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Title: Device for monitoring the lubrication condition of a bearing of a track roller of a
running gear of a tracked vehicle

Description

The invention relates to a device for monitoring the lubrication condition of the
bearing of a track roller of a running gear of a tracked vehicle by means of

temperature monitoring according to the preamble of patent claim 1.

Such tracked vehicles can be vehicles for mining, construction, forestry, agriculture,
landscaping, and material handling industries, for example heavy equipment for
moving earth and other materials. hydraulic and electric excavators, backhoes,
shovels, and drills. They are used at, for example, mining or construction sites. These
track vehicles are heavy-duty equipment, some are capable of moving thousands of
kilograms of material at a time. The drive system underneath such track vehicles
includes a track-type undercarriage. A track undercarriage is used to move the heavy
vehicle and large amounts of material over many types of terrain. Track
undercarriages are intended to operate an a variety of terrain conditions and can
handle a higher operating weight capacity than comparably sized wheeled

assemblies.

A device according to the preamble of patent claim 1 is known from international
patent application WO 2013/148735 A1 ("WO 735").

As explained in WO 735, the roller components and bearing bushings are ideally well
lubricated and there is a low friction contact surface between the bearing bushing
and the roller or between the bearing bushing and the shaft. Inadequate lubrication of
the contact surfaces will increase friction between the bearing bushing and the roller,
resulting in wear of the bearing bushing and eventually damage to the roller
assembly. Even with adequate lubrication, bearing bushings will wear over time due
to contact with the roller or shaft. Because bearing bushings and lubricant are inside
the roller assembly, the wear condition of the bearing bushings and the amount of

lubricant in the roller assembly are difficult to monitor.

According to WO 735, roller assemblies in a tracked vehicle chassis typically fail due
to inadequate lubrication. Without adequate lubrication, friction between the roller
and bearing bushing or bearing bushing and shaft increases significantly, causing

1



WO 2023/285296 PCT/EP2022/068992

component wear. One indicator of inadequate lubrication is increased heat within the

roller assembly.

Without constant monitoring of the roller assemblies of a tracked vehicle running
gear, lubrication problems go unnoticed and the bearing bushings tend to wear out
completely before the wear is noticed. Then the rollers run without bearing bushings.
When a bearing bushing is completely worn and the roller continues to run without a
bearing bushing, damage to the roller occurs as the roller contacts other surfaces
within the roller assembly. The "metal on metal" contact or "steel on steel" contact
between the roller and other surfaces of the roller assembly will cause the surface of
the roller and the surface of the other components to wear and deteriorate beyond
the point to which the parts can still be repaired. Eventually, a roller or bearing

bushing will wear and seize without lubricant.

The tracked vehicle then fails at the job site when a roller unexpectedly stops turning.
Tracked vehicles that fail at the point of use during operation create additional
hazards and maintenance problems and incur additional costs for repairs and
replacements. However, if lubricant problems or bearing bushing wear are detected
early, the affected roller assembly can be repaired or replaced in a timely and cost-
effective manner (e.g., as part of scheduled maintenance) without causing the

tracked vehicle to fail while on the job site.

In order to be able to detect a lack of lubricant and thus impending wear at an early
stage, WO 735 proposes monitoring the temperature of the roller assembly by means

of temperature sensors.

The monitoring device according to WO 735 has a roller assembly that includes a
fixed roller component and a bearing bushing. An opening is formed in the fixed roller
component. A first sensor is disposed in the opening of the fixed roller component
above the bearing bushing. The first sensor is configured to sense a first physical
property of the bearing bushing. The fixed roller component is configured as a shaft
or housing. The first sensor is a temperature sensor or a Hall effect sensor. A magnet
is disposed on the roller assembly. A second sensor is disposed in the opening of the
fixed roller component above the bearing bushing. The second sensor is configured
to sense a second physical property of the bearing bushing. A data transmission
device is coupled to the first sensor. Data is collected from the sensor. Data collected

by the sensor is transmitted to a receiving device.
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With regard to the further processing of the measured data, the following is described
in WO 735: The temperature sensor and the Hall effect sensor generate output
signals or output data in the monitoring device. The output signals or data from the
monitoring device are transmitted to an external receiving device that outputs the
signals or data. A transmitter or connection port is used to transmit the output signals
or data from the monitoring device to an external receiving device, such as a
computer. The transmitted data can then be uploaded to a computer or other device

that processes the data.

The data from the monitoring device is used to monitor the operational status of the
roller assembly. For example, when the monitoring device 58 measures the
temperature in the end caps 52 and 54 and the thickness of the bushing 56, the
monitoring device generates output signals or data that are transmitted to a computer
via a wireless transmitter. Alternatively, the output data is accessed via a port
connected to the monitoring device 58. The output data is processed and is used to
determine if the roller assembly 50 is operating at the correct temperature and
bearing bushing thickness. If the data indicates a problem with the roller assembly
50, the problem can be identified immediately. For example, if the temperature data
indicates that the roller assembly has reached an abnormally high temperature, a
manual or automatic alarm is triggered. For example, a person may monitor the data
and call the equipment operator if a roller assembly within the chassis reaches a
certain temperature or becomes too hot. Alternatively, the computer contains an
algorithm that automatically triggers an alert to the equipment operator when a roller
assembly reaches a certain temperature. WWhen the Hall effect reaches a certain
voltage and indicates critical bearing bushing wear, a manual or automatic alert is
triggered. Therefore, the monitoring device 58 provides real-time feedback on the

temperature and bearing bushing thickness of the roller assemblies 50.

A disadvantage of the running gear monitoring device known from WO 735 is that the
fixed roller component must have specially adapted openings to accommodate the
sensors, and that the sensors interact directly with the bearing bushing to record
usable temperature readings. As a result, the solution known from WO 735 cannot be
easily retrofitted to existing tracked vehicles without a running gear monitoring

device. In addition, the known solution is also costly to implement for equipping new
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vehicles because several components have to be machined and adapted to each

other in order to integrate the solution into the tracked vehicle's running gear.

It is an objective of the present invention to provide a device for monitoring the
lubrication condition of the bearing of a track roller of a running gear of a tracked
vehicle by means of temperature monitoring, with which both existing tracked
vehicles can be retrofitted and new vehicles can be equipped in a simple and cost-

effective manner.

This objective is reached according to the present invention by a device with the
features of patent claim 1. Advantageous further developments of the invention are

indicated in the dependent claims.

According to the invention, it was recognized that the fastening screw, with which the
bearing journal of the track roller is fastened to an element of the frame of the tracked
vehicle, can be used as a carrier element for both the temperature sensor and the
RFID transponder of the sensor arrangement. This makes it very easy to retrofit
existing tracked vehicles that do not have temperature monitoring devices with
temperature monitoring devices according to the present invention. Likewise, it is

very easy to equip new vehicles with a temperature monitoring device.

According to the invention, no specific modifications need to be made to the housing
accommodating the bearing journal of the track roller. In particular, no openings need
to be provided to accommodate the temperature sensor in the housing
accommodating the bearing journal of the track roller. According to the invention, all
components required for temperature monitoring are carried by the mounting screw.
It is therefore sufficient according to the invention to provide a fastening screw

equipped with these components.

Retrofitting existing tracked vehicles with a temperature monitoring device according
to the invention can be done, for example, simply by replacing the original fastening
screw with a fastening screw that carries the temperature sensor and the RFID

transponder.

Equipping new vehicles with the device according to the invention is comparably
simple. The existing design of the track roller, of the housing accommodating the
bearing journal of the track roller and the known mounting of the track roller on the

vehicle frame do not need to be modified. It is sufficient to provide a fastening screw
4
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designed according to the invention, i.e. which carries the temperature sensor and

the RFID transponder, as the fastening screw.

In the invention, sensor arrangements that are readily and inexpensively available on
the market can be used. In these sensor arrangements, the temperature sensor and
the RFID transponder can, for example, be arranged together as a modular unit in a

single housing.

Retrofitting temperature monitoring devices to existing tracked vehicles and
integrating such devices into new vehicles is thus made easy and inexpensive with

the invention for several reasons:

1) No components of the tracked vehicle chassis need to be structurally modified.
Replacing the previous fastening screw with a fastening screw according to
the invention that carries the sensor arrangement is sufficient to measure and

record the temperature data required for temperature and wear monitoring.

2) The reader for reading the temperature data from the RFID transponder is
independent of the sensor arrangement and can be attached to the tracked
vehicle at a suitable location. For example, the reader can be located at a
suitable reading distance from the RFID transponder on a component of the

vehicle frame.

3) The further processing device is both independent of the sensor arrangement
and independent of the reader device. The further processing device may be,
for example, a portable device such as a smartphone, a portable computer like
a tablet or the like. For new vehicles, the further processing device may be
integrated into the display and instrument panel in the cockpit or driver’s cabin
of the tracked vehicle. For existing vehicles, the further processing device can
be installed as a separate device subsequently in the cockpit or driver’s cabin

of the vehicle.

According to one embodiment of the invention, it is provided that the fastening screw
has a screw head, wherein the RFID transponder is disposed at the screw head. In
this embodiment, the fastening screw itself does not have to be structurally modified.
The RFID transponder can be glued to the screw head, for example. Alternatively,

the RFID transponder can also be screwed or otherwise mechanically attached to the
5
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screw head. In another alternative, the RFID transponder can be soldered or welded

to the screw head.

According to one embodiment of the invention, it is provided that the screw head of
the fastening screw has a recess in which at least the RFID transponder is arranged.
By arranging the RFID transponder in a recess in the head of the fastening screw,
the RFID transponder is accommodated in a protected manner. It can therefore not
be damaged so quickly in the harsh operating environment in which tracked vehicles,

such as construction vehicles in particular, are used.

According to one embodiment of the invention, it is provided that the fastening screw
has a longitudinal bore in which at least a part of the sensor arrangement, in
particular the temperature sensor, is arranged. By arranging the temperature sensor
in a longitudinal bore of the fastening screw, the accuracy of the temperature
measurement can be increased because the sensor is arranged closer to the bearing
components in relation to which the supply of lubricant is to be monitored and on
which signs of wear occur in the event of an undersupply of lubricant, than if there

were no longitudinal bore for inserting the temperature sensor.

According to one embodiment of the invention, it is provided that the longitudinal bore
is formed as a through bore, wherein the temperature sensor is disposed at the end
of the through bore spaced from the screw head. By this arrangement, the accuracy
of the temperature measurement can be further increased, because the sensor is
arranged even closer to the bearing components with respect to which the supply of
lubricant is to be monitored and at which signs of wear occur in the event of an

undersupply of lubricant.

According to one embodiment of the invention, it is provided that the reader is

configured as a radio frequency antenna.

According to one embodiment of the invention, the sensor arrangement is designed
as an active sensor arrangement with an energy source or an energy harvesting
system and the RFID transponder can be supplied with energy by the energy source
or the energy harvesting system. Due to their own energy source, such sensor
arrangements work very reliably. Dropouts when reading out the measurement data

rarely occur.
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According to one embodiment of the invention, it is provided that the sensor
arrangement is configured as a passive sensor arrangement without its own energy
source, wherein the reader has an energy source and the sensor arrangement is
configured to be excitable by the reader. In this embodiment, the sensor arrangement
is designed to be very low-maintenance, robust and not very susceptible to faults.
When the energy source is arranged on the reader, it can be replaced or maintained
more easily than when the energy source is arranged on the sensor arrangement,
because the reader can often be arranged in a more accessible location on the
tracked vehicle than the sensor arrangements. If one reader is configured to read the
measurement data of several sensor arrangements of several track rollers, then the
maintenance requirement and the effort to replace the energy source is also reduced
compared to a device in which each respective sensor arrangement comprises the

energy source.

According to one embodiment of the invention, it is provided that the temperature
sensor is designed as a thermocouple. This makes the sensor arrangement robust
and less susceptible to failure, and therefore well suited for use in a harsh and dirty
operating environment. Thermocouples are also inexpensive and readily available on

the market.

It is also an objective of the present invention to provide a method for monitoring the
lubrication condition of the bearing of a track roller of a running gear of a tracked
vehicle by means of temperature monitoring, which can be used in a simple and cost-

effective manner both on existing tracked vehicles and on new vehicles.
This objective is reached by a method with the features of patent claim 10.

Advantageous further embodiments of the method according to the invention are

indicated in the dependent claims referring back to the independent method claim.

With regard to the method, the invention exploits the knowledge that sufficiently
accurate temperature measurements can be carried out with a sensor arrangement
arranged on the fastening screw for fastening the track roller to the vehicle frame,
which allow sufficient conclusions to be drawn about the lubricant supply to the
bearing of the track rollers in the running gear of the tracked vehicle. This makes it
unnecessary to provide the temperature sensors as close as possible to the bearing

journals, so that special openings can be dispensed with in which the temperature
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sensors are arranged as directly as possible next to or above the bearing journal or

the bearing bushing of the track roller.

According to one embodiment of the method according to the invention, it is provided
that the RFID transponder is disposed on a free end of the fastening screw and the
reader is disposed on the frame. This allows the temperature monitoring device

according to the invention to be installed easily and quickly.

According to one embodiment of the method according to the invention, it is provided
that the fastening screw comprises a longitudinal bore, wherein the temperature data
is sensed by a temperature sensor disposed at least partially in the longitudinal bore.
In this way, the accuracy of the temperature measurement can be increased because
the temperature sensor can be arranged close to the bearing components in relation
to which the supply of lubricant is to be monitored and on which signs of wear occur

in the event of an undersupply of lubricant.

If the longitudinal bore is designed as a through-hole and the temperature sensor
measures the temperature data at the end of the through-hole spaced from the free
end of the fastening screw, the measurement accuracy is increased even further
compared to a solution where the temperature sensor is arranged in a longitudinal

bore designed as a blind hole.

According to one embodiment of the method according to the invention, it is provided
that the sensor arrangement is designed as an active sensor arrangement with an
energy source or an energy harvesting system and the RFID transponder is supplied
with energy by the energy source or the energy harvesting system. Such a method

works very reliably and is not very susceptible to faults.

According to one embodiment of the method according to the invention, it is provided
that the sensor arrangement is configured as a passive sensor arrangement without
its own energy source, wherein the reader comprises an energy source and the
sensor arrangement is excited by the reader. A method designed in this way
operates very reliably and is not very susceptible to faults. Because the energy
source is arranged on the reader, it can be replaced or maintained more easily than if
the energy source is arranged on the respective sensor arrangement. The reader can
often be located in a more accessible location on the tracked vehicle than the sensor

arrangements. Furthermore, if one reader is configured to read the measurement

8
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data of several sensor arrangements, then the maintenance requirement and the
effort for replacing the energy source is also reduced compared to a device in which

the respective sensor arrangement comprises the energy source.

The invention is explained in more detail below with reference to figures. The figures

show in schematic representation

Fig. 1 A part of a tracked vehicle chassis with the device according to the invention in

a side view from the outside;

Fig. 2 a sectional view of a track roller of a device according to Fig. 1 attached to an

element of the vehicle frame;

Fig. 3 an enlarged representation of a first embodiment of the fastening screw for a
device according to Figs. 1 and 2, wherein the fastening screw carries a

temperature sensor and an RFID transponder;

Fig. 4 an enlarged representation of a second embodiment of the fastening screw for
a device according to Figs. 1 and 2, wherein the fastening screw carries a

temperature sensor and an RFID transponder;

Fig. 5 an enlarged representation of a third embodiment of the fastening screw for a
device according to Figs. 1 and 2, wherein the fastening screw carries a

temperature sensor and an RFID transponder;

Fig. 6 an enlarged representation of a fourth embodiment of the fastening screw for a
device according to Figs. 1 and 2, wherein the fastening screw carries a

temperature sensor and an RFID transponder.

Fig. 1 shows a part of a tracked vehicle undercarriage in a side view from the outside.
The illustrated part of the running gear includes elements 8 of the vehicle frame 3,
track rollers 1 attached to the vehicle frame 3, and the track chain 20 running on the
track rollers 1. The track chain 20 is driven by the drive roller 21. In the view from the
outside shown in Fig. 1, the track rollers 1 have bearing journals 2 that cannot be
seen in more detail in Fig. 1 (see Fig. 2). The track rollers 1 are fastened to elements
8 of the vehicle frame 3 by means of fastening screws 6. The reader 11 for reading
out the temperature measurement data captured by the RFID transponder (not
shown in Fig. 1) is attached to the vehicle frame 3. The distance between the reader

11 and the RFID transponders 10 arranged on the fastening screws 6 is selected so

9
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that even with respect to the fastening screw 6 furthest away from the reader 11, the
maximum permissible distance for trouble-free reading of the measurement data is

not exceeded.

The reader 11 transmits the temperature data wirelessly to a further processing
device. The further processing device 5 shown in Fig. 1 as an example is a

smartphone.

Fig. 2 shows a sectional view of a track roller 1 of the running gear of a tracked
vehicle in a perspective view from the outside. The track roller 1 has a central shaft
that includes an end bearing journal 2. The end bearing journal 2 has a threaded
bore 7 aligned with a through bore 25 disposed in an element 8 of the vehicle frame
3. The bearing journal 2 is connected to the element 8 of the vehicle frame 3 via the

fastening screw 6.
The bearing journal 2 is supported by a sleeve bearing 24.

The fastening screw 6 has a through bore 15. The fastening screw 6 carries a sensor
arrangement 4 that comprises a temperature sensor 9 and an RFID transponder 10.
The temperature sensor 9 is arranged in the through bore 15. The RFID transponder
10 is also arranged in the through bore 15 of the fastening screw 6. The temperature
sensor 9 is arranged closer to the center of the vehicle and closer to the bearing
point over which the track roller 1 is supported on the bearing journal 2 than the RFID

transponder 10.

Instead of the through bore 15 shown in Fig. 2, a blind hole could also be provided in

the fastening screw 6 according to an alternative embodiment.

According to another alternative embodiment, the entire sensor arrangement 4
comprising the temperature sensor 9 and the RFID transponder 10 could be
arranged in a recess 13 arranged exclusively in the screw head 12 of the fastening
screw 6 (see Fig. 6). In this embodiment, an advantage is that the shank of the
fastening screw 6 can be designed as a solid screw bolt that does not have a hole
and is therefore mechanically more resilient than a fastening screw 6 whose screw

shank has a through-hole or blind hole.

In the embodiment of the invention shown in Fig. 2, the RFID transponder 10 is

arranged in the area of the screw head 12 of the fastening screw 6, so that it is

10
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arranged as close as possible to the reader 11. The reader 11 is fastened to the
vehicle frame 3. In the embodiment shown, the reader 11 is designed as a high-

frequency antenna and has its own power supply by means of a battery (not shown).

Fig. 3 shows an enlarged view of the fastening screw 6 with the through bore 15
according to Fig. 2. The sensor arrangement 4 with the temperature sensor 9 and the
RFID transponder 10 is arranged in the through bore 15. The RFID transponder 10 is
arranged at the outer end of the through bore 15. The temperature sensor 9 extends
further into the interior of the fastening screw 6. The temperature sensor 9 and the

RFID transponder 10 may be arranged in a common housing.

The sensor arrangement 4 according to Fig. 3 is passive. The temperature sensor 9
measures the temperature of the fastening screw 6 at the location where the
temperature sensor 9 is located. The measured values are passed on to the RFID
transponder 10 and recorded by it. The RFID transponder 10 is excited by the reader
11 (see Figs. 1 and 2), which reads out the captured temperature values from the
RFID transponder 10. The reader 11 transmits the temperature data to a further
processing device 5 (see Fig. 1). The further processing device 5 may be a mobile
device such as a smartphone or a portable computer such as a tablet. Alternatively,
the further processing device 5 may be a computer located in the operator’s cabin or
cockpit of the tracked vehicle, e.g. integrated into the instrument panel or dashboard

of the tracked vehicle, or installed as a separate device in the operator’s cabin.

The invention makes use of the insight that the temperature data measured by the
temperature sensor do not necessarily have to be measured directly on the surface
of the bearing element, i.e. directly on the surface of the bearing bushing as in WO
2013/148735 A1, but that it is sufficient to arrange the temperature sensor at a
distance from the bearing point at the fastening screw, and to measure the

temperature data there.

In order to determine whether a critical temperature has been reached, it can be
sufficient to monitor the temperature measured by the temperature sensor 9 over

time. If a critical temperature has been reached the vehicle operator can react.

It is also possible to create a correlation table which shows the correlation between
the temperatures measured by the temperature sensor 9 in the area of the fastening

screw and the temperatures of the bearing journal 2 or the bearing bushing/sleeve

11
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bearing 24. Such a correlation table can be created, for example, by simultaneously
measuring both the temperature at the location of the temperature sensor 9 and the
temperature which is present at the bearing journal 2 or the bearing bushing/sleeve
bearing 24, and then comparing both temperature values measured at the same

measurement time.

The transmission of data from the reader 11 to the further processing device 5 may
be wireless or cabled. The further processing device 5 can be set up to emit a
warning signal if the measured temperature values reach or exceed a predefinable
limit value. In this way, the tracked vehicle can be subjected to a (e.g. regular)
maintenance measure before it breaks down during its operation on a construction

site, i.e. before increased repair work and repair costs are incurred.

The advantage of the embodiment according to Fig. 3 is that low-cost sensor
arrangements 4 manufactured as mass products can be used. These sensor
arrangements 4 are readily available on the market. They can be easily installed and

work together with an active reader 11 in a straightforward manner ("plug-and-play").

Fig. 4 shows an embodiment of the invention in which the temperature sensor 9 is
arranged at the inside end of the through bore 15, while the RFID transponder 10 is
arranged at the outside end of the through bore 15. In the illustrated embodiment
example, the RFID transponder 10 is arranged at the same location as in the
embodiment example according to Fig. 3. The temperature measurement data is
transmitted from the temperature sensor 9 to the RFID transponder 10 via a
connection 22. This connection 22 can be a wireless data transmission connection,
but it can also be a connection cable for a wired transmission of the temperature

data.

The advantage of the embodiment according to Fig. 4 is that a more precise
temperature measurement is possible than with the arrangement of the temperature

sensor 9 according to Fig. 3.

Fig. 5 shows an embodiment of the invention in which the fastening screw 6 does not
have a through bore, but a blind hole 23. The design and arrangement of the sensor
arrangement 4 is comparable to Fig. 3. Due to the design of the hole receiving the

sensor arrangement 4 as a blind hole 23, the threaded bolt of the fastening screw 6

12
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is solid, so that the fastening screw 6 can bear greater loads than a fastening screw

with a through bore and a threaded bolt of hollow cylindrical design.

Fig. 6 shows an embodiment of the invention in which neither a through bore nor a
blind hole is provided in the fastening screw 6 to accommodate the sensor
arrangement 4. Instead, a recess 13 is provided in the screw head 12 of the
fastening screw 6 in which the sensor arrangement 4 is arranged. This recess 13 can

be manufactured in the screw head 12, for example, by turning or milling.

This embodiment of the invention also has the advantage that inexpensive sensor
arrangements 4 manufactured as mass products can be used. These sensor
arrangements 4 are readily available on the market. They can be easily installed and

work together with an active reader 11 in a straightforward manner ("plug-and-play").

The proposed solution takes advantage of the realization that the temperature
readings from the temperature sensor do not necessarily have to be measured
directly on the surface of the bearing element, i.e. directly on the surface of the
bearing bushing as in WO 2013/148735 A1, but that it is sufficient to arrange the
temperature sensor at a distance from the bearing point at the fastening screw, and

to measure the temperature data there.

According to one possibility, an existing correlation between the temperatures in the
area of the fastening screw and the temperatures in the bearing journal or bearing
bushing/sleeve bearing supporting the bearing journal can be taken into account
when evaluating the measured temperature values. Such a correlation can be
worked out, for example, in tests by simultaneously measuring and comparing both

temperature values.

According to another possibility, the development of a temperature trend over time for
the temperatures measured by the temperature sensor 9 can be observed as part of

the evaluation of the measured temperature values.
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Claims

1.

Device for monitoring the lubrication condition of the bearing of a track roller
(1) of a running gear of a tracked vehicle by means of temperature monitoring,
wherein the track roller (1) has at least one bearing journal (2), wherein the
track roller (1) is mounted in a frame (3) of the tracked vehicle via the bearing
journal (2), wherein a sensor arrangement (4) is arranged in the region of the
bearing journal (2), wherein the sensor arrangement (4) is set up to transmit
temperature data measured by the sensor arrangement (4) wirelessly to a
further processing device (5),

characterized in that

the sensor arrangement (4) is arranged on a fastening screw (6),

wherein the fastening screw (6) is screwed into a threaded bore (7) provided in
the bearing journal (2),

wherein the track roller (1) is fastened to an element (8) of the frame (3) by
means of the fastening screw (6),

wherein the sensor arrangement (4) comprises a temperature sensor (9), with
which instantaneous temperature data can be measured,

wherein the sensor arrangement (4) comprises an RFID transponder (10) with
which the temperature data can be acquired,

wherein a reader (11) is provided at a distance from the RFID transponder
(10) suitable for reading out the acquired temperature data,

and wherein the reader (11) is configured for transmitting the temperature data

to the further processing device (5) for further processing.

The device of claim 1, wherein the fastening screw (6) comprises a screw
head (12), wherein the RFID transponder (10) is disposed at the screw head
(12).

The device of claim 2, wherein the screw head (12) has a recess (13) in which

at least the RFID transponder is arranged.
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4,

Device according to any one of claims 1 to 3, wherein the fastening screw (6)
has a longitudinal bore (14) in which at least a part of the sensor arrangement

(4), in particular the temperature sensor (9), is arranged.

The device of claim 4, wherein the longitudinal bore (14) is formed as a
through bore (15), wherein the temperature sensor (9) is disposed at the end

of the through bore (15) spaced from the screw head (12).

The device according to any one of claims 1 to 5, wherein the reader (11) is

configured as a radio frequency antenna.

Device according to any one of claims 1 to 6, wherein the sensor arrangement
(4) is designed as an active sensor arrangement with an energy source or an
energy harvesting system and the RFID transponder (10) can be supplied with

energy by the energy source or the energy harvesting system.

Device according to any one of claims 1 to 6, wherein the sensor arrangement
(4) is configured as a passive sensor arrangement without its own energy
source, wherein the reader (11) has an energy source and the sensor

arrangement (4) is configured to be excitable by the reader (11).

Device according to any one of claims 1 to 8, wherein the temperature sensor

(9) is designed as a thermocouple.

10. Method for monitoring the lubrication condition of the bearing of a track roller

(1) of a running gear of a tracked vehicle by means of temperature monitoring,
wherein the temperature monitoring is carried out during operation of the
tracked vehicle by means of a sensor arrangement (4), wherein the track roller
(1) is mounted in a frame (3) of the tracked vehicle via at least one bearing
journal (2), wherein the sensor arrangement (4) is arranged in the region of the
bearing journal (2), wherein the temperature data measured by the sensor
arrangement (4) are transmitted wirelessly to a further processing device (5)
characterized in that

the sensor arrangement (4) is arranged on a fastening screw (6),

wherein the fastening screw (6) is screwed into a threaded bore (7) provided in

the bearing journal (2),
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wherein the track roller (1) is fastened to an element (8) of the frame (3) by
means of the fastening screw (6),

wherein the sensor arrangement (4) comprises a temperature sensor (9) with
which instantaneous temperature data are measured,

wherein the sensor arrangement (4) comprises an RFID transponder (10) with
which the temperature data are acquired,

wherein the acquired temperature data are read out by means of a reader (11)
which is arranged at a distance from the RFID transponder (10) suitable for
reading out the temperature data,

and wherein the temperature data are transmitted from the reader (11) to the

further processing device (5) for further processing.

11. The method of claim 10, wherein the RFID transponder (10) is disposed on a
free end of the fastening screw (6) and the reader (11) is disposed on the

frame (3).

12. The method of any one of claims 10 to 11, wherein the fastening screw (6)
comprises a longitudinal bore (14), and wherein the temperature data is
sensed by a temperature sensor (9) disposed at least partially in the

longitudinal bore (14).

13. The method of claim 12, wherein the longitudinal bore (14) is configured as a
through bore (15), and wherein the temperature sensor (9) measures
temperature data at the end of the through bore (15) spaced from the free end

(16) of the fastening screw (6).

14. Method according to one of the preceding claims, wherein the sensor
arrangement (4) is designed as an active sensor arrangement with an energy
source or an energy harvesting system and the RFID transponder is supplied

with energy by the energy source or the energy harvesting system.

15. The method according to any one of claims 10 to 13, wherein the sensor
arrangement (4) is configured as a passive sensor arrangement without its
own energy source, wherein the reader (11) comprises an energy source and

the sensor arrangement (4) is excited by the reader (11).
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