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(67) A damping control method and device for a
shock absorber of a train. The method comprises: ac-
quiring lateral vibration acceleration of a frame of a train;
determining whether or not a damping force of a shock
absorber of the train matches the lateral vibration accel-
eration of the frame; and if not, adjusting a damping force
of a variable-damping-force shock absorber of the train,
such that the damping force of the variable-damp-

DAMPING CONTROL METHOD AND DEVICE FOR SHOCK ABSORBER OF TRAIN

ing-force shock absorber matches the lateral vibration
acceleration of the frame. The technical solution can be
used to adjust a damping force of a variable-damp-
ing-force shock absorber of a train, and can be applied
to a train equipped with a variable-damping-force shock
absorber so as to improve the efficiency of damping ad-
justment and lower labor costs.
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Description

[0001] The present application claims priority to Chi-
nese Patent Application No0.201811480709.0, titled
"DAMPING CONTROL METHOD AND DEVICE FOR
SHOCK ABSORBER OF TRAIN", filed on December 5,
2018 with the Chinese Patent Office, which is incorpo-
rated herein by reference in its entirety.

FIELD

[0002] The present disclosure relates to the technical
field of train traveling control, and in particular to a method
and a device for controlling damping of a shock absorber
of a train.

BACKGROUND

[0003] At present, a shock absorber of a bogie of a
high speed motor train unit is a fixed damping shock ab-
sorber. When a train is traveling and a travelling route
condition of the train changes, damping of a shock ab-
sorber of the train is required to be adjusted. Thus, it is
required to replace shock absorbers of the train in batch-
es, such that damping of shock absorbers matches the
changed route condition.

[0004] Adjusting damping of the shock absorber of the
train by replacing the shock absorber of the train in batch-
es consumes a lot of manpower costs and results in low
efficiency of damping adjustment.

SUMMARY

[0005] Based on the above defects and disadvantages
in conventional technologies, a method and a device for
controlling damping of a shock absorber of a train are
provided according to the present disclosure to automat-
ically adjust damping of the shock absorber of the train,
thereby improving efficiency of damping adjustment.
[0006] The method for controlling damping of a shock
absorber of a train includes:

collecting lateral vibration acceleration of a train
frame,

determining whether the damping of the shock ab-
sorber of the train matches the lateral vibration ac-
celeration of the train frame, and

adjusting, in a case that the damping of the shock
absorber of the train does not match the lateral vi-
bration acceleration of the train frame, damping of a
variable damping shock absorber of the train, such
that the damping of the variable damping shock ab-
sorber of the train matches the lateral vibration ac-
celeration of the train frame.

[0007] Inanembodiment, the determining whether the
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damping of the shock absorber of the train matches the
lateral vibration acceleration of the train frame includes:

determining an instability state and a vibration state
of the train based on the lateral vibration acceleration
of the train frame; and

determining, when the train is in a serpentine insta-
bility state and/or a vibration amplitude of the train
is greater than a predetermined amplitude, that the
damping of the shock absorber of the train does not
match the lateral vibration acceleration of the train
frame.

[0008] Inanembodiment,inacasethatitis determined
that the damping of the shock absorber of the train does
not match the lateral vibration acceleration of the train
frame, the method further includes:

determining whether the number of times of adjust-
ing the damping of the variable damping shock ab-
sorber of the train is greater than a predetermined
number of times during a predetermined duration be-
fore a current time instant; and

adjusting, if the number of times of adjusting the
damping of the variable damping shock absorber of
the train is not greater than the predetermined
number of times, the damping of the variable damp-
ing shock absorber of the train, such that the damp-
ing of the variable damping shock absorber of the
train matches the lateral vibration acceleration of the
train frame.

[0009] Inanembodiment,the method furtherincludes:
acquiring a state of a damping switch of the variable
damping shock absorber of the train, so as to determine
whether the damping of the variable damping shock ab-
sorber of the train is adjusted.

[0010] In an embodiment, in a case that the damping
switch of the variable damping shock absorber of the
train is in an off state, the method further includes:

controlling the damping switch of the variable damp-
ing shock absorber of the train to be switched on; and

adjusting the damping of the variable damping shock
absorber of the train, such that the damping of the
variable damping shock absorber of the train match-
es the lateral vibration acceleration of the train frame.

[0011] The device for controlling damping of a shock
absorber of a train includes a data collection unit, a de-
termination unit and a damping adjustment unit.

[0012] The data collection unit is configured to collect
lateral vibration acceleration of a train frame.

[0013] The determination unit is configured to deter-
mine whether damping of a shock absorber of a train
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matches the lateral vibration acceleration of the train
frame.

[0014] The damping adjustment unit is configured to
adjust, in a case that the damping of the shock absorber
of the train does not match the lateral vibration acceler-
ation of the train frame, damping of a variable damping
shock absorber of the train, such that the damping of the
variable damping shock absorber of the train matches
the lateral vibration acceleration of the train frame.
[0015] In an embodiment, the determination unit in-
cludes a state recognition unit and a state analysis unit.
[0016] The state recognition unit is configured to de-
termine an instability state and a vibration state of the
train based on the lateral vibration acceleration of the
train frame.

[0017] The state analysis unit is configured to deter-
mine, when the train is in a serpentine instability state
and/or a vibration amplitude of the train is greater than a
predetermined amplitude, that the damping of the shock
absorber of the train does not match the lateral vibration
acceleration of the train frame.

[0018] In an embodiment, the device further includes
a damping adjustment determination unit.

[0019] The damping adjustment determination unit is
configured to determine whether the number of times of
adjusting the damping of the variable damping shock ab-
sorber of the train is greater than a predetermined
number of times during a predetermined duration before
a current time instant.

[0020] In an embodiment, the device further includes
a damping adjustment verification unit.

[0021] Thedamping adjustment verification unitis con-
figured to acquire a state of a damping switch of the var-
iable damping shock absorber of the train so as to deter-
mine whether the damping of the variable damping shock
absorber of the train is adjusted.

[0022] In an embodiment, the device further includes
a damping switch control unit.

[0023] The damping switch control unit is configured
to control the damping switch of the variable damping
shock absorber of the train to be switched on.

[0024] With the method for controlling damping of a
shock absorber of a train according to the present dis-
closure, whether it is required to adjust damping of a var-
iable damping shock absorber of the train can be deter-
mined by automatically collecting data. The damping of
the variable damping shock absorber of the train is au-
tomatically adjusted when the damping is required to be
adjusted. The above control method is applied to a train
as shown in Figure 1, so that damping of the shock ab-
sorber of the train can be adjusted in a real time manner
based on a traveling route condition of the train, thereby
realizing afastdamping adjustment and saving manpow-
er.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] In order to more clearly describe the technical
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solutions in the embodiments of the present disclosure
or the technical solutions in the conventional technology,
drawings to be used in the description of the embodi-
ments of the present disclosure or the conventional tech-
nology are briefly described hereinafter. It is apparent
that the drawings described below show merely the em-
bodiments of the present disclosure, and those skilled in
the art may obtain other drawings according to the pro-
vided drawings without any creative effort.

Figure 1 is a schematic structural diagram of a var-
iable damping shock absorption system of a train
according to an embodiment of the present disclo-
sure;

Figure 2 is a schematic flowchart of a method for
controlling damping of a shock absorber of a train
according to an embodiment of the present disclo-
sure;

Figure 3 is a schematic flowchart of another method
for controlling damping of a shock absorber of a train
according to an embodiment of the present disclo-
sure;

Figure 4 is a schematic flowchart of another method
for controlling damping of a shock absorber of a train
according to an embodiment of the present disclo-
sure;

Figure 5 is a schematic structural diagram of a device
for controlling damping of a shock absorber of a train
according to an embodiment of the present disclo-
sure;

Figure 6 is a schematic structural diagram of another
device for controlling damping of a shock absorber
of a train according to an embodiment of the present
disclosure;

Figure 7 is a schematic structural diagram of another
device for controlling damping of a shock absorber
of a train according to an embodiment of the present
disclosure; and

Figure 8 is a schematic structural diagram of another
device for controlling damping of a shock absorber
of a train according to an embodiment of the present
disclosure.

DETAILED DESCRIPTION OF EMBODIMENTS

[0026] The technical solution according to an embod-
iment of the present disclosure is applicable to an appli-
cation scenario in which damping of a shock absorber of
a train is to be adjusted. With the technical solution ac-
cording to the embodiment of the present disclosure,
damping of a shock absorber of a train can be adjusted
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without replacing the shock absorber of the train.
[0027] A train travels in various terrain environments.
For different route conditions, damping of the shock ab-
sorber of the train is required to be adjusted. Forexample,
when the train travels on a plain, small damping of the
shock absorber is required. However, when the train trav-
els on a continuous curved road or a continuous undu-
lating road, large damping of the shock absorber is re-
quired so as to ensure a smooth traveling of the train.
[0028] Therefore, when a train is traveling and a route
condition changes, it is required to adjust damping of the
shock absorber of the train, such that the damping of the
shock absorber of the train matches a traveling demand
of the train. However, at present, a common shock ab-
sorber of the train is a fixed damping shock absorber.
That is, damping of the shock absorber is fixed. When
the traveling route of the train changes, damping of the
shock absorber of the train is required to be changed
adaptively. The shock absorber of the train is directly
replaced.

[0029] Replacing shock absorbers of a train in batches
requires a lot of manual labors. In addition, manually re-
placing shock absorbers of the train consumes a lot of
time, resulting in low adjustment efficiency of the damp-
ing of the shock absorber of the train.

[0030] In order to solve the above problem, the fixed
damping shock absorber is replaced with a variable
damping shock absorber according to the present dis-
closure. Just as its name implies, the variable damping
shock absorber is a shock absorber whose damping is
variable. When the variable damping shock absorber is
applied to a train, damping of the variable damping shock
absorber can be adjusted without replacing the shock
absorber.

[0031] Asshown in Figure 1, when the variable damp-
ing shock absorber is applied to a train, the train may
adjust damping of the shock absorber without replacing
the shock absorber. Based on this, a matched control
device is required to be provided to control a variation of
damping of the variable damping shock absorber, so as
to adjust the damping of the variable damping shock ab-
sorber of the train in a real time manner based on a route
condition of the train, thereby ensuring traveling stability
of the train all the time.

[0032] Based on the above requirements, a method
and a device for controlling damping of a shock absorber
of a train are provided according to an embodiment of
the present disclosure, to control and adjust damping of
the variable damping shock absorber of the train as
shown in Figure 1.

[0033] It should be noted that, as shown in Figure 1,
the technical solution according to the embodiment of
the presentdisclosure is applicable to a central controller
for controlling the damping of the variable damping shock
absorber of the train. The central controller sends control
instructions to the variable damping shock absorber via
a security monitoring host or collects data related to the
shock absorber of the train via the security monitoring
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host. When the technical solution according to the em-
bodiment of the present disclosure is implemented, the
central controller may be another device that can perform
damping control and data collection on the variable
damping shock absorber of the train.

[0034] Further, the technical solution according to the
embodiment of the present disclosure may be imple-
mented by a hardware device similar to the central con-
troller as shown in Figure 1, a software program, or a
cloud controller detached from the train and the like. En-
tities for implementing the technical solution according
to the embodiment ofthe present disclosure are not strict-
ly limited in the embodiment of the present disclosure.
Theoretically, a hardware device or a software program
that can exchange data with the variable damping shock
absorber of the train may be used to implement the tech-
nical solution according to the embodiment of the present
disclosure.

[0035] Technical solutions of embodiments of the
present disclosure are clearly and completely described
below in conjunction with the drawings of the embodi-
ments of the present disclosure. Apparently, the embod-
iments described in the following are only some embod-
iments of the present disclosure, rather than all the em-
bodiments. Any other embodiments obtained by those
skilled in the art based on the embodiments in the present
disclosure without any creative effort fall within the pro-
tection scope of the present disclosure.

[0036] A method for controlling damping of a shock
absorber of a train is provided according to an embodi-
ment of the present disclosure. As shown in Figure 2, the
method includes steps S201 to S203.

[0037] Instep S201, lateral vibration acceleration of a
train frame is collected.

[0038] The lateral vibration acceleration of the train
frame refers to lateral vibration acceleration of a chassis
frame of the train body when the train is traveling.
[0039] The security monitoring hostas shownin Figure
1 has a built-in variable damping control card. The vari-
able damping control card may collect the lateral vibration
acceleration of the train frame in a real time manner.
[0040] Instep S202,itis determined whether damping
of the shock absorber of the train matches the lateral
vibration acceleration of the train frame.

[0041] The lateral vibration acceleration of the train
frame is an important parameter for evaluating whether
the train travels smoothly. When traveling smoothly, the
train is largely free of bumps and twists. In this case, the
lateral vibration acceleration of the train frame is small.
When the train travels on a bumpy road or a continuous
curved road, the train body vibrates and becomes insta-
ble with bumps and curving of the road. In this case, the
lateral vibration acceleration of the train frame is large.
[0042] In addition, the shock absorber of the train is an
important device for restraining instability and a vibration
of the train frame. When the train becomes instable and
vibrates, the damping of the shock absorber of the train
restrains the instability and the vibration of the train,
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thereby preventing a train derailment and other serious
accidents due to accumulation of the instability and the
vibration.

[0043] Theoretically, the damping of the shock absorb-
er of the train is required to match an instability state and
a vibration state of the train frame. That is, the damping
of the shock absorber of the train is required to exactly
offset the instability and the vibration of the train frame.
If the damping of the shock absorber of the train is too
small to offset the instability and the vibration of the train
frame, the instability and the vibration of the train cannot
be completely eliminated and may be incrementally ac-
cumulated during travelling of the train, finally resulting
in a train derailment. If the damping of the shock absorber
of the train is too large, remaining damping acts on the
train frame and results in instability and vibration of the
train once again after the damping of the shock absorber
of the train offsets the instability and the vibration of the
train frame.

[0044] It is understandable that the damping of the
shock absorber of the train is required to match the in-
stability state or the vibration state of the train. The in-
stability state or the vibration state of the train is ex-
pressed by the lateral vibration acceleration of the train
frame. Therefore, the damping of the shock absorber of
the train is required to match the lateral vibration accel-
eration of the train frame so as to ensure smooth traveling
of the train.

[0045] Therefore, when the lateral vibration accelera-
tion of the train frame during train traveling is collected,
the security monitoring host determines whether the
damping of the shock absorber of the train matches the
lateral vibration acceleration of the train frame, thereby
determining whether the train travels smoothly.

[0046] Inacasethatthe dampingofthe shockabsorber
of the train matches the lateral vibration acceleration of
the train frame, itis indicated that the train travels smooth-
ly. In this case, the damping of the shock absorber of the
train is unnecessary to be changed. In a case that the
damping of the shock absorber of the train does not
match the lateral vibration acceleration of the train frame,
itisindicated thatthe train becomes instable and vibrates.
In this case, the damping of the shock absorber of the
train is required to be adjusted to offset instability and
vibration of the train, such that the train travels smoothly.
[0047] Based on the above descriptions, it can be un-
derstood that whether the damping of the shock absorber
of the train matches the lateral vibration acceleration of
the train frame can be characterized by whether the train
becomes instable and vibrates. Based on this, a specific
implementation for determining whether the damping of
the shock absorber of the train matches the lateral vibra-
tion acceleration of the train frame is provided according
to another embodiment of the present disclosure.
[0048] As shown in Figure 3, the process of determin-
ing whether the damping of the shock absorber of the
train matches the lateral vibration acceleration of the train
frame according to an embodiment of the present disclo-
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sure includes steps S302 to S305.

[0049] Instep S302, an instability state and a vibration
state of the train are determined based on the lateral
vibration acceleration of the train frame.

[0050] The collected lateral vibration acceleration of
the train frame is inputted to a predesigned fault analysis
model. An instability state and a vibration state of the
train frame may be obtained. That is, the instability state
and the vibration state of the train may be obtained.
[0051] The fault analysis model may determine the in-
stability state and the vibration state of the train by ana-
lyzing the inputted lateral vibration acceleration of the
train frame. For example, the fault analysis model may
determine serpentine instability, single direction instabil-
ity and free of instability of the train by analyzing the in-
putted lateral vibration acceleration of the train frame. In
addition, the fault analysis model may determine a vibra-
tion direction, a vibration amplitude, a vibration frequen-
cy, free of vibration of the train or the like by analyzing
the inputted lateral vibration acceleration of the train
frame.

[0052] Itcanbe understood that by using the fault anal-
ysis model, the instability state and the vibration state of
the train can be determined by analyzing the lateral vi-
bration acceleration of the train frame.

[0053] It should be noted that if it is determined that
the train does not become instable and vibrate by anal-
ysis of the fault analysis model, it is indicated that the
train travels smoothly. In this case, subsequent analysis
and processing are not performed. The lateral vibration
acceleration of the train frame is collected once again,
and it is determined whether the damping of the shock
absorber of the train matches the lateral vibration accel-
eration of the train frame once again.

[0054] In step S303, itis determined whether the train
is in a serpentine instability state and/or whether a vibra-
tion amplitude of the train is greater than a predetermined
amplitude.

[0055] The instability state and the vibration amplitude
of the train are recognized so as to determine whether
the train is in a serpentine instability state and whether
a vibration amplitude of the train is greater than a prede-
termined amplitude.

[0056] It should be noted that in the embodiment of the
present disclosure, whether the train travels smoothly is
determined on a basis whether the train is in the serpen-
tine instability or the vibration amplitude of the train is
greater than a predetermined amplitude, thereby deter-
mining whether the damping of the shock absorber of the
train matches the lateral vibration acceleration of the train
frame.

[0057] Whenthetechnical solutionaccordingtoanem-
bodiment of the present disclosure is implemented, the
basis for determining whether the train travels smoothly
may be changed flexibly. For example, whether the train
travels smoothly may be determined by determining
whether the train is in a bumpy instability state or whether
the vibration frequency is within a predetermined fre-
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quency range.
[0058] When the trainisin a serpentine instability state
and/or the vibration amplitude of the train is greater than
apredetermined amplitude, step S304 is performed. That
is, itis determined that the damping of the shock absorber
of the train does not match the lateral vibration acceler-
ation of the train frame.

[0059] When the train is in the serpentine instability
state and/or the vibration amplitude of the train is greater
than the predetermined amplitude, it is determined that
the damping of the shock absorber of the train does not
match the lateral vibration acceleration of the train frame.
If the damping of the shock absorber of the train matches
the lateral vibration acceleration of the train frame, the
damping of the shock absorber of the train can offset the
lateral vibration acceleration of the train frame, such that
the train travels smoothly.

[0060] Step S301 and step S305 in the method em-
bodiment shown in Figure 3 respectively correspond to
step S201 and step S203 in the method embodiment
shown in Figure 2. For details of step S301 and step
S305, one may refer to descriptions of the method em-
bodiment shown in Figure 2, and details are not repeated
herein.

[0061] When the damping of the shock absorber of the
train does not match the lateral vibration acceleration of
the train frame, step S203 is performed. That is, the
damping of the variable damping shock absorber of the
train is adjusted, such that the damping of the variable
damping shock absorber of the train matches the lateral
vibration acceleration of the train frame.

[0062] When the security monitoring host determines
that the damping of the shock absorber of the train does
not match the lateral vibration acceleration of the train
frame based on the lateral vibration acceleration of the
train frame collected by the variable damping control
card, the security monitoring host sends warning infor-
mation to the central controller of the train to request for
adjusting the damping of the variable damping shock ab-
sorber of the train.

[0063] The warning information may carry lateral vi-
bration acceleration data of the train at a current time
instantand current damping data of the variable damping
shock absorber of the train.

[0064] As shown in Figure 1, when the warning infor-
mation is received, the central controller determines how
to adjust the damping of the variable damping shock ab-
sorber of the train based on a magnitude relationship
between the lateral vibration acceleration of the train and
the variable damping shock absorber of the train, and
sends a corresponding control instruction to the security
monitoring host.

[0065] The security monitoring host increases or de-
creases the damping of the variable damping shock ab-
sorber in response to the received control instruction,
thereby adjusting the damping of the variable damping
shock absorber.

[0066] Further, afterthe damping of the variable damp-
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ing shock absorber of the train is adjusted once, the meth-
od returns to step S201. That is, the lateral vibration ac-
celeration of the train frame is collected, it is determined
whether the damping of the shock absorber of the train
matches the lateral vibration acceleration of the train
frame, and the damping of the variable damping shock
absorber of the train is adjusted. The above processes
are repeatedly performed until the damping of the shock
absorber of the train matches the lateral vibration accel-
eration of the train frame.

[0067] Itcanbe seenfromthe above that with the meth-
od for controlling damping of a shock absorber of a train
according to the embodiments of the present disclosure,
whether it is required to adjust damping of the variable
damping shock absorber of the train can be determined
by automatically collecting data and the damping of the
variable damping shock absorber of the train is automat-
ically adjusted when the damping is required to be ad-
justed. When the above control method is applied to the
train as shown in Figure 1, the damping of the shock
absorber of the train can be adjusted in areal time manner
based on a traveling route condition of the train, thereby
realizing a fast damping adjustment and saving manpow-
er.

[0068] According to another embodiment of the
present disclosure, as shown in Figure 4, in a case that
it is determined that the damping of the shock absorber
of the train does not match the lateral vibration acceler-
ation of the train frame, the method for controlling damp-
ing of a shock absorber of a train further includes steps
S403 to S405.

[0069] In step S403, it is determined whether the
number of times of adjusting the damping of the variable
damping shock absorber of the train is greater than a
predetermined number of times during a predetermined
duration before a current time instant.

[0070] The predetermined duration before the current
time instant refers to a duration from a time instant before
the current time instant to the current time instant. For
example, assuming that the current time instant is 12:00
and the predetermined duration is 30 minutes, the pre-
determined duration before the currenttime instant refers
to 30 minutes from 11:30 to 12:00.

[0071] In the embodiment of the present disclosure,
when it is determined that the damping of the shock ab-
sorber of the train does not match the lateral vibration
acceleration of the train frame, that is, when it is deter-
mined that the damping of the shock absorber of the train
is required to be adjusted, it is firstly verified that whether
the number of times of adjusting the damping of the var-
iable damping shock absorber of the train is greater than
the predetermined number of times during the predeter-
mined duration before the current time instant. That is, it
is verified that whether the damping of the variable damp-
ing shock absorber of the train is adjusted frequently.
[0072] If the number of times of adjusting the damping
of the variable damping shock absorber of the train is no
greater than the predetermined number of times, step
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S404 is performed. That is, the damping of the variable
damping shock absorber of the train is adjusted, such
that the damping of the variable damping shock absorber
of the train matches the lateral vibration acceleration of
the train frame.

[0073] If the number of times of adjusting the damping
of the variable damping shock absorber of the train is
greater than the predetermined number of times, step
S405 is performed. That is, it is refused to adjust the
damping of the variable damping shock absorber of the
train.

[0074] If it is verified that the number of times of ad-
justing the damping of the variable damping shock ab-
sorber of the train is greater than the predetermined
number of times during the predetermined duration be-
fore the current time instant, that is, the damping of the
variable damping shock absorber of the train is adjusted
frequently, itis considered thatan instruction for adjusting
damping of the variable damping shock absorber of the
train is mistakenly transmitted in this case. Therefore, it
is refused to adjust the damping of the variable damping
shock absorber of the train or an error report is sent to
staff to remind the staff of dealing with the error report.
[0075] On the contrary, if the number of times of ad-
justing the damping of the variable damping shock ab-
sorber of the train is not greater than the predetermined
number of times during the predetermined duration be-
fore the current time instant, it may be determined that
the damping of the variable damping shock absorber of
the train is required to be adjusted. In this case, in re-
sponse to the requirement, the damping of the variable
damping shock absorber of the train is adjusted such that
the damping of the variable damping shock absorber of
the train matches the lateral vibration acceleration of the
train frame.

[0076] Steps S401,S402and S404 in the embodiment
respectively correspond to steps S201, S202 and S203
in the method embodiment shown in Figure 2. For details
of steps S401, S402 and S404, one may refer to descrip-
tions of the method embodiment shown in Figure 2, and
details are not repeated herein.

[0077] According to another embodiment of the
present disclosure, after the damping of the variable
damping shock absorber of the train is adjusted, the
method for controlling damping of a shock absorber of a
train further includes:

acquiring a state of a damping switch of the variable
damping shock absorber of the train so as to determine
whether the damping of the variable damping shock ab-
sorber of the train is adjusted.

[0078] In the embodiment of the present disclosure,
the variable damping shock absorber of the trainis further
provided with a damping switch. The damping switch re-
fers to a switch that is capable of adjusting the damping
of the variable damping shock absorber. When it is re-
quired to adjust the damping of the variable damping
shock absorber of the train, the damping switch is firstly
required to be switched on. Then the damping is adjusted.
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[0079] When the damping switch is in an off state, the
damping of the variable damping shock absorber of the
train cannot be adjusted. In this case, the damping of the
variable damping shock absorber is fixed and the variable
damping shock absorber functions as a fixed damping
shock absorber.

[0080] It can be understood that in order to adjust the
damping of the variable damping shock absorber of the
train, the damping switch is required to be switched on.
Therefore, it can be determined whether the damping of
the variable damping shock absorber of the train is ad-
justed by detecting the state of the damping switch of the
variable damping shock absorber of the train.

[0081] If the damping switch of the variable damping
shock absorber of the train is in an on state, it is deter-
mined that the damping of the variable damping shock
absorber of the train can be adjusted. If the damping
switch of the variable damping shock absorber of the
train is in an off state, it is determined that the damping
of the variable damping shock absorber of the train can-
not be adjusted.

[0082] Further, ifitis detected that the damping switch
of the variable damping shock absorber of the train is in
an off state, it is determined that it fails to send a damping
adjustment control instruction to the security monitoring
host for instructing to adjust the damping of the variable
damping shock absorber of the train.

[0083] In order to effectively adjust the damping of the
variable damping shock absorber of the train, in the em-
bodiment of the present disclosure, the damping switch
of the variable damping shock absorber of the train is
firstly controlled to be switched on; and then the damping
of the variable damping shock absorber of the train is
adjusted, such that the damping of the variable damping
shock absorber of the train matches the lateral vibration
acceleration of the train frame.

[0084] A device for controlling damping of a shock ab-
sorber of a train is further provided according to another
embodiment of the present disclosure. As shown in Fig-
ure 5, the device includes a data collection unit 100, a
determination unit 110 and a damping adjustment unit
120.

[0085] The data collection unit 100 is configured to col-
lect lateral vibration acceleration of a train frame.
[0086] The determination unit 110 is configured to de-
termine whether damping of a shock absorber of a train
matches the lateral vibration acceleration of the train
frame.

[0087] The damping adjustment unit 120 is configured
to adjust, in a case that the damping of the shock absorber
of the train does not match the lateral vibration acceler-
ation of the train frame, damping of a variable damping
shock absorber of the train, such that the damping of the
variable damping shock absorber of the train matches
the lateral vibration acceleration of the train frame.
[0088] In another embodiment of the present disclo-
sure, as shown in Figure 6, the determination unit 110
includes a state recognition unit 1101 and a state analysis
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unit 1102.

[0089] The state recognition unit 1101 is configured to
determine an instability state and a vibration state of the
train based on the lateral vibration acceleration of the
train frame.

[0090] The state analysis unit 1102 is configured to
determine, when the train is in a serpentine instability
state and/or a vibration amplitude of the train is greater
than a predetermined amplitude, that the damping of the
shock absorber of the train does not match the lateral
vibration acceleration of the train frame.

[0091] In another embodiment of the present disclo-
sure, as shown in Figure 7, the device further includes a
damping adjustment determination unit 130.

[0092] The damping adjustment determination unit
130 is configured to determine whether the number of
times of adjusting the damping of the variable damping
shock absorber of the train is greater than a predeter-
mined number of times during a predetermined duration
before a current time instant.

[0093] In a case that the number of times of adjusting
the damping of the variable damping shock absorber of
the train is not greater than the predetermined number
of times, the damping adjustment unit 120 adjusts the
damping of the variable damping shock absorber of the
train, such that the damping of the variable damping
shock absorber of the train matches the lateral vibration
acceleration of the train frame.

[0094] In another embodiment of the present disclo-
sure, as shown in Figure 8, the device further includes a
damping adjustment verification unit 140.

[0095] The damping adjustment verification unit 140 is
configured to acquire a state of a damping switch of the
variable damping shock absorber of the train so as to
determine whether the damping of the variable damping
shock absorber of the train is adjusted.

[0096] In another embodiment of the present disclo-
sure, the device further includes adamping switch control
unit.

[0097] The damping switch control unit is configured
to control the damping switch of the variable damping
shock absorber of the train to be switched on. On the
basis of the above, the damping adjustment unit 120 ad-
justs the damping of the variable damping shock absorb-
erofthe train, such thatthe damping of the variable damp-
ing shock absorber of the train matches the lateral vibra-
tion acceleration of the train frame.

[0098] For specific operations of various units of the
device for adjusting damping of the shock absorber of
the train, one may refer to the description of the above
method embodiments, and details are not repeated here-
in.

[0099] It should be noted that the embodiments in this
specification are described in a progressive way, each
of which emphasizes the differences from others, and for
the same or similar parts among the embodiments, one
may refer to description of other embodiments. Since the
device disclosed in the embodiments is basically similar
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to the method therein, the description thereof is relatively
simple, and for relevant matters, one may refer to the
description of the method embodiments.

[0100] It should be further understood by those skilled
in the art that units and algorithm steps in each example
described in combination with the disclosed embodi-
ments may be implemented by electronic hardware, com-
puter software or a combination thereof. In order to clearly
describe interchangeability of the hardware and the soft-
ware, the units and steps in each example are generally
described above based on functions. Whether the func-
tions are realized by the hardware or the software is de-
termined by specific applications of the technical solu-
tions and design constraints. For each of the specific ap-
plications, those skilled in the art may adopt a specific
implementation to realize the functions described above,
and the implementation should fall within the scope of
the present disclosure.

[0101] Methods or steps of algorithm described in com-
bination with the disclosed embodiments may be directly
implemented by hardware, a software unit executed by
a processor or a combination thereof. The software unit
may be arranged in a random access memory (RAM),
an internal storage, a read-only memory (ROM), an elec-
trically programmable ROM, an electrically erasable pro-
grammable ROM, a register, a hard disk, a removable
disk, a CD-ROM or any other form of storage medium
known in the art.

[0102] Finally, it should be noted that in the present
disclosure, relational terms such as "first" and "second"
are merely used to distinguish one entity or operation
from another entity or operation, but do not indicate or
imply an actual relationship or order of these entities or
operations. In addition, terms of "include", "comprise" or
any other variants are intended to be non-exclusive.
Therefore, a process, method, article or equipment in-
cluding multiple elements includes not only the elements
but also other elements that are not enumerated, or also
include the elements inherent for the process, method,
article or equipment. Unless expressively limited other-
wise, the statement "comprising (including) one..." does
not exclude the case that other similar elements may
exist in the process, method, article or equipment.
[0103] With the description of the embodiments dis-
closed above, those skilled in the art may implement or
use technical solutions of the present disclosure. Numer-
ous modifications to the embodiments are apparent to
those skilled in the art, and the general principles defined
herein may be implemented in other embodiments with-
out departing from the spirit or scope of the present dis-
closure. Therefore, the present disclosure is not limited
to the embodiments described herein, but should comply
with the widest scope consistent with the principles and
novel features disclosed herein.
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Claims

A method for controlling damping of a shock absorb-
er of a train, comprising:

collecting lateral vibration acceleration of a train
frame;

determining whether the damping of the shock
absorber of the train matches the lateral vibra-
tion acceleration of the train frame; and
adjusting, in a case that the damping of the
shock absorber of the train does not match the
lateral vibration acceleration of the train frame,
damping of a variable damping shock absorber
of the train, wherein the damping of the variable
damping shock absorber of the train matches
the lateral vibration acceleration of the train
frame.

The method according to claim 1, wherein the deter-
mining whether the damping of the shock absorber
of the train matches the lateral vibration acceleration
of the train frame comprises:

determining an instability state and a vibration
state of the train based on the lateral vibration
acceleration of the train frame; and
determining, when the train is in a serpentine
instability state and/or a vibration amplitude of
the train is greater than a predetermined ampli-
tude, that the damping of the shock absorber of
the train does not match the lateral vibration ac-
celeration of the train frame.

The method according to claim 1 or claim 2, wherein
in a case that it is determined that the damping of
the shock absorber of the train does not match the
lateral vibration acceleration of the train frame, the
method further comprises:

determining whether the number of times of ad-
justing the damping of the variable damping
shock absorber of the train is greater than a pre-
determined number of times during a predeter-
mined duration before a current time instant; and
adjusting, if the number of times of adjusting the
damping of the variable damping shock absorb-
er of the train is not greater than the predeter-
mined number of times, the damping of the var-
iable damping shock absorber of the train,
wherein the damping of the variable damping
shock absorber of the train matches the lateral
vibration acceleration of the train frame.

The method according to claim 1 or claim 2, further
comprising:

acquiring a state of a damping switch of the variable
damping shock absorber of the train so as to deter-
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mine whether the damping of the variable damping
shock absorber of the train is adjusted.

The method according to claim 4, wherein in a case
that the damping switch of the variable damping
shock absorber of the trainis in an off state, the meth-
od further comprises:

controlling the damping switch of the variable
damping shock absorber of the train to be
switched on; and

adjusting the damping of the variable damping
shock absorber of the train, wherein the damp-
ing of the variable damping shock absorber of
the train matches the lateral vibration accelera-
tion of the train frame.

6. Adevice for controlling damping of a shock absorber

of a train, comprising:

a data collection unit configured to collect lateral
vibration acceleration of a train frame;

a determination unit configured to determine
whether the damping of the shock absorber of
the train matches the lateral vibration accelera-
tion of the train frame; and

a damping adjustment unit configured to adjust,
in a case thatthe damping of the shock absorber
of the train does not match the lateral vibration
acceleration of the train frame, damping of a var-
iable damping shock absorber of the train,
wherein the damping of the variable damping
shock absorber of the train matches the lateral
vibration acceleration of the train frame.

7. The device according to claim 6, wherein the deter-

mination unit comprises:

a state recognition unit configured to determine
an instability state and a vibration state of the
train based on the lateral vibration acceleration
of the train frame; and

a state analysis unit configured to determine,
when the train is in a serpentine instability state
and/or a vibration amplitude of the train is great-
er than a predetermined amplitude, that the
damping of the shock absorber of the train does
not match the lateral vibration acceleration of
the train frame.

The device according to claim 6 or claim 7, further
comprising:

a damping adjustment determination unit configured
to determine whether the number of times of adjust-
ing the damping of the variable damping shock ab-
sorber of the train is greater than a predetermined
number of times during a predetermined duration be-
fore a current time instant.
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The device according to claim 6 or claim 7, further
comprising:

a damping adjustment verification unit configured to
acquire a state of a damping switch of the variable
damping shock absorber of the train so as to deter-
mine whether the damping of the variable damping
shock absorber of the train is adjusted.

The device according to claim 9, further comprising:
a damping switch control unit configured to control
the damping switch of the variable damping shock
absorber of the train to be switched on.
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