smaller than the outer diameter of the motor
bearing, the end of the motor bearing away from the direct
drive motor 31 is abutted against the positioning annulus
platform 325, and the side of the motor bearing facing
the direct drive motor 31 is abutted against the end cover
3112, and the positioning annulus platform 325 can limit
the displacement of the motor bearing so as to keep sta-
ble.

[0057] The outer ring of the motor bearing is threaded
with the motor shaft box body 321, and the inner ring of
the motor bearingis interference connected with the shaft
11. The shaft 11 can drive the inner ring of the motor
bearing to rotate relative to the outer ring of the motor
bearing through balls disposed between the outer ring
and the inner ring of the motor bearing.

Embodiment 3

[0058] According to a third aspect of the embodiment
of the present disclosure, a railway vehicle is provided,
including: a car body and the bogie frame as described
above, and the car body is disposed on the bogie frame.
[0059] The railway vehicle of the embodimentincludes
the bogie frame described in the second embodiment,
so that the railway vehicle has a strong ability to pass
through the uneven rail surface or curved rail surface,
good safety, and low noise of the vehicle, which is ben-
eficial to improving the experience of passengers.

[0060] In the description of the present disclosure, It
should be understood that the terms "front", "rear",
"head", "tail" and the like denote an orientation or posi-
tional relationship based on those shown in the drawings
and are intended for ease of description and simplifica-
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tion of the description only, and are not intended to indi-
cate or imply that the device or element in question must
have a particular orientation, be constructed and operate
in a particular orientation and therefore cannot be con-
strued as limiting to the present disclosure.

[0061] Furthermore, the terms "first" and "second" are
used for descriptive purposes only and cannot be under-
stood as indicating or implying relative importance or im-
plying the number of technical features indicated. Thus,
an element defined as "first", or "second" may explicitly
or implicitly include one or more of such elements. In the
description of this application, "a plurality of" means at
least two, e.g. two, three, etc. unless expressly specified
otherwise.

[0062] Inthe presentdisclosure, the terms "arranged"”,
"connected", etc. are to be understood in a broad sense.
For example, the connection can be directly connected
orindirectly connected by intermediate media, and it can
be the internal communication of two elements or the
interaction between two elements. The specific mean-
ings of the above terms in the present disclosure may be
understood on a case-by-case basis to those of ordinary
skill in the art.

[0063] Although some alternative embodiments of the
present disclosure have been described additional
changes and modifications may be made to these em-
bodiments once the basic inventive concepts are known
to those skilled in the art. Accordingly, the appended
claims are intended to be interpreted to encompass some
alternative embodiments as well as all changes and mod-
ifications falling within the scope of the present disclo-
sure.

[0064] Apparently those skilled in the art may make
various changes and modifications to the present disclo-
sure without departing from the spirit and scope of the
presentdisclosure. Thus the present disclosure is intend-
ed to include such modifications and variations provided
thatthey fall within the scope of the claims and theirequiv-
alents.

Claims

1. Aframe comprising: two corresponding side beams
and a cross beam connected to the two side beams;

wherein the cross beam includes a main body
portion for connecting a traction device and a
connecting portion for hinging with the side
beam, the connecting portion being provided at
two ends of the main body portion, the width of
the connecting portion being gradually reduced
along a direction away from the main body por-
tion;

one end of the connecting portion away from the
main body portion is movably connected with
the side beam.
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2.

The frame according to claim 1, wherein afirst hinge
portion is provided on a middle of the side beam, a
second hinge portion is provided on two ends of the
cross beam, and the side beam and the cross beam
are hinged and connected through the first hinge por-
tion and the second hinge portion.

The frame according to claim 2, wherein the first
hinge portion includes a hinge pin seat arranged in
the side beam, a cavity is formed in the hinge pin
seat, the cavity is provided with a pressure sleeve,
a positioning ring and a hinge end cover, the posi-
tioning ring is located at one side away from the cross
beam, one end of the pressure sleeve close to the
cross beam is abutted on an inner wall of the cavity,
the positioning ring is pressed on one end of the pres-
sure sleeve away from the cross beam through a
fastener, and the positioning ring is sleeved at an
outer side of the hinge end cover;

wherein the second hinge portion includes a hinge
pin and a central bolt, the hinge pin is arranged in
the pressure sleeve and is in contact with the hinge
end cover, and the central bolt is fixed in the hinge
pin after passing through the hinge end cover.

The frame according to claim 2, wherein the main
body portion includes two corresponding sub-cross
beams and two supporting beams disposed between
the two sub-cross beams, and the connecting portion
includes two connecting beams connecting two ends
of the two sub-cross beams;

the connecting beam includes a connecting beam
body, and one end of the connecting beam body fac-
ing the sub-cross beam is provided with a first con-
necting portion and a second connecting portion for
connecting the two sub-cross beams, the first con-
necting portion and the second connecting portion
are intersected each other, and gaps are formed be-
tween the first connecting portion and the side beam,
and between the second connecting portion and the
side beam, one end of the connecting beam body
away from the sub-cross beam is provided with a
second hinge portion.

The frame according to claim 4, wherein the two sup-
porting beams are provided with transverse buffer
mounting seats, the transverse buffer mounting
seats are arranged on side of the supporting beam
facing other supporting beam, and the two trans-
verse buffer mounting seats are arranged corre-
sponded to each other.

The frame according to claim 5, wherein the two sub-
cross beams are provided with traction rod mounting
seats, the traction rod mounting seats includes trac-
tion rod joint mounting seats and triangular rubber
jointmounting seats, and the traction rod joint mount-
ing seats and the triangular rubber joint mounting
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seats are integrally formed.

The frame according to claim 2, wherein two primary
spring mounting seats are disposed at two ends of
the side beam, and the two primary spring mounting
seats are disposed at intervals.

The frame according to claim 7, wherein the side
beam further includes two brake caliper hangers on
two sides of the first hinge portion, and the brake
caliper hangers are disposed on side of the side
beam facing the cross beam.

The frame according to claim 8, wherein the side
beam further includes a transverse damper seat dis-
posed below the first hinge portion, the transverse
damper seat and the primary spring mounting seat
being located on same side of the side beam.

The frame according to claim 9, wherein the side
beam further includes an anti-roll torsion bar mount-
ing seat, the anti-roll torsion bar mounting seat and
the primary spring mounting seat being located on
same side of the side beam and adjacentto the cross
damper mounting seat.

The frame according to claim 10, wherein the side
beam further includes a secondary spring mounting
seat disposed above the first hinge portion, the sec-
ondary spring mounting seat disposed on other side
of the side beam corresponded to the primary spring
mounting seat.

A bogie frame comprising: a frame as claimed in any
one of claims 1-11, the side beams being provided
with secondary spring mounting seats;

a secondary spring, wherein one end of the second-
ary spring is connected to the secondary spring
mounting seat, other end of the secondary spring is
configured to connect a car body, and the secondary
spring is an air spring.

The bogie frame according to claim 12, further in-
cluding:

a wheelset, including a shaft and two wheels
fixed on the outer peripheral surface of the shaft;
a wheelset shaft box, arranged at two ends of
the shaft, wherein the side beam is connected
with the wheelset shaft box;

the direct drive motor located between the two
wheels;

the motor shaft box located between the direct
drive motor and the wheel, wherein the motor
shaft box includes a motor bearing and a motor
shaft box body, the inner ring of the motor bear-
ing is fixed on the outer peripheral surface of the
shaft, and the outer ring of the motor bearing is
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fixed with the motor shaft box body;
wherein a rotor of the direct drive motor and an
inner ring of the motor bearing are fixed by a
connector to drive the shaft, and a stator of the
direct drive motor and an outer ring of the motor
bearing are fixed by the connector.

The bogie frame according to claim 13, wherein the
direct drive motor further includes:

a housing, wherein the rotor and the stator are
arranged in the housing, and the housing is fixed
with the stator;

two end covers, wherein the end cover is pro-
vided with penetrating end cover shaftholes, two
end covers are fixed at two ends of the housing,
the shaft passes through the two end cover shaft
holes and a hollow portion of the housing, and
one end of the end cover deviating from the
housing is fixed with the motor shaft box body
to realize fixed connection between the stator
and the outer ring of the motor bearing.

The bogie frame according to claim 14, wherein the
end cover includes:

an end cover body facing one end of the housing
is provided with a first projection for connecting
the housing;

wherein the two end surfaces of the housing are
respectively provided with clamping grooves,
and the two end covers and the housing are
clamped and fitted with the clamping grooves
through the first projection and the clamping
grooves;

wherein the end cover body has an end cover
body threaded hole, the housing has a housing
threaded hole matched with the end cover body
threaded hole, and bolts pass through the end
cover body threaded hole and the housing
threaded hole in turn to realize the fixed connec-
tion between the end cover and the housing.

The bogie frame according to claim 15, wherein one
end of the end cover body away from the housing is
provided with a second projection, and the outer pe-
ripheral side of the second projection is provided with
afirst connecting plate for connecting the motor shaft
box;

one end of the motor shaft box body facing the end
cover is provided with a second connecting plate for
connecting the end cover, and the motor shaft box
and the end cover are fixed by connecting the first
connecting plate with the second connecting plate.

The bogie frame according to claim 16, wherein the
first connecting plate is provided with a plurality of
first fixing holes, the second connecting plate is pro-
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vided with a plurality of second fixing holes, the first
fixing holes are one-to-one corresponding to the sec-
ond fixing holes, and fasteners is passed through
the first fixing holes and the second fixing holes in
turn to make the first connecting plate and the second
connecting plate fixedly connected.

The bogie frame according to claim 17, wherein the
side of the motor shaft box body facing the direct
drive motor is provided with an annular groove;

the part of the first connecting plate is protruded
from the second projection is defined as an pro-
trusion;

the protrusion and the groove are butted to re-
alize the alignment between the end cover and
the motor shaft box body.

The bogie frame according to claim 12, wherein the
outer peripheral side of the motor shaft box is pro-
vided with a positioning platform and a base, and the
positioning platform and the base are corresponded,
the positioning platform is configured to mount other
components, and the base is configured to provide
support when the motor shaft box is placed.

The bogie frame according to claim 19, wherein the
base includes an annular protrusion disposed on the
outer peripheral side of the motor shaft box.

The bogie frame according to claim 19, wherein the
outer peripheral side of the motor shaft box is further
provided with stiffeners, and the stiffeners are locat-
ed between the positioning platform and the base.

The bogie frame according to claim 21, wherein the
stiffeners include a plurality of first stiffeners located
in the middle of the motor shaft box body, and the
plurality of first stiffeners are spaced apart from each
other.

The bogie frame according to claim 22, wherein the
stiffeners further includes a second stiffener located
on the side of the motor shaft box body away from
the direct drive motor, the length of the second stiff-
ener in the shaft direction being less than the length
of the first stiffener in the shaft direction.

The bogie frame according to claim 17, wherein the
motor shaft box body is provided with a positioning
annulus platform for fixing the motor bearing, the in-
ner diameter of the positioning annulus platform is
smaller than the outer diameter of the motor bearing,
and an end of the motor bearing away from the direct
drive motor is abutted against the positioning annu-
lus platform.

The bogie frame according to claim 24, wherein the
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outer ring of the motor bearing is threaded to the
motor shaft box body, and the inner ring of the motor
bearing is interference connected to the shaft.

A railway vehicle comprising: a car body and a bogie
frame according to any one of claims 12 to 25, the
car body being disposed on the bogie frame.
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