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located between the side beams, and upper parts of the
spring sets are connected with a carbody. In the bogie
for high-speed railway vehicles of the present invention,
the spring sets of the secondary suspension system can
provide a proper moment of rotational resistance be-
tween the frame and carbody, thus increasing the linear
running stability, curve negotiation performance and crit-

ical speed of the railway vehicles.
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Description
FIELD OF THE TECHNOLOGY

[0001] The presentinvention relates to bogie technol-
ogy, and more particularly to a bogie for high-speed rail-
way vehicles.

BACKGROUND

[0002] The bogie for railway vehicles is generally clas-
sified into three-piece type bogie and frame type bogie.
The three-piece type bogie has shortcomings such as
smaller diamond resistant rigidity, bigger unsprung mass
and inability of installing disc brakes as well as the oper-
ating speed not exceeding 120km/h; while, the frame
type bogie has advantages such as higher diamond re-
sistant rigidity and smaller unsprung mass, so the dy-
namic performance of the frame type bogie is obviously
superior to the three-piece type bogie.

[0003] The existing frame type bogie includes wheel-
set, frame, bolster and suspension device, wherein the
frame consists of two side beams and two cross beams;
the bolster is settransversely on the side beams; a center
plate is set on an upper middle part of the bolster, and
constant contact elastic side bearings which can carry
vertical load of carbody and transfer the longitudinal
force, are seton both sides ofthe upper part of the bolster.
The suspension device which is metal liquid rubber com-
posite spring is mounted between the frame and wheel-
set, and it is located by axle box.

[0004] As the center plate and the constant contact
elastic side bearings are set on the bolster in the existing
frame type bogie, the moment of rotational resistance
between the bogie and the carbody is provided by the
constant contact elastic side bearings when the car is
empty, and provided by the center plate and constant
contact elastic side bearings when the car is loaded. Yet,
according to the loading mode of the existing center plate
and constant contact elastic side bearings, it'simpossible
to acquire a proper moment of rotational resistance, nor
guarantee the linear running stability and curve negotia-
tion performance of railway vehicles during running at
high speeds. Hence, the poorer linear running stability
and curve negotiation performance has restricted the im-
provement of the critical speed of the railway vehicles.

SUMMARY

[0005] The presentinvention provides abogie for high-
speed railway vehicles, and particularly a bogie for high-
speed railway wagon for solving the technical defects of
the prior art, for example, the poorer linear running sta-
bility and curve negotiation performance of railway vehi-
cles, particularly the wagons, during running at high
speeds.

[0006] A bogie for high-speed railway vehicles, com-
prising a wheelset, aframe, a primary suspension system
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and a secondary suspension system;

[0007] wherein the frame comprises side beams and
an intermediate crossbeam, a middle part of each of the
side beams is a concave portion, and both ends of the
intermediate crossbeam are separately connected with
the concave portions of the side beams;

the primary suspension system comprises primary axle
box suspension devices, one end of each of the primary
axle box suspension devices is connected with a wheel
axle of the wheelset, and the other end is supported at
one end of one of the side beams; and

the secondary suspension system comprises atleast two
spring sets, which are arranged at interval on the inter-
mediate crossbeam and located between the side
beams, and upper parts of the spring sets are connected
with a carbody.

[0008] According to the above bogie, the secondary
suspension system further comprises secondary vertical
dampers, secondary transverse dampers and yaw
dampers;

[0009] oneend ofeach of the secondary vertical damp-
ers is connected with the frame, and the other end is
connected with the carbody;

one end of each of the secondary transverse dampers
is connected with the frame, and the other end is con-
nected with the carbody; and

one end of each of the yaw dampers is connected with
an outer side of the side beam, and the other end is con-
nected with the carbody.

[0010] According to the above bogie, the spring sets
are rubber spring sets;

outer sides of the spring sets are provided with secondary
transverse stoppers and secondary vertical stoppers ;
and

the secondary vertical dampers and yaw dampers are
set at outer sides of the respective secondary vertical
stoppers.

[0011] According to the above bogie, the primary sus-
pension system further comprises primary vertical damp-
ers; one end of each of the primary vertical dampers is
connected with one of the primary axle box suspension
devices, and the other end is connected with one of the
side beams.

[0012] According to the above bogie, the primary axle
box suspension device comprises an axle box positioning
rotary arm and a primary suspension spring, and a lower
end of the axle box positioning rotary arm is connected
with the wheel axle; and

the primary suspension spring is mounted onto an upper
end of the axle box positioning rotary arm, and both ends
of each of the side beams are separately provided with
a spring mounting hole, into which the primary suspen-
sion spring is mounted.

[0013] According to the above bogie, the axle box po-
sitioning rotary arm is of a split structure that comprises
an upper axle box, a lower axle box and a rotary arm
elastic joint coupled together;

one end of the upper axle box is of a semi-bushing struc-
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ture, and the other end is provided with a rotary arm elas-
tic joint mounting hole; the lower axle box is of a semi-
bushing structure; and the upper and lower axle boxes
are butt-jointed to form a bushing for installation of the
wheel axle;

both ends of the rotary arm elastic joint are of a semicol-
umn structure, which is mated with a mounting seat on
the side beam in half arc pattern; and

the primary suspension spring comprises a spring mount-
ing brace, an elastic stopping column, aninnerring spring
and an outer ring spring; the elastic stopping column is
mounted vertically onto the spring mounting brace, which
is then mounted onto an upper end surface of the upper
axle box; the inner ring spring is sleeved onto the elastic
stopping column, and the outer ring spring is sleeved
onto the inner ring spring.

[0014] According to the above bogie, the rotary arm
elastic joint is a rotary arm rubber joint.

[0015] The above bogie further comprises an axle tem-
perature detector for detecting the temperature of the
wheel axle, wherein the axle temperature detector is set
on the lower axle box.

[0016] The above bogie further comprises a traction
rod device, wherein one end of the traction rod device is
connected with the intermediate crossbeam, the other
end is connected with the carbody, and the traction rod
device is configured to provide tractive force for the in-
termediate crossbeam.

[0017] According to the above bogie, the traction rod
device comprises a traction rod, elastic joints and a fixed
seat;

both ends of the traction rod are opened with mounting
holes, and the elastic joints are mounted into the mount-
ing holes;

both ends of each of the elastic joints are of a semicolumn
structure; the fixed seat is opened with semicolumn
holes; the semicolumn structure at both ends of one of
the elastic joints is mated with the semicolumn holes on
the fixed seat, and the semicolumn structure at both ends
of the other elastic joint is configured to mate with sem-
icolumn mounting holes of the carbody.

[0018] According to the above bogie, the elastic joints
is rubber joints.

[0019] According to the above bogie, the frame further
comprises two auxiliary crossbeams, both ends of which
are separately connected with the side beams and dis-
tributed evenly at both sides of the intermediate cross-
beam;

the bogie further comprises a braking device, which com-
prises a brake disc, a brake cylinder, a brake pad and a
clamp, the brake pad is mounted onto the clamp, the
clamp is mounted onto the auxiliary crossbeam, and the
brake disc is fixed on the wheel axle; frictional force gen-
erated between the brake pad and the brake disc is con-
figured to provide braking force for the high-speedrailway
vehicles.

[0020] The above bogie further comprises at least one
elastic safety chains; one end of each of the elastic safety
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chains is connected with the intermediate crossbeam,
and the other end is connected with the carbody.
[0021] According to the above bogie, the wheel axle is
a hollow or solid axle;

optionally, both ends of the wheel axle are provided with
an antiskid device.

[0022] The above bogie further comprises at least one
weighing valves, wherein one end of each weighing valve
is connected with the primary axle box suspension de-
vice, and the other end is connected with one of the side
beams and located at outer side of the side beam;
optionally, the primary vertical dampers, secondary
transverse dampers and secondary vertical dampers are
oil dampers.

[0023] The present invention further provides a sec-
ondary suspension system of a bogie for high-speed rail-
way vehicles, comprising at least two spring sets; where-
in a lower end of each of the spring sets is connected
with the bogie, and an upper end there of is connected
with a carbody.

[0024] The present invention also provides a frame of
a bogie for high-speed railway vehicles, comprising side
beams and intermediate crossbeam, wherein a middle
part of each of the side beams is a concave portion, and
both ends of the intermediate crossbeam are separately
connected with the concave portions of the side beams.
[0025] The present invention also provides a primary
suspension system of a bogie for high-speed railway ve-
hicles, comprising an axle box positioning rotary arm and
a primary suspension spring, wherein a lower end of the
axle box positioning rotary arm is connected with a wheel
axle, the primary suspension spring is mounted onto an
upper end of the axle box positioning rotary arm, and the
primary suspension spring is mounted into spring mount-
ing holes at both ends of a side beam of the bogie.
[0026] According to the above primary suspension
system, the axle box positioning rotary arm is of a split
structure that comprises an upper axle box, a lower axle
box and a rotary arm elastic joint coupled together;

one end of the upper axle box is of a semi-bushing struc-
ture, and the other end is provided with a rotary arm elas-
tic joint mounting hole; the lower axle box is of a semi-
bushing structure; the upper and lower axle boxes are
butt-jointed to form a bushing for installation of the wheel
axle;

both ends of each of the rotary arm elastic joint are of a
semicolumn structure, the semicolumn structure of the
rotary arm elastic joint is mated with a mounting seat on
the side beam of the bogie in half arc pattern;

the primary suspension spring comprises a spring mount-
ing brace, an elastic stopping column, an innerring spring
and an outer ring spring; the elastic stopping column is
mounted vertically onto the spring mounting brace, which
is then mounted onto an upper end surface of the upper
axle box; the inner ring spring is sleeved onto the elastic
stopping column, and the outer ring spring is sleeved
onto the inner ring spring.

[0027] The present invention also provides a traction
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rod device of a bogie for high-speed railway vehicles,
comprising a traction rod, elastic joints and a fixed seat;
both ends of the traction rod are opened with mounting
holes, and the elastic joints are mounted into the mount-
ing holes;

both ends of each of the elastic joints are of a semicolumn
structure; the fixed seat is opened with semicolumn
holes; the semicolumn structure at both ends of one of
the elastic joints is mated with the semicolumn holes on
the fixed seat, and the semicolumn structure at both ends
of the other elastic joint is configured to mate with sem-
icolumn mounting holes of the carbody.

[0028] In the bogie for high-speed railway vehicles of
the present invention, the spring sets of the secondary
suspension system are set between the side beams to
bear the vertical load of the carbody and also provide a
proper moment of rotational resistance between the
frame and the carbody, thus increasing the linear running
stability, curve negotiation performance and critical
speed of the railway vehicles.

BRIEF DESCRIPTION OF THE DRAWINGS
[0029]

FIG. 1 is a structural view of a bogie for high-speed
railway vehicles provided in a first embodiment of
the present invention;

FIG. 2 is a structural view of a frame of the bogie for
high-speed railway vehicles shown in FIG. 1;

FIG. 3 is a structural view of a primary axle box sus-
pension device provided in a second embodiment of
the present invention;

FIG. 4 is a perspective view of the primary axle box
suspension device shown in FIG. 3;

FIG. 5 is a perspective view of an upper axle box
shown in FIG. 3;

FIG.6is aperspective view of alower axle box shown
in FIG. 3;

FIG. 7 is a perspective view of a rotary arm elastic
joint shown in FIG. 3;

FIG. 8is a perspective view of a traction rod provided
in a third embodiment of the present invention.

DETAILED DESCRIPTION

[0030] FIG. 1 is a structural view of a bogie for high-
speed railway vehicles provided in a preferred embodi-
ment of the present invention; FIG. 2 is a structural view
of a frame of the bogie for high-speed railway vehicles
shown in FIG. 1.

[0031] Referring to FIGS. 1 and 2, the bogie for high-
speed railway vehicles provided in the first embodiment
of the present invention comprises a wheelset 1, a frame
2, a primary suspension system 3 and a secondary sus-
pension system 4. The primary suspension system 3 is
located between the frame 2 and wheelset 1 and the
secondary suspension system 4 is located between the
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frame 2 and the carbody.

[0032] Thewheelset 1 comprises wheels 11 and wheel
axle 12 connected with the wheels 11. Referring to FIG.
2, the frame 2 comprises two side beams 21 and one
intermediate crossbeam 22. A middle part of each side
beam 21 has a concave portion 211 and both ends of
the intermediate crossbeam 22 are connected with the
concave portions 211 of the side beams 21, respectively.
The intermediate crossbeam 22 and the side beams 21
can be connected by means of plugging fit; specifically,
an upper cover plate is mounted onto the upper end sur-
face of the concave portion 211 of the side beam 21; a
lower cover plate is mounted onto the lower end surface
of the concave portion 211; the upper and lower cover
plates run parallel and protrude out toward the inner side
of the side beam 21. Two connecting plates perpendic-
ular to the upper and lower cover plates are mounted
onto both ends of the intermediate crossbeam 22, and
the connecting plates of the intermediate crossbeam 22
are plugged between the upper and lower cover plates
and welded together with the upper and lower cover
plates. The frame 2 can be assembled by means of the
above plugging fit to enhance its structural strength, or
it can also be connected by other known means. Alter-
natively, the intermediate crossbeam 22 and side beams
21 are formed integrally. When the intermediate cross-
beam 22 is mounted onto the concave portion 211 at
middle part of each side beam 21, the height of the in-
termediate crossbeam 22 in relation to the track surface
can be reduced, and the stability of the frame 2 can be
improved.

[0033] The primary suspension system 3 comprises a
primary axle box suspension device 31; one end of the
primary axle box suspension device 31 is connected with
the wheel axle 12 of the wheelset 1, and the other end
supports on one end of the side beam 21. Specifically,
the spring of the primary axle box suspension device 31
can be a metal spring or metal liquid rubber composite
spring. One primary axle box suspension device 31 can
be provided for each wheel.

[0034] The secondary suspension system4 comprises
atleasttwo spring sets 41, which are arranged atintervals
on the intermediate crossbeam 22 and located between
the side beams 21. The transverse spacing between two
spring sets 41 is 500-700mm, and the upper part of the
spring set 41 is configured to connect with the carbody.
Two mounting seats for the spring sets 41 can be ar-
ranged on the intermediate crossbeam 22. These two
spring sets 41 can be made of rubber springs or other
types of springs, e.g., metal or air springs. Two bulges
are set on the upper part of each of the spring sets 41
for facilitating connection with the carbody. The spring
sets 41 can bear a vertical load of the carbody and also
provide a proper moment of rotational resistance be-
tween the frame 2 and the carbody.

[0035] In the bogie for high-speed railway vehicles of
the present embodiment, the spring sets 41 of the sec-
ondary suspension system 4 are mounted between two
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side beams 21 to bear the vertical load of the carbody
and provide the proper moment of rotational resistance
between the frame 2 and carbody, thus increasing the
linear running stability and curve negotiation perform-
ance of railway vehicles, and thus critical speed of the
railway vehicles.

[0036] Due tothe smaller transverse spacing between
the spring sets 41, a smaller shear deformation is gen-
erated, thus the spring sets 41 have longer service life.
[0037] On the basis of the bogie for high-speed railway
vehicles provided in the first embodiment of the present
invention, the technical solution of the bogie can be fur-
ther improved with details below.

[0038] Furthermore, the secondary suspension sys-
tem 4 also can comprise secondary vertical damper 42,
secondary transverse damper 43 and yaw damper 44.
One end of each of the secondary vertical dampers 42
is connected with the frame 2, and the other end is con-
nected with the carbody. One end of each of the second-
ary transverse dampers 43 is connected with the frame
2, and the other end is connected with the carbody. One
end of each of the yaw dampers 44 is connected with an
outer side of the side beam 21, and the other end is con-
nected with the carbody.

[0039] In detail, the secondary vertical damper 42 can
be a hydraulic damper comprising an oil cylinder and a
piston rod. Hydraulic damping force can be formed by
stretching and compressing the piston rod, so as to re-
alize a satisfactory vibration damping effect and flexible
damping effect. A mounting seat for the secondary ver-
tical damper 42 can be set on each side beam 21. The
lower end of the secondary vertical damper 42 is con-
nected with the mounting seat for the secondary vertical
damper, and the upper end is connected with the car-
body. The secondary vertical dampers 42 can be sepa-
rately set at outer sides of two side beams 21 and provide
a lateral rolling damping for the carbody to limit the max-
imum lateral rolling displacement of the carbody and im-
prove the lateral rolling stability of vehicles. Similarly, the
secondary transverse dampers 43 and yaw dampers 44
can also be hydraulic dampers. Two secondary trans-
verse dampers 43 can be provided and separately set at
inner sides of two side beams 21. One end of each of
the secondary transverse dampers 43 is connected with
a mounting seat at inner side of the side beam 21, and
the other end is connected with the carbody. The sec-
ondary transverse dampers 43 can provide the trans-
verse vibration damping for the railway vehicles in high-
speed running, and further improve the linear running
stability of the railway vehicles. The yaw dampers 44 are
mounted at outer sides of the side beams 21 substantially
along a longitudinal and horizontal direction, thus avoid-
ing the occurrence of hunting instability at high-speed
and improving the running stability of railway vehicles.
[0040] The bogie for high-speed railway vehicles ac-
cording to the above technical solution can adopt one or
more of the secondary vertical damper 42, the secondary
transverse damper 43 and the yaw damper 44.
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[0041] On the basis of the above embodiment, sec-
ondary transverse stoppers 45 and secondary vertical
stoppers 46 can be further set at outer sides of the re-
spective spring sets 41, specifically at the middle parts
on the upper end surfaces of the concave portions 211
of the side beams 21. The secondary vertical dampers
42 and yaw dampers 44 can be set at outer sides of the
respective secondary vertical stoppers 46. The second-
ary transverse stoppers 45 can limit the maximum trans-
verse displacement ofthe carbody inrelation to the bogie,
and prevent the damage from excessive transverse
shear deformation generated by the spring sets 41. The
secondary vertical stoppers 46 can limit the maximum
lateral rolling displacement of the carbody, and prevent
rollover of the railway vehicles arising from excessive
lateral rolling displacement during curved running. In the
event of failure of the spring sets 41, the secondary ver-
tical stoppers 46 can bear the vertical load of the carbody.
[0042] Furthermore, the primary suspension system 3
also comprises primary vertical dampers 32. One end of
each of the primary vertical dampers 32 is connected
with the primary axle box suspension device 31, and the
other end is connected with the side beam 21. The pri-
mary vertical dampers 32 can also be a hydraulic damper,
and four primary vertical dampers 32 can be mounted,
wherein each of the primary vertical dampers 32 is
mounted onto one primary axle box suspension device
31. Alower end of the primary vertical damper 32 is con-
nected with a mounting seat on the primary axle box sus-
pension device 31, and an upper end is connected with
a mounting seat on the end surface of the side beam 21.
The primary vertical dampers 32 can provide vertical vi-
bration damping between the wheelset 1 and frame 2,
thus improving the running stability of railway vehicles.
[0043] FIG. 3 is a structural view of a primary axle box
suspension device provided in a second embodiment of
the present invention; FIG. 4 is a perspective view of the
primary axle box suspension device shown in FIG. 3;
FIG. 5 is a perspective view of an upper axle box shown
in FIG. 3; FIG. 6 is a perspective view of a lower axle box
shown in FIG. 3; and FIG. 7 is a perspective view of a
rotary arm elastic joint shown in FIG. 3.

[0044] Referringto FIGS. 3-7, a primary axle box sus-
pension device 31 of the present embodiment comprises
an axle box positioning rotary arm 311 and a primary
suspension spring 312. A lower end of the axle box po-
sitioning rotary arm 311 is connected with the wheel axle
12. The primary suspension spring 312 is mounted onto
an upper end of the axle box positioning rotary arm 311,
and both ends of the side beam 21 are provided sepa-
rately with a spring mounting hole, into which the primary
suspension spring 312 is mounted.

[0045] Indetail, the axle box positioning rotary arm 311
is of a split structure that comprises an upper axle box
3111, alower axle box 3112 and a rotary arm elastic joint
3113 coupled together.

[0046] One end ofthe upperaxle box 3111 is of a semi-
bushing structure, and the other end is provided with a
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rotary arm elastic joint mounting hole 3114. The lower
axle box 3112 is of a semi-bushing structure, and the
upper axle box 3111 and the lower axle box 3112 are
butt-jointed to form a bushing 3115. In actual installation,
a bearing can be mounted onto the wheel axle 12, and
the bushing 3115 is sleeved onto the bearing, realizing
the connection of the axle box positioning rotary arm 311
and the wheel axle 12. As the axle box positioning rotary
arm 311 is of the split structure composed of the upper
axle box 3111 and the lower axle box 3112, the wheelset
1 can be easily replaced during repair and maintenance.
[0047] Both ends of the rotary arm elastic joint 3113
are of a semicolumn structure that may adopt rubber joint
for the rotary arm. The semicolumn structure of the rotary
arm elastic joint 3113 is mated with a mounting seat on
the side beam 21 in half arc pattern, so that the rotary
arm elastic joint 3113 can withstand a higher longitudinal
load, and abnormal abrasion between the rotary arm
elastic joint 3113 and the mounting seat of the side beam
21 can also be avoided to increase the service life and
reliability of the rotary arm elastic joint 3113.

[0048] The primary suspension spring 312 comprises
a spring mounting brace 3121, an elastic stopping col-
umn 3122, an inner ring spring 3123 and an outer ring
spring 3124. The elastic stopping column 3122 is mount-
ed vertically onto the spring mounting brace 3121, which
is then mounted onto the upper end surface of the upper
axle box 3111. The inner ring spring 3123 is sleeved onto
the elastic stopping column 3122, and the outer ring
spring 3124 is sleeved onto the inner ring spring 3123.

[0049] The primary axle box suspension device 31 of
the present embodiment allows to adjust the longitudinal
and lateral rigidity of the rotary arm elastic joint 3113, so
as to acquire the longitudinal and lateral rigidity value
required for the bogie in high-speed running, and improve
the dynamic performance of railway vehicles in high-
speed running. In addition, since the outer ring spring
3124 and inner ring spring 3123 are set at upper part of
the upper axle box 3111, the rotary arm elastic joint 3113
is free of additional moment generated by the spring
force, hence, this can increase the service life and relia-
bility of the rotary arm elastic joint 3113, and realize abra-
sion-free or low-abrasion design of the primary axle box
suspension device.

[0050] Furthermore, the aforementioned bogie for
high-speed railway vehicles also can comprise an axle
temperature detector (not shown), which can be a tem-
perature sensor and mounted onto the lower axle box
3112 of the axle box positioning rotary arm 311 for de-
tecting the temperature of the wheel axle 12 and thus
guaranteeing the running safety of railway vehicles. The
axle temperature detector can also be set on the upper
axle box 3111.

[0051] Optionally, the aforementioned bogie for high-
speed railway vehicles is also provided with a traction
rod device 6. One end of the traction rod device 6 is con-
nected with the intermediate crossbeam 22, and the other
end is connected with the carbody. The traction rod de-
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vice 6 is set longitudinally to provide tractive force for the
intermediate crossbeam 22. The traction rod device 6
can be designed with different kinds of structures.
[0052] FIG. 8 depicts a perspective view of a traction
rod device in a third embodiment of the present invention.
[0053] Referring to FIG. 8, the traction rod device 6
comprises a traction rod 61, elastic joints 62 and a fixed
seat 63.

[0054] Mounting holes are opened at both ends of the
traction rod 61. The elastic joints 62 can be designed into
rubber joints, and mounted into the mounting holes of
the traction rod 61. The elastic joints 62 can be mated
with the mounting holes by interference fit, in order to
improve the fit tightness. Both ends of each of the elastic
joints 62 are of a protruding semicolumn structure. Sem-
icolumn holes are opened on the fixed seat 63, and the
semicolumn structure at both ends of one of the elastic
joints 62 is mated with the semicolumn holes on the fixed
seat 63, and the semicolumn structure at both ends of
the other elastic joint 62 is used to mate with the semi-
column mounting holes of the carbody. During installa-
tion, the fixed seat 63 is connected with the intermediate
crossbeam 22 in a way that the fixed seat 63 can be
welded onto the intermediate crossbeam 22. The elastic
joint62 atthe other end of the traction rod 61 is connected
with a semicolumn mounting seat of the carbody.
[0055] Since the elastic joint 62 is mated with the
mounting holes of the fixed seat 63 in half arc pattern,
this can eliminate the rotational wear of the elastic joint
62, and obtain a larger mating area, thus transferring a
larger longitudinal force with reliable performance. Both
ends of the elastic joint 62 are of a protruding structure,
and the elastic joint 62 can be mated with the mounting
holes of the fixed seat 63 in other proper patterns.
[0056] Furthermore, the aforementioned bogie for
high-speed railway vehicles also comprises some elastic
safety chains 7, e.g., 4 elastic safety chains 7. One end
of the elastic safety chain 7 is connected with the inter-
mediate crossbeam 22, and the other end is connected
with the carbody. The elastic safety chain 7 can transfer
a certain longitudinal force in the case of failure of the
traction rod device 6, and also prevent excessive vertical
jumping displacement generated by the carbody in rela-
tion to the frame 2, thus improving the running safety of
railway vehicles.

[0057] Optionally, in the aforementioned bogie for
high-speed railway vehicles, the frame 2 also comprises
two auxiliary crossbeams 23, both ends of which are sep-
arately connected with the side beams 21 and distributed
evenly at both sides of the intermediate crossbeam 22.
The structural strength of the frame 2 can be improved
with the setting of the auxiliary crossbeams 23.

[0058] The aforementioned bogie for high-speed rail-
way vehicles also comprises a braking device 8, which
comprises a brake disc 81, a brake cylinder, a brake pad
and a clamp. The brake pad is mounted onto the clamp,
and the clamp is mounted onto the auxiliary crossbeam
23. The brake disc 81 is fixed on the wheel axle 12. The
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frictional force generated between the brake pad and the
brake disc 81 is used to provide braking force for the
railway vehicles. In detail, a brake hanger 231 is set on
the auxiliary crossbeam 23, the brake cylinder and clamp
of the braking device 8 can be suspended on the brake
hanger 231 by bolts.

[0059] Furthermore, both ends of the wheel axle 12
are provided with an antiskid device 9, which is designed
into either mechanical or electronic types. The antiskid
device 9 can control indirectly the braking force of the
braking device 8. When the braking device 8 is actuated,
the antiskid device 9 can increase the sticking coefficient
between the wheels 11 and the track, thus avoiding skid-
ding of the wheels 11 in the braking process.

[0060] In addition, the aforementioned bogie for high-
speed railway vehicles also comprises at least one
weighing valves 10, wherein one end of each weighing
valve is connected with the mounting seat on the primary
axle box suspension device 31, and the other end is con-
nected with one of the side beams 21 and located at outer
side of the side beam 21. The weighing valve 10 can
control the braking force of railway vehicles in idle orload-
ed state, thus meeting the requirements of railway vehi-
cles for different braking forces under varied load condi-
tions.

[0061] According tothe aforementioned bogie for high-
speed railway vehicles, the wheel axle 12 can be de-
signed into a solid axle. Or, the wheel axle 12 can be a
hollow axle, helping to reduce the mass of the wheel axle
12 and further the unsprung mass of the bogie. So, this
allows to conduct easily ultrasonic flaw detection test for
the wheel axle 12 and lower down its maintenance cost.
The wheels 11 can be designed into straight web wheels
or other web types, thus reducing the mass of the wheels
11 and unsprung mass of the bogie, cut down the wheel-
rail force and improve the dynamic performance of rail-
way vehicles.

[0062] It's worthy to note that, with introduction of the
above-specified technical solution, the aforementioned
bogie for high-speed railway vehicles can enhance the
linear running stability, safety and curve negotiation per-
formance of the high-speed railway vehicles, especially
for wagons whose running speed can reach or exceed
200Km/h.

[0063] The embodiments of the present invention also
provide the secondary suspension system that can be
applied to the above bogie for the high-speed railway
vehicles.

[0064] Referring to FIG. 1, the secondary suspension
system 4 comprises at least two spring sets 41, which
are arranged at interval on the intermediate crossbeam
22 and located between the side beams 21. The trans-
verse spacing of two spring sets 41 is 500-700mm, and
the upper parts of the spring sets 41 are configured to
connect with the carbody. Two mounting seats for the
spring sets can be arranged on the intermediate cross-
beam 22. These two spring sets 41 can be made of rubber
springs or other types of springs, e.g., metal or air springs.
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Two bulges are set on the upper part of each of the spring
sets 41 for facilitating connection with the carbody. The
spring sets 41 can bear a vertical load of the carbody and
also provide a proper moment of rotational resistance
between the frame 2 and the carbody.

[0065] Furthermore, the secondary suspension sys-
tem 4 also comprises secondary vertical dampers 42,
secondary transverse dampers 43 and yaw dampers 44.
One end of each of the secondary vertical dampers 42
is connected with the frame 2, and the other end is con-
nected with the carbody. One end of each of the second-
ary transverse dampers 43 is connected with the frame
2, and the other end is connected with the carbody. One
end of each of the yaw dampers 44 is connected with the
outer side of the side beam 21, and the other end is con-
nected with the carbody.

[0066] In detail, each of the secondary vertical damper
42 can be designed into an oil damper comprising an oil
cylinder and a piston rod. Hydraulic damping force can
be formed by stretching and compressing the piston rod,
so as to realize a satisfactory vibration damping effect
and flexible damping effect. A mounting seat for the sec-
ondary vertical damper 42 can be set on each side beam
21. A lower end of the secondary vertical damper 42 is
connected with the mounting seat for the secondary ver-
tical damper, and an upper end is connected with the
carbody. The secondary vertical dampers 42 can be sep-
arately set at outer sides of two side beams 21 and pro-
vide a lateral rolling damping for the carbody to limit the
maximum lateral rolling displacement of the carbody and
improve the lateral rolling stability of vehicles. Similarly,
the secondary transverse dampers 43 and yaw dampers
44 can also be designed into oil dampers. Two secondary
transverse dampers 43 can be separately set at inner
sides of two side beams 21. One end of each of the sec-
ondary transverse dampers 43 is connected with a
mounting seat at inner side of the side beam 21, and the
other end is connected with the carbody. The secondary
transverse damper 43 can provide transverse vibration
damping for the railway vehicles in high-speed running,
thus further increasing the linear running stability of the
railway vehicles. The yaw dampers 44 are mounted at
outer sides of the side beams 21 in longitudinal and hor-
izontal pattern, thus avoiding the occurrence of hunting
instability at high-speed and improving the running sta-
bility of railway vehicles.

[0067] The embodiments of the presentinvention also
provide a frame for a bogie for the high-speed railway
vehicles, which is applied to the aforementioned bogie
for the high-speed railway vehicles.

[0068] Referring to FIGS. 1 and 2, the frame 2 com-
prises two side beams 21 and an intermediate cross-
beam 22. A middle part of each of the side beams 21 has
provided with a concave portion 211, and both ends of
the intermediate crossbeam 22 are connected with the
concave portions 211 of the side beams 21, respectively.
The intermediate crossbeam 22 and the side beams 21
can be connected by means of plugging fit; in detail, an
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upper cover plate is mounted onto upper end surface of
the concave portion 211 of the side beam 21, and a lower
cover plate is mounted onto the lower end surface of the
concave portion 211; the upper and lower cover plates
run parallel and protrude out toward the inner side of the
side beam 21. Two connecting plates perpendicular to
the upper and lower cover plates are mounted onto both
ends of the intermediate crossbeam 22, and the connect-
ing plates of the intermediate crossbeam 22 are plugged
between the upper and lower cover plates, and welded
togetherwith the upperand lower cover plates. The frame
2 can be assembled by means of the aforementioned
plugging fit to enhance its structural strength, or connect-
ed by other known means. Alternatively, the intermediate
crossbeam 22 and side beams 21 are formed integrally.
When the intermediate crossbeam 22 is mounted onto
the concave portion 211 at middle part of each side beam
21, the height of the intermediate crossbeam 22 in rela-
tion to the track surface can be reduced, and the stability
of the frame 2 can be improved.

[0069] The embodiments of the present invention also
provide a primary suspension system for a bogie for the
high-speed railway vehicles, whichis applied to the afore-
mentioned bogie for the high-speed railway vehicles.
[0070] Referring to FIGS. 3-7, a primary axle box sus-
pension device 31 comprises an axle box positioning ro-
tary arm 311 and a primary suspension spring 312. A
lower end of the axle box positioning rotary arm 311 is
connected with the wheel axle 12, and an upper end is
connected with the side beam 21.The primary suspen-
sion spring 312 is mounted onto an upper end of the axle
box positioning rotary arm 311, and both ends of the side
beam 21 are separately provided with a spring mounting
hole, into which the primary suspension spring 312 is
mounted.

[0071] Indetail, the axle box positioning rotary arm 311
is of a split structure that comprises an upper axle box
3111, alower axle box 3112 and a rotary arm elastic joint
3113 coupled together.

[0072] Oneend ofthe upper axle box 3111 is of a semi-
bushing structure, and the other end is provided with a
rotary arm elastic joint mounting hole 3114. The lower
axle box 3112 is of a semi-bushing structure, and the
upper axle box 3111 and the lower axle box 3112 are
butt-jointed to form a bushing 3115 for installation of the
wheel axle 12. In actual installation, a bearing can be
mounted onto the wheel axle 12, and the bushing 3115
is sleeved onto the bearing, realizing the connection of
the axle box positioning rotary arm 311 and the wheel
axle 12. As the axle box positioning rotary arm 311 is of
the split structure composed of the upper axle box 3111
and the lower axle box 3112, the wheelset 1 can be easily
replaced during repair and maintenance.

[0073] Both ends of the rotary arm elastic joint 3113
are of a semicolumn structure that may adopt rubber joint
for the rotary arm. The semicolumn structure of the rotary
arm elastic joint 3113 is mated with a mounting seat on
the side beam 21 in half arc pattern, so that the rotary
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arm elastic joint 3113 can withstand higher longitudinal
load, and abnormal abrasion between the rotary arm
elastic joint 3113 and the mounting seat of the side beam
21 can also be avoided to increase the service life and
reliability of the rotary arm elastic joint 3113.

[0074] The primary suspension spring 312 comprises
a spring mounting brace 3121, an elastic stopping col-
umn 3122, an inner ring spring 3123 and an outer ring
spring 3124. The elastic stopping column 3122 is mount-
ed vertically onto the spring mounting brace 3121, which
is then mounted onto the upper end surface of the upper
axle box3111. The innerring spring 3123 is sleeved onto
the elastic stopping column 3122, and the outer ring
spring 3124 sleeved onto the inner ring spring 3123.
[0075] The primary axle box suspension device 31 of
the present embodiment allows to adjust the longitudinal
and lateral rigidity of the rotary arm elastic joint 3113, so
as to acquire the longitudinal and lateral rigidity value
required for the bogie in high-speed running, and improve
the dynamic performance of railway vehicles in high-
speed running. In addition, since the outer ring spring
3124 and inner ring spring 3123 are set at upper part of
the upper axle box 3111, the rotary arm elastic joint 3113
is free of additional moment generated by the spring
force, hence, this can increase the service life and relia-
bility of the rotary arm elastic joint 3113, and realize abra-
sion-free or low-abrasion design of the primary axle box
suspension device.

[0076] The embodiments of the present invention also
provide a traction rod device for a bogie for high-speed
railway vehicles, which is applied to the aforementioned
bogie for high-speed railway vehicles.

[0077] Referring to FIG. 8, the traction rod device 6
comprises a traction rod 61, elastic joints 62 and a fixed
seat 63.

[0078] Mounting holes are opened at both ends of the
traction rod 61. The elastic joints 62 can be designed into
rubber joints, and mounted into the mounting holes of
the traction rod 61. The elastic joints 62 can be mated
with the mounting holes by interference fit, in order to
improve the fit tightness. Both ends of each of the elastic
joints 62 are of a protruding semicolumn structure. Sem-
icolumn holes are opened on the fixed seat 63, and the
semicolumn structure at both ends of one of the elastic
joints 62 is mated with the semicolumn holes on the fixed
seat 63, and the semicolumn structure at both ends of
the other elastic joint 62 is used to mate with the semi-
column mounting holes of the carbody. During installa-
tion, the fixed seat 63 is connected with the intermediate
crossbeam 22 in a way that the fixed seat 63 can be
welded onto the intermediate crossbeam 22. The elastic
joint62 atthe other end of the traction rod 61 is connected
with a semicolumn mounting seat of the carbody.
[0079] Since the elastic joint 62 is mated with the
mounting holes of the fixed seat 63 in half arc pattern,
this can eliminate the rotational wear of the elastic joint
62, and obtain a larger mating area, thus transferring a
larger longitudinal force with reliable performance. Both
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ends of the elastic joint 62 are of a protruding structure,
and the mounting holes of the fixed seat 63 can be mated
with the mounting holes of the intermediate crossbeam
22 in other proper patterns.

[0080] Finally, it should be noted that the above exam-
ples are merely provided for describing the technical so-
lutions of the present invention, but not intended to limit
the present invention. It should be understood by the or-
dinary skill in the art that although the present invention
is described in detail with reference to the foregoing em-
bodiments, modifications can be made to the technical
solutions described in the foregoing embodiments, or
equivalent replacements can be made to some technical
features in the technical solutions, without the essence
of corresponding technical solutions departing from the
scope of the embodiments of the present invention.

Claims

1. A bogie for high-speed railway vehicles, comprising
a wheelset, a frame, a primary suspension system
and a secondary suspension system;
wherein the frame comprises side beams and an in-
termediate crossbeam, a middle part of each of the
side beams has a concave portion, and both ends
of the intermediate crossbeam are separately con-
nected with the concave portions of the side beams;
the primary suspension system comprises one or
more primary axle box suspension devices, one end
of each of the primary axle box suspension devices
is connected with a wheel axle of the wheelset, and
the other end is supported at one end of one of the
side beams; and
the secondary suspension system comprises at
least two spring sets, which are arranged at intervals
on the intermediate crossbeam and located between
the side beams, and upper parts of the spring sets
are connected with a carbody.

2. The bogie of Claim 1, wherein the secondary sus-
pension system further comprises one or more sec-
ondary vertical dampers, one or more secondary
transverse dampers and one or more yaw dampers;
one end of each of the secondary vertical dampers
is connected with the frame, and the other end is
connected with the carbody;
one end of each of the secondary transverse damp-
ers is connected with the frame, and the other end
is connected with the carbody; and
one end of each of the yaw dampers is connected
with an outer side of the side beam, and the other
end is connected with the carbody.

3. The bogie of Claim 2, wherein the spring sets are
rubber spring sets;
outer sides of the spring sets are provided with sec-
ondary transverse stopper and secondary vertical
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stopper ; and

the secondary vertical dampers and yaw dampers
are set at outer sides of the respective secondary
vertical stoppers.

The bogie of Claim 1, wherein the primary suspen-
sion system further comprises one or more primary
vertical dampers; one end of each of the primary
verticaldampers is connected with one of the primary
axle box suspension devices, and the other end is
connected with one of the side beams.

The bogie of Claim 1, wherein the primary axle box
suspension device comprises an axle box position-
ing rotary arm and a primary suspension spring, and
a lower end of the axle box positioning rotary arm is
connected with the wheel axle; and

the primary suspension spring is mounted onto an
upper end of the axle box positioning rotary arm, and
both ends of each of the side beams are separately
provided with a spring mounting hole, into which the
primary suspension spring is mounted.

The bogie of Claim 5, wherein the axle box position-
ing rotary arm is of a split structure that comprises
an upper axle box, a lower axle box and a rotary arm
elastic joint coupled together;

one end of the upper axle box is of a semi-bushing
structure, and the other end is provided with a rotary
arm elastic joint mounting hole; the lower axle box
is of a semi-bushing structure; and the upper and
lower axle boxes are butt-jointed to form a bushing
for installation of the wheel axle;

both ends of the rotary arm elastic joint are of a sem-
icolumn structure, which is mated with a mounting
seat on the side beam in half arc pattern; and

the primary suspension spring comprises a spring
mounting brace, an elastic stopping column, aninner
ring spring and an outer ring spring; the elastic stop-
ping column is mounted vertically onto the spring
mounting brace, which is then mounted onto an up-
per end surface of the upper axle box; the inner ring
spring is sleeved onto the elastic stopping column,
and the outer ring spring is sleeved onto the inner
ring spring.

The bogie of Claim 6, wherein the rotary arm elastic
joint is a rotary arm rubber joint.

The bogie of Claim 6 or 7, further comprising an axle
temperature detector for detecting the temperature
of the wheel axle, wherein the axle temperature de-
tector is set on the lower axle box.

The bogie of any one of Claims 1-7, further compris-
ing a traction rod device, wherein one end of the
traction rod device is connected with the intermedi-
ate crossbeam, the other end is connected with the
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carbody, and the traction rod device is configured to
provide tractive force for the intermediate cross-
beam.

The bogie of Claim 9, wherein the traction rod device
comprises a traction rod, elastic joints and a fixed
seat;

both ends of the traction rod are opened with mount-
ing holes, and the elastic joints are mounted into the
mounting holes;

both ends of each of the elastic joints are of a sem-
icolumn structure; the fixed seat is opened with sem-
icolumn holes; the semicolumn structure at both
ends of one of the elastic joints is mated with the
semicolumn holes on the fixed seat, and the semi-
column structure at both ends of the other elastic
jointis configured to mate with semicolumn mounting
holes of the carbody.

The bogie of Claim 10, wherein the elastic joints is
rubber joints.

The bogie of any one of Claims 1-7, wherein the
frame further comprises two auxiliary crossbeams,
both ends of which are separately connected with
the side beams and distributed evenly at both sides
of the intermediate crossbeam;

the bogie further comprises a braking device, which
comprises a brake disc, a brake cylinder, a brake
pad and a clamp, the brake pad is mounted onto the
clamp, the clamp is mounted onto the auxiliary cross-
beam, and the brake disc is fixed on the wheel axle;
frictional force generated between the brake pad and
the brake disc is configured to provide braking force
for the high-speed railway vehicles.

The bogie of any one of Claims 1-7, further compris-
ing atleast one elastic safety chains; one end of each
of the elastic safety chains is connected with the in-
termediate crossbeam, and the other end is connect-
ed with the carbody.

The bogie of any one of Claims 1-7, wherein the
wheel axle is a hollow or solid axle;

optionally, both ends of the wheel axle are provided
with an antiskid device.

The bogie of any one of Claims 1-7, further compris-
ing at least one weighing valves, wherein one end
of each weighing valve is connected with the primary
axle box suspension device, and the other end is
connected with one of the side beams and located
at outer side of the side beam;

optionally, the primary vertical dampers, secondary
transverse dampers and secondary vertical damp-
ers are hydraulic dampers.

A secondary suspension system of a bogie for high-
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speed railway vehicles, comprising at least two
spring sets; wherein a lower end of each of the spring
sets is connected with the bogie, and an upper end
thereof is connected with a carbody.

A frame of a bogie for high-speed railway vehicles,
comprising side beams and intermediate cross-
beam, wherein a middle part of each of the side
beams is a concave portion, and both ends of the
intermediate crossbeam are separately connected
with the concave portions of the side beams.

A primary suspension system of a bogie for high-
speed railway vehicles, comprising an axle box po-
sitioning rotary arm and a primary suspension spring,
wherein alower end of the axle box positioning rotary
arm is connected with a wheel axle, the primary sus-
pension spring is mounted onto an upper end of the
axle box positioning rotary arm, and the primary sus-
pension spring is mounted into spring mounting
holes at both ends of a side beam of the bogie.

The primary suspension system of Claim 18, wherein
the axle box positioning rotary arm is of a split struc-
ture that comprises an upper axle box, a lower axle
box and a rotary arm elastic joint coupled together;
one end of the upper axle box is of a semi-bushing
structure, and the other end is provided with a rotary
arm elastic joint mounting hole; the lower axle box
is of a semi-bushing structure; the upper and lower
axle boxes are butt-jointed to form a bushing for in-
stallation of the wheel axle;

both ends of each of the rotary arm elastic joint are
of a semicolumn structure, the semicolumn structure
oftherotary arm elastic joint is mated with a mounting
seaton the side beam of the bogie in half arc pattern;
the primary suspension spring comprises a spring
mounting brace, an elastic stopping column, aninner
ring spring and an outer ring spring; the elastic stop-
ping column is mounted vertically onto the spring
mounting brace, which is then mounted onto an up-
per end surface of the upper axle box; the inner ring
spring is sleeved onto the elastic stopping column,
and the outer ring spring is sleeved onto the inner
ring spring.

A traction rod device of a bogie for high-speed rail-
way vehicles, comprising a traction rod, elastic joints
and a fixed seat;

both ends of the traction rod are opened with mount-
ing holes, and the elastic joints are mounted into the
mounting holes;

both ends of each of the elastic joints are of a sem-
icolumn structure; the fixed seat is opened with sem-
icolumn holes; the semicolumn structure at both
ends of one of the elastic joints is mated with the
semicolumn holes on the fixed seat, and the semi-
column structure at both ends of the other elastic



19 EP 2 783 939 A1

jointis configured to mate with semicolumn mounting
holes of the carbody.
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