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(57) Abstract: The present invention relates to a tube cutting
knife monitoring system for a filling machine for manufactur-
ing packages from a tube, the filling machine comprising a
tube cutting knife (18) and a hydraulic system (20) adapted to
actuate the tube cutting knife, wherein the monitoring system
comprises: a pressure sensor (22) adapted to detect hydraulic
pressure of the hydraulic system when the tube cutting knife
is cutting the tube; and a logging system (26) adapted to log
the hydraulic pressure detected by the pressure sensor.
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A CUTTING KNIFE MONITORING SYSTEM FOR
A FILLING MACHINE

Field of the invention

The present invention relates to a tube cutting knife monitoring system
for a filling machine for manufacturing packages from a tube. The present
invention also relates to a filling machine comprising such a system. The
present invention also relates to a method of monitoring wear of a tube cutting

knife in a filling machine.

Background
A filling machine for manufacturing packages from a tube typically

comprises tube cutting knifes adapted to cut the tube, and a hydraulic system
adapted to actuate the tube cutting knifes. The tube cutting knifes may be
changed based on running hours. However, this could lead to knifes being
changed too early or too late. The former could mean that the knife is not
utilized enough. The latter could disturb or interrupt the production, and affect
the aseptic performance in the filling machine in case of an aseptic filling

machine.

Summary of the invention

It is an object of the present invention to overcome or at least alleviate
the above-mentioned drawbacks.

According to a first aspect of the invention, where is provided a tube
cutting knife monitoring system for a filling machine for manufacturing
packages from a tube, the filling machine comprising a tube cutting knife and
a hydraulic system adapted to actuate the tube cutting knife, wherein the
monitoring system comprises: a pressure sensor adapted to detect hydraulic
pressure of the hydraulic system when the tube cutting knife is cutting the
tube; and a logging system adapted to log the hydraulic pressure detected by
the pressure sensor.

The present invention is based on the understanding that it is possible
to monitor wear of the tube cutting knife by detecting (and logging) hydraulic
pressure of the hydraulic system that actuates the tube cutting knife. That is,
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the detected hydraulic pressure indicates the wear of the tube cutting knife. In
this way, it is possible to avoid interruption in the production and in a long
term risk for unsterile packages. Furthermore, it may give a better supervision
of the condition for the tube cutting knife. It may be possible to use the tube
cutting knife optimally, and it may is also possible to get statistics over life
span and get online information of the performance of the tube cutting knife.

The logging system may be configured to indicate that the tube cutting
knife is worn out if the detected hydraulic pressure when the tube cutting knife
cuts through the tube exceeds a predetermined threshold. That is, when the
tube cutting knife starts to be worn out the hydraulic pressure increases. The
logging system may for example activate an alarm when the detected
hydraulic pressure exceeds the predetermined threshold. The predetermined
threshold may for example be established though experiments or tests.

The detected hydraulic pressure may be a hydraulic pressure profile.

According to a second aspect of the invention, there is provided a filling
machine for manufacturing packages from a tube, comprising: a tube cutting
knife; a hydraulic system adapted to actuate the tube cutting knife; and a tube
cutting knife monitoring system according to the first aspect. This aspect may
exhibit the same features and/or technical effects as the first aspect.

According to a third aspect of the invention, there is provided a method
of monitoring wear of a tube cutting knife in a filling machine for
manufacturing packages from a tube, wherein the filling machine comprises a
hydraulic system adapted to actuate the tube cutting knife, and wherein the
method comprises: detecting hydraulic pressure of the hydraulic systemwhen
the tube cutting knife is cutting the tube, wherein the detected hydraulic
pressure indicates the wear of the tube cutting knife. This aspect may exhibit
the same features and/or technical effects as the first and/or second aspect,
and vice versa. The method may be repeated until the detected hydraulic
pressure indicates the tube cutting knife is worn out.

The method may further comprise: logging the detected hydraulic

pressure.



WO 2017/102864 PCT/EP2016/081037

10

15

20

25

30

3

The method may further comprise: indicating that the tube cutting knife
is worn out if the detected hydraulic pressure when the tube cutting knife cuts
through the tube exceeds a predetermined threshold.

The detected hydraulic pressure may be a hydraulic pressure profile.

Brief description of the drawings

These and other aspects of the present invention will now be described
in more detail, with reference to the appended drawings showing one or more
embodiments of the invention.

Fig. 1 schematically illustrates a tube cutting knife monitoring system
for a filling machine according to an embodiment of the present invention.

Fig. 2 shows hydraulic pressure over time.

Fig. 3 shows hydraulic pressure over time when the knife is passing
through the tube.

Fig. 4 is a flow chart of a method according to an embodiment of the

present invention.

Detailed description of the invention

Fig. 1 schematically illustrates a tube cutting knife monitoring system
10 for a filling machine 12 according to an embodiment of the present
invention.

The filling machine 12 is adapted to fill and manufacture packages 14
from a continuous tube 16 of packaging material. The filling machine 12 may
for example be Tetra Pak TBA/8. The filling machine 12 may be an aseptic
filling machine. The system 10 can also be used in a filling machine running
pasteurized products.

The filling machine 12 comprises a tube cutting knife 18. The tube
cutting knife 18 is utilized to cut or separate the continuous tube 16 into
individual packages 14, for example in connection with sealing of the tube 16.
The filling machine 12 further comprises a hydraulicsystem 20. The hydraulic

system 20 adapted to actuate the tube cutting knife 18.
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The monitoring system 10 comprises a pressure sensor 22. The
pressure sensor 22 may for example be attached to a hydraulic pipe 24 of the
hydraulic system 20. The pressure sensor 22 adapted to detect hydraulic
pressure of the hydraulic system 20 when the tube cutting knife 18 is cutting
the tube 16.

The monitoring system 10 further comprises a logging system 26. The
logging system 26 is connected (wired or wireless) to the pressure sensor 22.
The logging system 26 is adapted to log or record the hydraulic pressure
detected by the pressure sensor 22. The logging system 26 may use an
electrical signal from an electrical hydraulic valve of the hydraulic system 20
as a trig signal to start the logging. The monitoring system 10 may comprise
a computer, logic circuit or other intelligence for analyzing the pressure
signal.

Examples of hydraulic pressures detected by the pressure sensor 22
for tube cutting knives with different running hours are shown in fig. 2. Also,
new and claimed knives are shown in fig. 2. The detected hydraulic pressure
has a profile (‘hydraulic pressure profile’). The circle in fig. 2 shows the
portion of the hydraulic pressure profile when the tube cutting knife 18 cuts
through the tube. Said portion may be described as an initial, local maximum
before the main peak pressure of the profile. As further shown in fig. 3, the
hydraulic pressure increases with running hours. To this end, the logging
system 26 may be configured to indicate that the tube cutting knife 18is worn
out and needs replacement if the detected hydraulic pressure when the tube
cutting knife 18 cuts through the tube 16 exceeds a predetermined threshold.

The monitoring system 10 may further comprise an alarm 30
connected to the logging system 26. The alarm 30 may be activated then the
logging system 26 indicates that the tube cutting knife 18 is worn out. The
alarm 30 could for example be a visual alarm, an audible alarm, a message
sent to an operator of the filling machine 12, etc.

Further, the monitoring system 10 may be connected to a remote entity
(not shown) to provide online information of the performance of the tube
cutting knife 18.

A method of monitoring wear of the tube cutting knife 18 in the filling

machine 12 according to an embodiment of the invention will now be
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described with reference to fig. 4. The method may be performed using the
monitoring system 10.

In step S1, hydraulic pressure of the hydraulic system when the tube
cutting knife 18 is cutting the tube 16 is detected. The detected hydraulic
pressure indicates the wear of the tube cutting knife 18.

The detected hydraulic pressure may be logged in step S2.

If the detected hydraulic pressure exceeds a predetermined threshold
when the tube cutting knife cuts through the tube, the method may indicate
that the tube cutting knife 18 is worn out in step S3. The method may for
example activate an alarm that the tube cutting knife 18 should be replaced. If
the detected hydraulic pressure does not exceed the predetermined
threshold, step S1 and (optionally) step S2 may be repeated.

The person skilled in the art realizes that the present invention by no
means is limited to the preferred embodiments described above. On the
contrary, many modifications and variations are possible within the scope of
the appended claims. For example, the filling machine 12 can comprise at
least one additional tube cutting knife that may be monitored. The filling
machine 12 may for example comprise a left side tube cutting knife and a
right side tube cutting knife. To this end, the monitoring system 10 may
comprise at least one pressure sensor per tube cutting knife, wherein each
pressure sensor is connected to the logging system, so that the monitoring
system may detect the hydraulic pressure of both sides (or of all knives if the

filling machine comprises more than two knives).
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CLAIMS

1. A tube cutting knife monitoring system (10) for a filling machine (12) for
manufacturing packages (14) from a tube (16), the filling machine comprising
a tube cutting knife (18) and a hydraulic system (20) adapted to actuate the
tube cutting knife, wherein the monitoring system comprises:

a pressure sensor (22) adapted to detect hydraulic pressure of the
hydraulic system when the tube cutting knife is cutting the tube; and

a logging system (26) adapted to log the hydraulic pressure detected

by the pressure sensor.

2. A system according to claim 1, wherein the logging system is
configured to indicate that the tube cutting knife is worn out if the detected
hydraulic pressure when the tube cutting knife cuts through the tube exceeds

a predetermined threshold.

3. A system according to claim 1 or 2, wherein the detected hydraulic

pressure is a hydraulic pressure profile.

4. A filling machine (12) for manufacturing packages (14) froma tube
(16), comprising:
a tube cutting knife (18);
a hydraulic system (20) adapted to actuate the tube cutting knife; and
a tube cutting knife monitoring system (10) according to any preceding

claim.

5. A method of monitoring wear of a tube cutting knife in a filling machine
for manufacturing packages from a tube, wherein the filling machine
comprises a hydraulic system adapted to actuate the tube cutting knife, and

wherein the method comprises:
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detecting hydraulic pressure of the hydraulic system when the tube
cutting knife is cutting the tube, wherein the detected hydraulic pressure
indicates the wear of the tube cutting knife.

5 6. A method according to claim 5, which method further comprises:

logging the detected hydraulic pressure.

7. A method according to claim 5 or 6, which method further comprises:
indicating that the tube cutting knife is worn out if the detected
10 hydraulic pressure when the tube cutting knife cuts through the tube exceeds
a predetermined threshold.

8. A method according to any claim 5-7, wherein the detected hydraulic

pressure is a hydraulic pressure profile.

9. A software for detecting a performance of a tube cutting knife
according to any one of claim 5-8.
15
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