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ANTI-FREEZING METHOD AND DEVICE FOR BRAKING DEVICE 

[0001] The present disclosure claims priority to Chinese Patent Application No. 

201811440888.5, titled “ANTI-FREEZING METHOD AND APPARATUS FOR BRAKING 

DEVICE”, filed on December 29, 2018 with the China National Intellectual Property 5 

Administration, which is incorporated herein by reference in its entirety. 

FIELD 

[0002] The present disclosure relates to the technical field of railway vehicle, and in 

particular, to an anti-freezing method and an anti-freezing apparatus for a braking device. 10 

BACKGROUND 

[0003] A braking device is capable to decelerate or halt a train, which ensures travelling 

safety.  The braking device includes an air supply system and an automatic brake valve that 

are installed on a locomotive, brakes and basic braking devices that are separately installed on 15 

the locomotive and carriages, and a brake pipe running through the whole train.  The basic 

braking device is provided with a brake caliper, and reliable operation of the brake caliper is a 

key factor in ensuring a braking effect of the basic braking device.  

[0004] The brake caliper is usually in a clamped state when a railway vehicle is parked, so as 

to ensure stability of the railway vehicle.  In a case that the railway vehicle is parked outdoors 20 

in a cold environment for a long time, the brake caliper would freeze and cannot be timely 

released when starting the railway vehicle.  Thereby, normal start of the railway vehicle is 

affected. 

SUMMARY 25 

[0005] In view of the above, an object of the present disclosure is to provide an anti-freezing 

method and an anti-freezing apparatus for a braking device, which can prevent a brake caliper 
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from freezing and ensure normal start of a railway vehicle in a low-temperature environment. 

Specific solutions are as follows. 

[0006] In a first aspect, an anti-freezing method for a braking device is provided according to 

an embodiment of the present disclosure, including: 

obtaining an ambient temperature and a state of a railway vehicle; and 5 

controlling a brake caliper to perform a release-and-clamp operation based on an 

interval of a first preset period, in a case that the ambient temperature is lower than a preset 

temperature threshold and the state of the railway vehicle meets a preset vehicle condition, 

where the release-and-clamp operation includes releasing the brake caliper for a second 

preset period and then clamping the brake caliper. 10 

[0007] In an optional embodiment, controlling the brake caliper to perform the 

release-and-clamp operation based on the interval of the first preset period includes: 

controlling multiple brake calipers to perform the release-and-clamp operation in 

sequence, based on the interval of the first preset period. 

[0008] In an optional embodiment, controlling the multiple brake calipers to perform the 15 

release-and-clamp operation in sequence based on the interval of the first period includes: 

controlling the multiple brake calipers to perform the release-and-clamp operation 

according to a preset numbering sequence; 

where controlling the multiple brake calipers to perform the release-and-clamp 

operation according to the preset numbering sequence is repeated after the last brake 20 

caliper according to the preset numbering sequence performs the release-and-clamp 

operation. 

[0009] In an optional embodiment, in any anti-freezing method for the braking device 

according to the first aspect, the preset vehicle condition includes: a power source of the 

railway vehicle being in a normal state, parking braking not being applied to the railway vehicle, 25 

and service braking applied to the railway vehicle being at a maximum 7
th

 level.

[0010] In an optional embodiment, in any anti-freezing method for the braking device 
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according to the first aspect, the method further includes: obtaining an instruction for activating 

an anti-freezing mode.  

[0011] In an optional embodiment, in any anti-freezing method for the braking device 

according to the first aspect, the method further includes:  

timing a third period, in response to determining that the ambient temperature is lower 5 

than the preset temperature threshold and the state of the railway vehicle meets the preset 

vehicle condition; and 

controlling all brake calipers to be clamped to restore a braking state, in response to the 

third period reaching a preset time threshold for termination. 

[0012] In another aspect, an anti-freezing apparatus for a braking device is provided 10 

according to an embodiment of the present disclosure, including: 

an obtaining unit, configured to obtain an ambient temperature and a state of a railway 

vehicle; and 

a control unit, configured to control a brake caliper to perform a release-and-clamp 

operation based on an interval of a first preset period, in a case that the ambient 15 

temperature is lower than a preset temperature threshold and the state of the railway vehicle 

meets a preset vehicle condition, where the release-and-clamp operation includes releasing 

the brake caliper for a second preset period and then clamping the brake caliper. 

[0013] In an optional embodiment, the control unit is further configured to control multiple 

brake calipers to perform the release-and-clamp operation in sequence, based on the interval of 20 

the first preset period. 

[0014] In an optional embodiment, the control unit is further configured to 

control the multiple brake calipers to perform the release-and-clamp operation 

according to a preset numbering sequence; and 

repeat controlling the multiple brake calipers to perform the release-and-clamp 25 

operation according to the preset numbering sequence, after the last brake caliper according 

to the preset numbering sequence performs the release-and-clamp operation. 
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[0015] In an optional embodiment, in any anti-freezing apparatus for the braking device 

according to the second aspect, the apparatus further includes: 

a timing unit, configured to time a third period, in response to it being determined that the 

ambient temperature is lower than the preset temperature threshold and the state of the railway 

vehicle meets the preset vehicle condition; and 5 

a centralized control unit, configured to control all brake calipers to be clamped to restore a 

braking state, in response to the third period reaching a preset time threshold for termination. 

[0016] Based on the aforementioned technical solutions, the anti-freezing method and the 

anti-freezing apparatus for the braking device are provided according to embodiments of the 

present disclosure.  It is determined whether to take anti-freezing measure for the brake caliper 10 

of the railway vehicle, according to the ambient temperature and the state of the railway vehicle. 

In case of determining that the ambient temperature is lower than the preset temperature 

threshold and the state of the railway vehicle meets the preset vehicle condition, the brake 

caliper is controlled to be released for the second preset period and then clamped.  The 

release-and-clamp operation in which the brake caliper is released and clamped is repeated in 15 

cycles based on the interval of the first preset period.  The brake caliper is cyclically opened 

and closed in cold weather, and thereby is prevented from being fixed for a long time and 

freezing.  It is ensured that the railway vehicle can start normally in cold weather. 

BRIEF DESCRIPTION OF THE DRAWINGS 20 

[0017] For clearer illustration of the technical solutions according to embodiments of the 

present disclosure or conventional technology, the drawings involved in description of the 

embodiments according to the present disclosure or conventional technology are briefly 

described hereinafter.  Apparently, the drawings in the following descriptions only illustrate 

some embodiments of the present disclosure, and other drawings may be obtained by those 25 

skilled in the art based on the drawings without any inventive efforts. 

[0018] Figure 1 is a flow chart of an anti-freezing method for a braking device according to 

an embodiment of the present disclosure; 
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[0019] Figure 2 is a flow chart of another anti-freezing method for a braking device according 

to an embodiment of the present disclosure; 

[0020] Figure 3 is a block diagram of an anti-freezing apparatus for a braking device 

according to an embodiment of the present disclosure; and 

[0021] Figure 4 is a block diagram of another anti-freezing apparatus for a braking device 5 

according to an embodiment of the present disclosure. 

DETAILED DESCRIPTION 

[0022] To make the object, technical solutions and advantages of the present application 

clearer, the technical solutions according to the embodiments of the present application will be 10 

described clearly and completely as follows in conjunction with the drawings in the 

embodiments of the present application.  Apparently, the described embodiments are only 

some rather than all of the embodiments of the present disclosure.  Any other embodiments 

obtained based on the embodiments of the present disclosure by those skilled in the art without 

any inventive effort fall within the scope of protection of the present disclosure 15 

[0023] Reference is made to Figure 1, which is a flow chart of an anti-freezing method for a 

braking device according to an embodiment of the present disclosure.  The method may be 

applied to a locomotive control system of a railway vehicle, which aims to prevent a braking 

device of the railway vehicle from freezing due to parking the railway vehicle in cold weather 

for a long time.  It is appreciated that the method provided according to embodiments of the 20 

present disclosure may be applied to a remote control system.  The remote control system may 

realize remote control on the braking device of the railway vehicle according to the 

anti-freezing method in embodiments of the present disclosure, thereby achieving the object of 

the present disclosure.  

[0024] Reference is made to Figure 1.  An anti-freezing control method for a braking device 25 

according to an embodiment of the present disclosure may include following steps S100 to 

S120. 

[0025] In step S100, an ambient temperature and a state of a railway vehicle are obtained. 
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[0026] As mentioned above, when a railway vehicle is parked, a brake caliper of a braking 

device is usually in a clamped state for safety considerations, to prevent the railway vehicle 

from rolling.  In a case that the railway vehicle is parked for a long time in cold weather, the 

brake calipers would freeze and the railway vehicle cannot start normally.  Therefore, it is 

necessary to obtain the ambient temperature of the railway vehicle after the railway vehicle is 5 

parked, so as to determine accurately whether the railway vehicle has a risk of freezing in the 

cold weather. 

[0027] Furthermore, the parked railway vehicle always corresponds to a state of the railway 

vehicle, for example, the brake caliper being clamped, a vehicle control system standing by, or 

the like.  As mentioned above, besides an environmental condition, the state of the railway 10 

vehicle is also a condition which needs to be considered.  Therefore, it is also necessary to 

obtain the state of the railway vehicle. 

[0028] In step S110, it is determined whether the ambient temperature is lower than a preset 

temperature threshold and the state of the railway vehicle meets a preset vehicle condition. 

The process goes to step S120 in case of positive determination, and returns to the step S100 in 15 

case of negative determination.  

[0029] It is determined whether the ambient temperature of the railway vehicle is lower than 

the preset temperature threshold, and further determined whether the state of the railway vehicle 

meets the preset vehicle condition.  In a case that the ambient temperature is lower than the 

preset temperature threshold and the state of the railway vehicle meets the preset vehicle 20 

condition, the process goes to step S120.  In a case that either determination condition is not 

met, the process would return to the step S100, until both determination conditions are met. 

[0030] In an optional embodiment, the preset temperature threshold may be set according to a 

region in which the railway vehicle is located.  The preset temperature threshold for any 

region should be a temperature capable to result in freezing.  For example, the preset 25 

temperature threshold may be set as -10°C, -5°C, or the like. 

[0031] In an optional embodiment, the preset vehicle condition may include: the railway 

vehicle raising a pantograph to receive power, the railway vehicle being normally connected to 
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a power supply, parking braking not being applied to the railway vehicle, and a driver controller 

being set at a “7
th

 level braking” position, i.e. service braking applied to the railway vehicle

being at a maximum level, i.e. 7
th

 level.

[0032] It may be determined that the state of the railway vehicle meets the preset vehicle 

condition only when all the aforementioned preset vehicle conditions are met by the railway 5 

vehicle, and it may be determined that the state of the railway vehicle does not meet the preset 

vehicle condition when one or more of the aforementioned preset vehicle conditions are not met. 

Further, the preset vehicle condition should be flexibly selected based on a type of the railway 

vehicle.  The preset vehicle condition is not limited to the aforementioned cases listed in this 

embodiment.  A condition falls within the protection scope of the present disclosure, as long as 10 

it can achieve a purpose of the preset vehicle condition. 

[0033] In step S120, a brake caliper is controlled to perform a release-and-clamp operation 

based on an interval of a first preset period. 

[0034] In a case that the ambient temperature is lower than the preset temperature threshold 

and the state of the railway vehicle meets the preset vehicle condition, the brake caliper is 15 

controlled to perform the release-and-clamp operation based on the interval of the first preset 

period. In a specific embodiment, the release-and-clamp operation includes releasing the 

brake caliper for a second preset period and then clamping the brake caliper. 

[0035] In each operation cycle, the brake caliper is controlled to be released for the second 

preset period, and then controlled to be clamped after the second preset period lapses.  Further, 20 

the cycle may be determined by the interval of the first preset period.  That is, after the brake 

caliper is controlled to be clamped, the first preset period lapses and then the brake caliper is 

controlled to perform a next release-and-clamp operation.  The brake caliper is controlled to 

be released and clamped periodically, such that the brake caliper is prevented from freezing. 

[0036] In an optional embodiment, it is necessary to apply a braking pressure to the brake 25 

caliper during the release-and-clamp operation, so as to ensure the brake caliper to perform the 

release-and-clamp operations effectively.  A small pressure may be sufficient since the railway 

vehicle is in a halting state.  For example, a pressure of 3bar is applied. 
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[0037] In an optional embodiment, a railway vehicle in practice usually includes multiple 

carriages that are connected, and each carriage is provided with a brake caliper.  Brake calipers 

arranged on one carriage may be treated as a group of brake calipers.  In a case that there are 

multiple groups of brake calipers, the multiple groups of brake calipers may be controlled to 

perform the release-and-clamp operation in sequence.  After a group of brake calipers 5 

implements the release-and-clamp operation, the first preset period lapses, and then a next 

group of brake calipers is controlled to perform the release-and-clamp operation.  That is, the 

brake calipers are controlled to perform the release-and-clamp operation in sequence, and the 

interval between every two adjacent release-and-clamp operations is the first preset period. 

[0038] In an optional embodiment, groups of brake calipers may be numbered with a preset 10 

numbering sequence.  All groups of brake calipers are controlled to perform the 

release-and-clamp operation in the preset numbering sequence.  The interval between every 

two adjacent release-and-clamp operations is the first preset period.  When the brake caliper 

corresponding to the last number in the preset numbering sequence has implemented the 

release-and-clamp operation, it means that all brake calipers have performed the 15 

release-and-clamp operation once in a current cycle.  Afterwards, the release-and-clamp 

operations start from the brake caliper corresponding to the first number in the preset 

numbering sequence, and are repeated according to the preset numbering sequence.  Hence, 

the release-and-clamp operation is cyclically performed accordingly.  It is ensured that the 

brake calipers are repeatedly activated, and thereby are prevented from freezing. 20 

[0039] In a specific embodiment, a carriage number may serve as the sequential number of 

brake calipers, or the groups of brake calipers may be independently numbered.  The preset 

numbering sequence may refer to an ascending order of sequential numbers, a descending order 

of sequential numbers, or even any random order of sequential numbers, as long as such order 

defines an executing sequence for all groups of brake calipers clearly and no group is missing in 25 

each cycle. 

[0040] Given safety, it is necessary to control a quantity of brake calipers that are 

simultaneously released when the railway vehicle is parked, so as to prevent the railway vehicle 

from rolling.  For example, one sequential number may be assigned to brake calipers of one 
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carriage, and only such group of brake calipers is controlled to be simultaneously released.  A 

next group of brake calipers is not released until the first period lapses after the currently 

released group of brake calipers is clamped.  In a case that a large quantity of carriages is 

connected in the railway vehicle, a same sequential number may be assigned to two or more 

groups of brake calipers, and each time multiple groups of brake calipers are controlled to 5 

perform the release-and-clamp operation simultaneously.  Efficiency of a control process may 

be improved while safety of the railway vehicle is ensured.  Thereby, activation of the brake 

calipers is fully exploited, and the anti-freezing effect is improved.  A specific quantity of 

brake calipers that perform the release-and-clamp operation simultaneously is determined based 

on a specific condition of the railway vehicle. 10 

[0041] The anti-freezing control method for the braking device is provided according to 

embodiments of the present disclosure.  The release-and-clamp operation in which the brake 

caliper is released and clamped is repeated in cycles based on the interval of the first preset 

period. The brake caliper is cyclically opened and closed in cold weather, and thereby is 

prevented from being fixed for a long time and freezing.  It is ensured that the railway vehicle 15 

can start normally in cold weather. 

[0042] Reference is made to Figure 2, which is a flow chart of another anti-freezing method 

for a braking device according to an embodiment of the present disclosure.  An anti-freezing 

method for a braking device includes following steps S200 to S260. 

[0043] In step S200, an instruction for an anti-freezing mode instruction is obtained. 20 

[0044] The instruction for the anti-freezing mode instruction may be manually configured. 

When an operator judges that it is necessary to start a control process as follows, the instruction 

for the anti-freezing mode is transmitted via a related device.  In addition, the railway vehicle 

should meet the preset vehicle condition when implementing the control method according to 

an embodiment as shown in Figure 1.  Thereby, the operator may activate the instruction for 25 

the anti-freezing mode after the railway vehicle meets the corresponding vehicle condition. 

That is, it may be achieved that the operator is able to determine whether to perform 

anti-freezing control on the railway vehicle, through the instruction for the anti-freezing mode 

in this embodiment.  Thereby, the control process can be performed more flexibly. 
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[0045] In an optional embodiment, the operator may send the instruction for the anti-freezing 

mode to an automatic control system of the railway vehicle, via a human-machine interface 

configured by a control system of a locomotive.  The automatic control system of the railway 

vehicle may execute a program corresponding to an anti-freezing method for a braking device 

according to an embodiment of the present disclosure, so as to control brake calipers. 5 

[0046] In step S210, an ambient temperature and a state of a railway vehicle are obtained. 

[0047] In an optional embodiment, execution of the step S210 may refer to the description 

related to the step S100 as shown in Figure 1, and is not repeated herein. 

[0048] In step S220, it is determined whether the ambient temperature is lower than a preset 

temperature threshold and the state of the railway vehicle meets a preset vehicle condition. 10 

The process goes to step S230 in case of positive determination, and returns to the step S210 in 

case of negative determination. 

[0049] In an optional embodiment, execution of the step S220 may refer to the description 

related to the step S110 as shown in Figure 1, and is not repeated herein. 

[0050] In step S230, a third period is timed. 15 

[0051] It is discovered that in cold weather, the railway vehicle would not freeze as long as 

activation of the braking device of the railway vehicle last for a certain time period, even if 

afterwards the release-and-clamp operation is terminated and the railway vehicle enters a 

braking state.  Therefore, it is required to time a period in which the railway vehicle keeps 

performing the release-and-clamp operation, and such period is referred to as the third period. 20 

The brake caliper of the railway vehicle keeps performing the release-and-clamp operation for 

the third period.  The railway vehicle enters the braking state in a case that the third period 

reaches a preset time threshold for termination.  In such case, the brake caliper would not 

freeze. 

[0052] Timing of the third period may be started when it is determined that the ambient 25 

temperature is lower than the preset temperature threshold and the state of the railway vehicle 

meets the preset vehicle condition. 

[0053] In step S240, a brake caliper is controlled to perform a release-and-clamp operation 
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based on an interval of a first preset period 

[0054] In an optional embodiment, execution of the step S240 may refer to the description 

related to the step S120 as shown in Figure 1, and is not repeated herein. 

[0055] The step S230 and the step S240 may be simultaneously performed.  That is, after 

determining that the preset condition is satisfied, the step S230 of timing the third period and 5 

the step S240 of controlling the brake caliper starts simultaneously.  Further, a result of the 

timing in the step S230 may serve as a condition for terminating the step S240. 

[0056] In step S250, it is determined whether the third period reaches a preset time threshold 

for termination.  The process goes to step S260 in case of positive determination, and the 

method returns to the step S230 to continue timing the third period in case of negative 10 

determination. 

[0057] It is determined whether the third period reaches the preset time threshold for 

termination.  The process goes to step S260 in a case that the third period has reached the 

preset time threshold for termination, and otherwise the method returns to the step S230 to 

continue timing the third period. 15 

[0058] In step S260, all brake calipers are controlled to be clamped to restore a braking state. 

[0059] In a case that the third period in which the brake calipers keep performing the 

release-and-clamp operation reaches the preset time threshold for termination, all brake calipers 

are controlled to be clamped to restore the braking state of the brake device.  The anti-freezing 

control process terminates. 20 

[0060] The method is provided according to embodiments of the present disclosure.  The 

anti-freezing control process may be manually controlled by the operator.  The braking state of 

the brake device is restored after activation of the brake calipers is controlled for a period of 

time.  Not only the railway vehicle is prevented from freezing, but also time of the 

anti-freezing control process is controlled, which reduces energy consumption of the railway 25 

vehicle effectively. 

[0061] Hereinafter described is an application scenario of an anti-freezing method for a 

braking device according to an embodiment of the present disclosure. 
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[0062] A railway vehicle includes 8 carriages that are connected, that is, the railway vehicle is 

provided with eight groups of brake calipers.  The groups of brake calipers are sequentially 

numbered by using corresponding carriage numbers, 1 to 8, respectively.  The brake calipers 

are controlled in a sequence from No. 1 to No. 8.  The second preset period for which the 

brake caliper is released each time is 55s.  The interval of the first preset period is 5s.  The 5 

preset time threshold for termination is set as 3 hours.  The preset threshold for low 

temperature is selected as -10°C. 

[0063] After the railway vehicle halts, a pantograph of the railway vehicle is raised by an 

operator to receive power, parking braking is cancelled, and the driver controller is set at a 7
th

level braking position.  In such case, the state of the railway vehicle meets the preset vehicle 10 

condition.  The operator sends the instruction for the anti-freezing mode via a human-machine 

interface.  After receiving the instruction for the anti-freezing mode, a train automatic control 

system of the railway vehicle starts to obtain the ambient temperature and the state of the 

railway vehicle.  In a case that the ambient temperature is lower than -10°C, an anti-freezing 

control process is started, and simultaneously the third period is timed. 15 

[0064] Specifically, a group of brake calipers of the No. 1 carriage is controlled to be released 

for 55s and then clamped.  After an interval of 5s, a group of brake calipers of the No. 2 

carriage is controlled to be released for 55s and then clamped.  Analogy can be made to other 

carriages.  After a group of brake calipers of the No. 8 carriage is clamped, an interval of 5s 

lapses, and then a next cycle of the control process starts from the group of brake calipers of the 20 

No. 1 carriage.  In a case that the third period reaches 3 hours, all brake calipers are controlled 

to be clamped to restore the braking state. 

[0065] Hereinafter described is an anti-freezing apparatus for a braking device according to 

an embodiment of the present disclosure.  The anti-freezing apparatus for a braking device 

described hereinafter may be a functional module structure provided in central equipment, 25 

which is configured to realize an anti-freezing method for a braking device according to 

embodiments of the present disclosure.  Following description and the forgoing embodiments 

may refer to each other. 

[0066] Figure 3 is a block diagram of an anti-freezing apparatus for a braking device 
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according to an embodiment of the present disclosure.  Referring to Figure 3, the anti-freezing 

apparatus for a braking device may include an obtaining unit 10 and a control unit 20.  The 

obtaining unit 10 is configured to obtain an ambient temperature and a state of a railway vehicle. 

The control unit 20 is configured to control a brake caliper to perform a release-and-clamp 

operation based on an interval of a first preset period, in a case that the ambient temperature is 5 

lower than a preset temperature threshold and the state of the railway vehicle meets a preset 

vehicle condition, where the release-and-clamp operation includes releasing the brake caliper 

for a second preset period and then clamping the brake caliper. 

[0067] In an optional embodiment, the control unit 20 is further configured to control 

multiple brake calipers to perform the release-and-clamp operation in sequence, based on the 10 

interval of the first preset period. 

[0068] In an optional embodiment, the control unit 20 is further configured to: control the 

multiple brake calipers to perform the release-and-clamp operation according to a preset 

numbering sequence; and repeat controlling the multiple brake calipers to perform the 

release-and-clamp operation according to the preset numbering sequence, after the last brake 15 

caliper according to the preset numbering sequence performs the release-and-clamp operation. 

[0069] Reference is made to Figure 4, which is a block diagram of another anti-freezing 

apparatus for a braking device according to an embodiment of the present disclosure.  In an 

optional embodiment, the anti-freezing apparatus further includes a timing unit 30 and a 

centralized control unit 40 on a basis of Figure 3. 20 

[0070] The timing unit 30 is configured to time a third period, in response to it being 

determined that the ambient temperature is lower than the preset temperature threshold and the 

state of the railway vehicle meets the preset vehicle condition. 

[0071] The centralized control unit 40 is configured to control all brake calipers to be 

clamped to restore a braking state, in response to the third period reaching a preset time 25 

threshold for termination. 

[0072] As further be appreciated by those skilled in the art, the units and algorithmic steps in 

the examples described according to the embodiments disclosed herein can be implemented in 
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forms of electronic hardware, computer software or the combination of the both.  To illustrate 

the interchangeability of the hardware and the software clearly, the components and the steps in 

the examples are described generally according to functions in the above description.  Whether 

hardware or software is used to implement the functions depends on a specific application and 

design constraints for the technical solution. For each specific application, different methods 5 

may be used by those skilled in the art to implement the described function, and such 

implementation should not be considered to depart from the scope of the present disclosure. 

[0073] The steps of the method or algorithm described according to the embodiments 

disclosed herein can be implemented in forms of hardware, a software module executed by a 

processor or the combination of the both.  The software module may be stored in a Random 10 

Access Memory (RAM), a memory, a Read-Only Memory (ROM), an electrically 

programmable ROM, an electrically erasable programmable ROM, a register, a hardware disk, 

a movable magnetic disk, CD-ROM or any other forms of storage medium well known in the 

art. 

[0074] According to the description of the disclosed embodiments, those skilled in the art can 15 

implement or use the present disclosure.  Various modifications made to these embodiments 

may be obvious to those skilled in the art, and the general principle defined herein may be 

implemented in other embodiments without departing from the spirit or scope of the present 

disclosure.  Therefore, the present disclosure is not limited to the embodiments described 

herein but confirms to a widest scope in accordance with principles and novel features disclosed 20 

in the present disclosure. 
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CLAIMS 

1.  An anti-freezing method for a braking device, comprising:  

obtaining an ambient temperature and a state of a railway vehicle when the railway vehicle 

is parked; and 

controlling a brake caliper to perform a release-and-clamp operation based on an interval of 5 

a first preset period, in a case that the ambient temperature is lower than a preset temperature 

threshold and the state of the railway vehicle meets a preset vehicle condition; 

wherein the release-and-clamp operation comprises: releasing the brake caliper for a 

second preset period and then clamping the brake caliper, 

wherein the preset vehicle condition comprises: 10 

a power source of the railway vehicle being in a normal state, 

parking braking not being applied to the railway vehicle, and 

service braking applied to the railway vehicle being at a maximum 7th level. 

 

2.  The anti-freezing method according to claim 1, wherein controlling the brake caliper to 15 

perform the release-and-clamp operation based on the interval of the first preset period 

comprises: 

controlling a plurality of brake calipers to perform the release-and-clamp operation in 

sequence, based on the interval of the first preset period. 

 20 

3.  The anti-freezing method according to claim 2, wherein controlling the plurality of 

brake calipers to perform the release-and-clamp operation in sequence based on the interval of 

the first period comprises: 

controlling the plurality of brake calipers to perform the release-and-clamp operation 

according to a preset numbering sequence;  25 

wherein controlling the plurality of brake calipers to perform the release-and-clamp 

operation according to the preset numbering sequence is repeated, after the last brake caliper 

according to the preset numbering sequence performs the release-and-clamp operation. 

 

MCSLLP



- 16 - 
 

4.  The anti-freezing method according to any one of claims 1 to 3, further comprising: 

obtaining an instruction for activating an anti-freezing mode. 

 

5.  The anti-freezing method according to any one of claims 1 to 3, further comprising: 

timing a third period, in response to determining that the ambient temperature is lower than 5 

the preset temperature threshold and the state of the railway vehicle meets the preset vehicle 

condition; and 

controlling all brake calipers to be clamped to restore a braking state, in response to the 

third period reaching a preset time threshold for termination. 

 10 

6.  An anti-freezing apparatus for a braking device, comprising: 

an obtaining unit, configured to obtain an ambient temperature and a state of a railway 

vehicle; and 

a control unit, configured to control a brake caliper to perform a release-and-clamp 

operation based on an interval of a first preset period, in a case that the ambient temperature is 15 

lower than a preset temperature threshold and the state of the railway vehicle meets a preset 

vehicle condition; 

wherein the release-and-clamp operation comprises releasing the brake caliper for a second 

preset period and then clamping the brake caliper, 

wherein the preset vehicle condition comprises: 20 

a power source of the railway vehicle being in a normal state, 

parking braking not being applied to the railway vehicle, and 

service braking applied to the railway vehicle being at a maximum 7th level. 

 

7.  The anti-freezing apparatus according to claim 6, wherein the control unit is further 25 

configured to control a plurality of brake calipers to perform the release-and-clamp operation in 

sequence, based on the interval of the first preset period. 

 

8.  The anti-freezing apparatus according to claim 7, wherein the control unit is further 
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configured to: 

control the plurality of brake calipers to perform the release-and-clamp operation according 

to a preset numbering sequence; and 

repeat controlling the plurality of brake calipers to perform the release-and-clamp operation 

according to the preset numbering sequence, after the last brake caliper according to the preset 5 

numbering sequence performs the release-and-clamp operation. 

 

9.  The anti-freezing apparatus according to any one of claims 6 to 8, further comprising:  

a timing unit, configured to time a third period, in response to it being determined that the 

ambient temperature is lower than the preset temperature threshold and the state of the railway 10 

vehicle meets the preset vehicle condition; and 

a centralized control unit, configured to control all brake calipers to be clamped to restore a 

braking state, in response to the third period reaching a preset time threshold for termination. 
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