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DESCRIPTION 

Title of Invention: BEARING MONITORING DEVICE OF RAILCAR 

Technical Field 

[0001] 	The present invention relates to a railcar bearing monitoring device configured to 

monitor a bearing of a bogie supporting a carbody. 

Background Art 

[0002] 	Known is a device configured to: detect a temperature of a bearing supporting an 

axle of a bogie of a railcar; and when the temperature exceeds a reference value, determine that 

an abnormality of the bearing has occurred (see PTL 1, for example). Also known is a device 

configured to detect the abnormality of the bearing by comparing a threshold with a relative 

temperature difference between a temperature of one bearing and an average value of 

temperatures of a plurality of bearings (see PTL 2, for example). 

Citation List 

Patent Literature 

[0003] 	PTL 1: Japanese Laid-Open Patent Application Publication No. 9-79915 

PTL 2: Japanese Laid-Open Patent Application Publication No. 2012-98253 

Summary of Invention 

Technical Problem 

[0004] 	Even when the bearing does not have any abnormality, the temperature of the 

bearing may easily increase or may hardly increase depending on a use situation of the bearing. 

Therefore, according to the device of PTL 1, when the reference value is set to a large value so as 

to correspond to the use situation where the temperature of the bearing easily increases, but the 

use situation is a situation where the temperature of the bearing hardly increases, the temperature 

of the bearing does not exceed the reference value even after the start of the generation of the 

abnormality of the bearing, and therefore, abnormality detection delay occurs. In contrast, 

when the reference value is set to a small value so as to correspond to the use situation where the 

temperature of the bearing hardly increases, but the use situation is a situation where the 

temperature of the bearing easily increases, the temperature of the bearing exceeds the reference 

value during a normal increase in the temperature of the bearing, and therefore, the abnormality 

of the bearing is erroneously detected. Further, according to the device of PTL 2, when the 

plurality of bearings are simultaneously overheated, the relative temperature difference between 

the temperature of one bearing and the average value of the temperatures of the bearings does 

not change, so that the abnormality of the bearing cannot be appropriately detected. 

[0005] 	An object of the present invention is to realize both early detection of a bearing 
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abnormality and prevention of erroneous detection of the bearing abnormality regardless of a use 

situation of a bearing in a railcar. 

Solution to Problem 

[0006] 	A railcar bearing monitoring device according to one aspect of the present invention 

is a bearing monitoring device of a railcar, the bearing monitoring device being configured to 

monitor a bearing of a bogie supporting a carbody; the bearing monitoring device including: a 

receiving unit configured to receive a data piece of a temperature of the bearing and at least one 

of a data piece of a load of the bearing and a data piece of a rotating speed of the bearing; and a 

diagnostic unit configured to, when a monitoring value exceeds a variable threshold, determine 

that an abnormality of the bearing has occurred, the monitoring value being at least one of a 

temperature value and a temperature increase rate, the at least one of the temperature value and 

the temperature increase rate being obtained from the data piece of the temperature of the 

bearing received by the receiving unit, wherein when at least one of a value of the data piece of 

the load and a value of the data piece of the rotating speed decreases, the diagnostic unit lowers 

the variable threshold. 

[0007] 	According to the above configuration, in a situation where at least one of the value 

of the load of the bearing and the value of the rotating speed of the bearing decreases, and 

therefore, the bearing is hardly overheated, the variable threshold is lowered, and with this, an 

abnormal temperature increase of the bearing can be detected early. In contrast, in a situation 

where at least one of the value of the load of the bearing and the value of the rotating speed of 

the bearing increases, and therefore, the bearing is easily overheated, the variable threshold is 

raised, and with this, a normal temperature increase of the bearing can be prevented from being 

erroneously detected as an abnormality. 

Advantageous Effects of Invention 

[0008] 	The present invention can realize both the early detection of the bearing abnormality 

and the prevention of the erroneous detection of the bearing abnormality regardless of the use 

situation of the bearing in the railcar. 

Brief Description of Drawings 

[0009] 	Fig. 1 is a schematic diagram of a train set equipped with a railcar bearing 

monitoring device according to an embodiment. 

Fig. 2 is a block diagram of the bearing monitoring device shown in Fig. 1. 

Fig. 3 is a flow chart of a diagnostic process of the bearing monitoring device shown 

in Fig. 2. 

Fig. 4A is a diagram showing a relation among a first variable threshold of a 
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temperature value that is a monitoring value, a load, and a rotating speed. Fig. 4B is a diagram 

showing a relation among a second variable threshold of a temperature increase rate that is a 

monitoring value, the load, and the rotating speed. 

Fig. 5 shows an example of a distribution (operational performance) of generation 

frequency of the monitoring value based on a specific bearing load and a specific rotating speed. 

Description of Embodiments 

[0010] 	Hereinafter, an embodiment will be explained with reference to the drawings. 

[0011] 	Fig. 1 is a schematic diagram of a train set 1 equipped with a railcar bearing 

monitoring device 10 according to the embodiment. As shown in Fig. 1, the train set 1 includes 

a first car 11, a second car 12 adjacent to the first car 11, a third car 13 adjacent to the second car 

12, and a fourth car 14 adjacent to the third car 13. The train set 1 is constituted by coupling 

the cars 11 to 14 in series through couplers C. Fig. 1 shows only four cars of the train set 

including five or more cars. However, the number of cars of the train set is not limited to this. 

[0012] 	The first car 11 includes a first carbody 21 and a pair of first bogies 31F and 31R 

arranged close to both respective longitudinal direction end portions of the first carbody 21 and 

supporting the first carbody 21. The second car 12 includes a second carbody 22 and a pair of 

second bogies 32F and 32R arranged close to both respective longitudinal direction end portions 

of the second carbody 22 and supporting the second carbody 22. The third car 13 includes a 

third carbody 23 and a pair of third bogies 33F and 33R arranged close to both respective 

longitudinal direction end portions of the third carbody 23 and supporting the third carbody 23. 

The fourth car 14 includes a fourth carbody 24 and a pair of fourth bogies 34F and 34R arranged 

close to both respective longitudinal direction end portions of the fourth carbody 24 and 

supporting the fourth carbody 24. In each of the first to fourth cars 11 to 14, each of air springs 

(first to fourth air springs 71 to 74) is interposed between the carbody (carbodies 21 to 24) and 

the bogie (bogies 31F to 34F and 31R to 34R). 

[0013] 	The train set 1 is equipped with the railcar bearing monitoring device 10. The 

bearing monitoring device 10 is a device configured to detect abnormalities of bearings BR in 

axle boxes BX of the bogies 31F to 34F and 31R to 34R by monitoring temperatures, applied 

loads (hereinafter simply referred to as "loads"), and rotating speeds of the bearings BR. The 

bearing monitoring device 10 includes: first to fourth bearing temperature sensors 41F to 44F 

and 41R to 44R; first to fourth wireless transmitters 51F to 54F and 51R to 54R; first and second 

wireless receivers 61F, 61R, 63F, and 63R; first and second data processing devices 81 and 83 

including respective first and second acceleration sensors 91 and 93 (state sensors); first and 

second air spring pressure sensors 101 and 103 (state sensors); and first and second ambient 



4 

temperature sensors 111 and 113. 

[0014] 	The first to fourth bearing temperature sensors 41F to 44F and 41R to 44R are 

provided at the axle boxes BX of the first to fourth bogies 31F to 34F and 31R to 34R and detect 

the temperatures of the bearings BR in the axle boxes BX. To be specific, four bearing 

temperature sensors are provided at each bogie, and the temperatures of all the bearings of the 

bogies are detected. Each of the bearing temperature sensors 41F to 44F and 41R to 44R 

contacts the corresponding bearing BR to directly detect the temperature of the bearing BR. 

However, each of the bearing temperature sensors 41F to 44F and 41R to 44R may contact the 

corresponding axle box BX, not the corresponding bearing BR, and may indirectly detect the 

temperature of the corresponding bearing BR by detecting the temperature of the corresponding 

axle box BX. 

[0015] 	The first to fourth wireless transmitters 51F to 54F and 51R to 54R are provided at 

the respective axle boxes BX so as to correspond to the respective first to fourth bearing 

temperature sensors 41F to 44F and 41R to 44R. The first to fourth wireless transmitters 51F to 

54F and 51R to 54R wirelessly transmit sensor signals containing temperature information 

pieces detected by the bearing temperature sensors 41F to 44F and 41R to 44R. In the present 

embodiment, the wireless transmitter and the bearing temperature sensor are accommodated in 

one casing, and the casing is attached to the axle box. As with the bearing temperature sensors, 

the number of wireless transmitters provided at each bogie is four. 

[0016] 	The first wireless receivers 61F and 61R are provided at respective front and rear 

portions of the first carbody 21, and the second wireless receivers 63F and 63R are provided at 

respective front and rear portions of the third carbody 23. The wireless receivers are provided 

at every other car, and the wireless receivers are not provided at any of the second car 12 and the 

fourth car 14. To be specific, the train set 1 is constituted by alternately coupling the car 

including the wireless receivers and the car not including the wireless receivers. The first 

wireless receiver 61F is provided at a lower portion of one end portion of the first carbody 21, 

and the first wireless receiver 61F is provided at a lower portion of the other end portion of the 

first carbody 21. The second wireless receiver 63F is provided at a lower portion of one end 

portion of the third carbody 23, and the second wireless receiver 63R is provided at a lower 

portion of the other end portion of the third carbody 23. 

[0017] 	The first wireless receiver 61F receives the sensor signals wirelessly transmitted 

from the four wireless transmitters 51F. The first wireless receiver 61R receives the sensor 

signals wirelessly transmitted from the four first wireless transmitters 51R and the four second 

wireless transmitters 52F. To be specific, the first wireless receiver 61R receives the sensor 
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signals of the first bogie 31R of the own car and the sensor signals of the second bogie 32F of 

the adjacent car. The second wireless receiver 63F receives the sensor signals wirelessly 

transmitted from the four second wireless transmitters 52R and the four third wireless 

transmitters 53F. The second wireless receiver 63R receives the sensor signals wirelessly 

transmitted from the four third wireless transmitters 53R and the four fourth wireless transmitters 

54F. 

[0018] 	The first data processing device 81 is provided at the first carbody 21, and the 

second data processing device 83 is provided at the third carbody 23. The data processing 

device is not provided at any of the second car 12 and the fourth car 14. To be specific, the data 

processing device is provided at the car at which the wireless receivers connected to the data 

processing device are provided. The first data processing device 81 is connected to the first 

wireless receivers 61F and 61R through a communication line. The second data processing 

device 83 is connected to the second wireless receivers 63F and 63R through a communication 

line. Data pieces stored in the first and second data processing devices 81 and 83 are accessible 

from an outside. For example, each of the first and second data processing devices 81 and 83 is 

configured such that the data pieces are extractable through a communication line, a recording 

medium, or the like, not shown. 

[0019] 	The first data processing device 81 includes a casing 121 attached to the first 

carbody 21 and is arranged under a floor of the first carbody 21. The second data processing 

device 83 includes a casing 123 attached to the third carbody 23 and is arranged under a floor of 

the third carbody 23. With this, since the data processing device (81, 83) is provided at a 

position close to both the bearing temperature sensors (41F to 44F, 41R to 44R) and the air 

spring pressure sensor (101, 103), device cost and installation work can be reduced, and 

communication stability can be improved. Further, the first acceleration sensor 91 is 

accommodated in the casing 121 of the first data processing device 81, and the second 

acceleration sensor 93 is accommodated in the casing 123 of the second data processing device 

83. 	With this, wires of the acceleration sensors 91 and 93 can be reduced, and therefore, the 

device cost and the installation work can be reduced. Each of the acceleration sensors 91 and 

93 detects car longitudinal direction acceleration, i.e., car traveling direction acceleration. As 

described below, the acceleration sensors 91 and 93 are used in the first and second data 

processing devices 81 and 83 to calculate the rotating speeds of the bearings BR of the bogies 

31F to 34F and 31R to 34R. 

[0020] 	The first air spring pressure sensor 101 is provided at the first carbody 21 and detects 

an internal pressure value of the first air spring 71 interposed between the first carbody 21 and 
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the first bogie 31F. The second air spring pressure sensor 103 is provided at the third carbody 

23 and detects an internal pressure value of the third air spring 73 interposed between the third 

carbody 23 and the third bogie 33F. The first air spring pressure sensor 101 is connected to the 

first data processing device 81, and the second air spring pressure sensor 103 is connected to the 

second data processing device 83. As described below, the first air spring pressure sensor 101 

is used to calculate the loads of the bearings BR of the first bogies 31F and 31R in the first data 

processing device 81, and the second air spring pressure sensor 103 is used to calculate the loads 

of the bearings BR of the third bogies 33F and 33R in the second data processing device 83. 

[0021] 	As described above, the sensors 91, 93, 101, and 103 used to calculate the rotating 

speeds and loads of the bearings BR are provided at the carbodies, not the bogies. Therefore, 

the sensors 91, 93, 101, and 103 do not have to be attached to the bearings BR, and 

communication lines between the sensors 91, 93, 101, and 103 and the data processing devices 

81 and 83 do not have to be arranged at the bogies. Thus, the device cost and the installation 

work can be reduced. 

[0022] 	The first and second ambient temperature sensors 111 and 113 are connected to the 

first and second data processing devices 81 and 83, respectively, and detect an ambient 

temperature outside the train set 1. For example, the first ambient temperature sensor 111 is 

arranged under the first data processing device 81 through the casing 121 of the first data 

processing device 81, and the second ambient temperature sensor 113 is arranged under the 

second data processing device 83 through the casing 123 of the second data processing device 83. 

As above, the ambient temperature sensor 111 is adequately separated downward from the floor 

of the carbody 21, and the ambient temperature sensor 113 is adequately separated downward 

from the floor of the carbody 23. In addition, the data processing device 81 is interposed 

between the carbody 21 and the ambient temperature sensor 111, and the data processing device 

83 is interposed between the carbody 23 and the ambient temperature sensor 113. Therefore, 

thermal influences on the ambient temperature sensors 111 and 113 by heat radiated from the 

carbodies 21 and 23 can be suppressed. 

[0023] 	Fig. 2 is a block diagram of the bearing monitoring device 10 shown in Fig. 1. In 

the bearing monitoring device 10, the components mounted on the first car 11 and the 

components mounted on the third car 13 are practically the same as each other. Therefore, the 

components mounted on the third car 13 will be mainly explained with reference to Fig. 2. As 

shown in Fig. 2, the data processing device 83 includes a data processing unit 200 and the 

acceleration sensor 93 in the casing 123. The data processing unit 200 includes a processor, a 

volatile memory, a non-volatile memory, an I/O interface, and the like. The data processing 
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unit 200 includes a receiving portion 201, a storage portion 202, a diagnostic portion 203, and an 

output portion 204. The receiving portion 201 and the output portion 204 are realized by the 

110 interface. The storage portion 202 is realized by the volatile memory and the non-volatile 

memory. The diagnostic portion 203 is realized by the processor which performs arithmetic 

processing using the volatile memory in accordance with a program stored in the non-volatile 

memory. 

[0024] 	The receiving portion 201 receives information pieces of the temperatures of the 

sixteen bearings BR from the wireless receivers 63F and 63R which have received the 

information pieces from the wireless transmitters 52R, 53F, 53R, and 54F. The receiving 

portion 201 receives a data piece of the car traveling direction acceleration from the acceleration 

sensor 93. The receiving portion 201 receives a data piece of the internal pressure value of the 

air spring 73 from the air spring pressure sensor 103. The receiving portion 201 receives a data 

piece of the ambient temperature from the ambient temperature sensor 113. The storage portion 

202 stores the data pieces received by the receiving portion 201. Based on the data pieces 

stored in the storage portion 202, the diagnostic portion 203 diagnoses states of all the bearings 

BR of the four bogies 32R, 33F, 33R, and 34F. The output portion 204 outputs a result of the 

determination of the diagnostic portion 203 in a predetermined mode (such as transmission, 

display, or warning sound). 

[0025] 	Fig. 3 is a flow chart of a diagnostic process of the bearing monitoring device 10 

shown in Fig. 2. As shown in Figs. 2 and 3, first, the diagnostic portion 203 calculates a 

monitoring value form a data piece of the bearing temperature received by the receiving portion 

201, the monitoring value being used to monitor the state of the bearing BR (Step S1). 

Specifically, the diagnostic portion 203 calculates a temperature value AT. as a first monitoring 

value, the temperature value AT. being obtained by subtracting an ambient temperature To from 

a bearing temperature T. (n is an integer of 1 to 16), the ambient temperature To being detected 

by the ambient temperature sensor 113, the bearing temperature T. being received by the 

receiving portion 201. With this, a decrease in accuracy of the detection of the abnormality by 

a fluctuation of the ambient temperature can be prevented. Further, the diagnostic portion 203 

calculates a temperature increase rate (d/dt).AT. as a second monitoring value, the temperature 

increase rate (d/dt)•AT„ being a positive time change rate of the bearing temperature T. received 

by the receiving portion 201. 

[0026] 	Next, the diagnostic portion 203 calculates a load F by using an internal pressure 

value P of the air spring 73, the load F being applied to the bearing BR in a vertical direction, the 
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internal pressure value P being detected by the air spring pressure sensor 103 (Step S2). 

Specifically, the diagnostic portion 203 calculates the load F of the bearing BR by Formula 1 

below. In Formula 1, A denotes a pressure receiving area of the air spring, and W denotes the 

weight of a member interposed between the air spring and the bearing in the bogie. 

F = (13-A+W/2)/2 	Formula 1 

[0027] 	As above, the load applied to the bearing BR is calculated from the internal pressure 

value of the air spring 71 or 73. With this, unlike conventional cases, a strain gauge does not 

have to be attached to each bearing BR. Therefore, the device cost and the installation work 

can be reduced. Since the internal pressure values of the air springs 71 to 74 of the cars 11 to 

14 are considered to differ little from one another, the internal pressure values of the air springs 

71 and 73 of the first and third cars 11 and 13 are also used as the internal pressure values of the 

air springs 72 and 74 of the second and fourth cars 12 and 14 on which the data processing 

device (81, 83) is not mounted. For example, the internal pressure value of the air spring 71 of 

the first car 11 is used as the internal pressure value of the air spring 72 located close to the first 

car 11 out of the air springs 72 of the second car 12, and the internal pressure value of the air 

spring 73 of the third car 13 is used as the internal pressure value of the air spring 72 located 

close to the third car 13 out of the air springs 72 of the second car 12. With this, wires between 

the cars can be prevented from increasing. Thus, the device cost and the installation work can 

be reduced. 

[0028] 	Next, the diagnostic portion 203 calculates a rotating speed N of the bearing BR 

from car traveling direction acceleration Acc detected by the acceleration sensor 93 (Step S3). 

Specifically, the diagnostic portion 203 calculates the rotating speed N of the bearing BR by 

Formula 2 below. In Formula 2, D denotes a wheel diameter of the bogie, and 7C denotes the 

ratio of the circumference of a circle to its diameter. As above, since the rotating speed N of the 

bearing BR is calculated from the acceleration detected by the acceleration sensor 93 provided at 

the carbody, wires between the carbody and the bogie are reduced. Thus, the device cost and 

the installation work can be reduced. 

N = fAcc-dt/(70) 	Formula 2 

[0029] 	Next, the diagnostic portion 203 determines whether or not the first monitoring value 

(temperature value ATE) is not more than each of fixed thresholds THxi and THx2 (THxi < THx2) 

and also determines whether or not the second monitoring value (temperature increase rate 

(d/dt)•AT„) is not more than each of fixed thresholds THY' and THY2 (THY' < THy2) (Step S4). 

Specifically, when it is determined that the temperature value AT has exceeded the fixed 
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threshold THxi, and this determination is executed a predetermined number of times or for a 

predetermined period of time or more (Step S5), the diagnostic portion 203 determines that a 

slight abnormality has occurred, and the output portion 204 performs an output informing that 

the slight abnormality has occurred (Step S6). The slight abnormality is recorded in the storage 

portion 202 (Step S10). When it is determined that the temperature value AT. has exceeded the 

fixed threshold THx2, and this determination is executed a predetermined number of times or for 

a predetermined period of time or more (Step S5), the diagnostic portion 203 determines that a 

serious abnormality has occurred, and the output portion 204 performs an output informing that 

the serious abnormality has occurred (Step S6). The serious abnormality is recorded in the 

storage portion 202 (Step S10). 

[0030] 	Similarly, when it is determined that the temperature increase rate (d/dt).AT. has 

exceeded the fixed threshold THyi (THy2), and this determination is executed a predetermined 

number of times or for a predetermined period of time or more (Step S5), the diagnostic portion 

203 determines that the slight (serious) abnormality has occurred, and the output portion 204 

performs an output informing that the abnormality has occurred (Step S6). The abnormality is 

recorded in the storage portion 202 (Step S10). As above, when the abnormality is detected 

based on the fixed threshold in Steps S4 to S6, the process proceeds to Step S10 without 

executing a below-described comparison (Step S7) between the monitoring value and a variable 

threshold. 

[0031] 	When it is determined in Step S4 that each of the temperature value and the 

temperature increase rate is not more than any of the fixed thresholds, the diagnostic portion 203 

determines whether or not the first monitoring value (temperature value AT.) is not more than a 

first variable threshold THa, and also determines whether or not the second monitoring value 

(temperature increase rate (d/dt)•OT.) is not more than a second variable threshold THb (Step 

S7). 

[0032] 	As shown in Fig. 4A, the first variable threshold THa  for the temperature value is set 

so as to decrease as the load F of the bearing BR decreases and is also set so as to decrease as the 

rotating speed N of the bearing BR decreases. As shown in Fig. 4B, similarly, the second 

variable threshold THb for the temperature increase rate is set so as to decrease as the load F of 

the bearing BR decreases and is also set so as to decrease as the rotating speed N of the bearing 

BR decreases. When setting the variable thresholds THa  and THb, a distribution (operational 

performance) of generation frequency of the monitoring value (the temperature value, the 

temperature increase rate) obtained by making the train set 1 actually travel in advance is 
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prepared for each specific bearing load and each specific rotating speed. Then, a value selected 

from values in a range of c to 36 in the generation frequency of the monitoring value is 

determined as each of the variable thresholds THa  and THb. 

[0033] 	The variable thresholds THa  and THb may be stored in the storage portion 202 as a 

three-dimensional table or may be calculated by an arithmetic formula in which the load and 

rotating speed of the bearing are inputs. Further, each of the variable thresholds THa  and THb 

decreases like a linear function as the load F and/or the rotating speed N decrease. However, 

each of the variable thresholds THa  and THb may decrease like a nonlinear function or stepwise. 

To be specific, the variable threshold (THa, THb) when each of the load F and the rotating speed 

N is a second value is only required to be set to be smaller than the variable threshold (THa, THb) 

when each of the load F and the rotating speed N is a first value (second value < first value). 

[0034] 	When it is determined in Step S7 that the first monitoring value (temperature value 

AT) has exceeded the first variable threshold THa, and this determination is executed a 

predetermined number of times or for a predetermined period of time or more (Step S8), the 

diagnostic portion 203 determines that the slight abnormality has occurred, and the output 

portion 204 performs an output informing that the slight abnormality has occurred (Step S9). 

The slight abnormality is recorded in the storage portion 202 (Step S10). Similarly, when it is 

determined in Step S7 that the second monitoring value (temperature increase rate (d/dt).ATn) 

has exceeded the second variable threshold THb, and this determination is executed a 

predetermined number of times or for a predetermined period of time or more (Step S8), the 

diagnostic portion 203 determines that the slight abnormality has occurred, and the output 

portion 204 performs an output informing that the slight abnormality has occurred (Step S9). 

The slight abnormality is recorded in the storage portion 202 (step 10). 

[0035] 	In a situation where the load F and/or rotating speed N of the bearing BR decrease, 

and therefore, the bearing BR is hardly overheated, the diagnostic portion 203 lowers the 

variable thresholds THa  and THb. With this, an abnormal temperature increase of the bearing 

BR can be detected early. In contrast, in a situation where the load F and/or rotating speed N of 

the bearing BR increase, and therefore, the bearing BR is easily overheated, the diagnostic 

portion 203 raises the variable thresholds THa  and THb. With this, a normal temperature 

increase of the bearing BR can be prevented from being erroneously detected as an abnormality. 

Further, when any one of the temperature value and the temperature increase rate exceeds the 

variable threshold, the diagnostic portion 203 determines that the abnormality has occurred. 

Therefore, the abnormal temperature increase of the bearing BR can be detected further early. 
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For example, when the temperature increase rate exceeds the variable threshold although the 

temperature value does not exceed the variable threshold, the abnormality can be detected. 

Therefore, the sign of a trouble can be detected earlier than a case where only the temperature 

value is monitored. 

[0036] 	The present invention is not limited to the above embodiment, and modifications, 

additions, and eliminations may be made with respect to the configuration of the present 

invention. In the above embodiment, one air spring pressure sensor is provided at each car, and 

the internal pressure values of the air springs of a pair of bogies are calculated. However, one 

air spring pressure sensor may be provided at each air spring. The data pieces of the actual 

internal pressure values of the air springs of the second and fourth cars are not input to any of the 

data processing devices of the first and third cars. However, the data pieces of the internal 

pressure values of the air springs of the second car and the data pieces of the internal pressure 

values of the air springs of the fourth car may be input to the data processing device of the first 

car and the data processing device of the third car, respectively, through wires or wirelessly. 

The acceleration sensor is provided at each data processing device. However, one acceleration 

sensor may be provided at the train set, and the data processing devices may share an 

acceleration information piece detected by the acceleration sensor. The ambient temperature 

sensor may be accommodated in the casing of the data processing device. The ambient 

temperature sensor may be arranged under the data processing unit in the casing of the data 

processing device. The monitoring value may be only one of the temperature value and the 

temperature increase rate. The temperature value may be the bearing temperature itself. The 

diagnostic portion 203 may be provided outside the car (for example, at a remote location), not at 

the data processing device, and may be configured to communicate with the data processing 

device. 

Reference Signs List 

[0037] 	1 	train set 

10 	bearing monitoring device 

11 to 14 	car 

21 to 24 carbody 

31F to 34F, 31R to 34R bogie 

41F to 44F, 41R to 44R bearing temperature sensor 

51F to 54F, 51R to 54R wireless transmitter 

61F, 61R, 63F, 63R wireless receiver 

71 to 74 	air spring 
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81, 83 	data processing device 

91, 93 	acceleration sensor 

101, 103 	air spring pressure sensor 

121, 123 	casing 

201 	receiving portion (receiving unit) 

202 	storage portion (storage unit) 

203 	diagnostic portion (diagnostic unit) 

BR bearing 
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CLAIMS 

1. A bearing monitoring device of a railcar, the bearing monitoring device being 

configured to monitor a bearing of a bogie supporting a carbody, 

the bearing monitoring device comprising: 

a receiving unit configured to receive a data piece of a temperature of the bearing 

and at least one of a data piece of a load of the bearing and a data piece of a rotating speed of the 

bearing; and 

a diagnostic unit configured to, when a monitoring value exceeds a variable 

threshold, determine that an abnormality of the bearing has occurred, the monitoring value being 

at least one of a temperature value and a temperature increase rate, the at least one of the 

temperature value and the temperature increase rate being obtained from the data piece of the 

temperature of the bearing received by the receiving unit, wherein 

when at least one of a value of the data piece of the load and a value of the data piece 

of the rotating speed decreases, the diagnostic unit lowers the variable threshold. 

2. The bearing monitoring device according to claim 1, wherein: 

the variable threshold includes a first variable threshold and a second variable 

threshold; and 

when at least one of a first condition in which the temperature value has exceeded 

the first variable threshold and a second condition in which the temperature increase rate has 

exceeded the second variable threshold is satisfied, the diagnostic unit determines that the 

abnormality of the bearing has occurred. 

3. The bearing monitoring device according to claim 1 or 2, wherein: 

when the monitoring value has exceeded a fixed threshold, the diagnostic unit 

determines that the abnormality of the bearing has occurred; 

when the monitoring value has exceeded the variable threshold, the diagnostic unit 

determines that a slight abnormality has occurred; and 

when the monitoring value has exceeded the fixed threshold, the diagnostic unit 

determines that a serious abnormality has occurred. 

4. The bearing monitoring device according to any one of claims 1 to 3, wherein: 

the receiving unit receives a data piece of an ambient temperature; and 

the diagnostic unit calculates as the temperature value a value obtained by 

subtracting the ambient temperature from the temperature of the bearing. 


