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CUTTING SYSTEM FOR PAPER MACHINE
CLOTHING WITH CONTROL, DRIVE
TECHNOLOGY AND VISION APPLICATION
FROM BECKHOFF

High-precision and real-time position detection and adjustment are used to
ultrasonically cut the textile coverings to the desired width.

Machines for the production of paper
are divided into several sections, each
requiring a special conveyor belts the
so-called paper machine clothing.
These are belts, some of which are sev-
eral meters wide and made of high-tech
textiles with different properties. The
paper pulp is transported through the
paper machine on them. Due to different
machine types and paper formats, these
clothings, which are made of high-tech
textiles, are supplied in customer-spe-
cific formats. However, on the weaving
machines used to produce the clothings
the width can only be roughly adjusted.
Therefore, after production, a cutting
process is required to cut the fabric to
the desired width. For this cutting pro-
cess, new maobile cutting machines were
developed and put into operation in co-
operation with Hille Engineering for a
producer of paper machine clothing.

For the cutting process, the clothing is
stretched with the help of two calen-

ders. The cutting machines are posi-
tioned and aligned on both sides of the
clothing. The calenders now move the
clothing through the machine until the
belt has run through once completely.
The textile is clamped in the machine
between an ultrasonic head and a cut-
ting wheel. The ultrasonic excitation
causes the material to be cut and the
edge is slightly melted by the heat gen-
erated simultaneously. This seals the
edge and prevents it from fraying.

Whenmovingthe verylarge-formatcov-
erings, there are always slight changes
in position orthogonal to the direction
of movement. To compensate for these
movements and ensure a consistent
width of the clothing, both cutting ma-
chines must follow these changes. For
this purpose, each of the machines is
equipped with a vision system.

The ultrasonic head and camera are
mounted on two independently moving

axes. Colored threads which are insert-
ed into the fabric at regular intervals
in the direction of movement makea
changes in their position detectable by
the camera. The deviation from the tar-
getpositionistransmitted to the cutting
axis sothatanadjustment can be made.

Hille Engineering was responsible
for the mechanical design and man-
ufacturing in this project. The con-
trol, drive technology and image pro-
cessing of the cutting systems were
implemented by Quality Automation
completely with components from
Beckhoff. PLC and Motion Control
have long been part of the Beckhoff
product portfolio, but with TwinCAT
Vision the option of image processing
is now also integrated on a uniform
control platform. This not only sim-
plifies the configuration of the sys-
tem, but also enables camera-based
control and synchronization in real
time. In this way, the position data ac-



left: User interface with camera image,
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quired by the camera on the machine
is processed by the motion control in
the same PLC cycle and the position of
the axes is adjusted without latency.
The comprehensive library also ena-
bles the solution of complex require-
ments in the area of geometry control
or surface analysis. All cameras with
GigE-Vision interface can be connect-
ed to the controller. Only the appro-
priate driver must be installed on the
Beckhoff Industrial PC. A camera
and optics from Matrix Vision, both in
dust- and vibration-proof design, are
used on the machines.

This type of image processing inte-
gration has the advantage that both
the camera image and the machine
parameters and settings can be seen
on a common panel and no separate
monitor needs to be attached to the
machine for image display. The space
required in the control cabinet is also
significantly reduced by this inte-
gration, enabling the construction of
small and lightweight systems.

The visualization was implemented
using a client-server solution and a
Beckhoff panel. The generous format
of the screen and the high resolution
enable convenient operation and dis-
play of parameters and recorded imag-
es that can be recognized even from a
distance. The HMI server provides the
user interface by means of a modular
web server. Via a browser, the user in-
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terface can be called up not only on
the panel, but also on a mobile end
device or PC. For this, the PLC and the
end device must be in the same net-
work. This is possible by integrating
the equipment into the company net-
work or establishing a local network.
Especially with regard to the large
distance between the two cutting ma-
chines, this is very helpful for operat-
ing and monitoring both machines at
the same time.

The entire system architecture can be
transferred to numerous other plant
and machine concepts due to the scal-
ability and the large functional scope
of TwinCAT 3. In particular, if a con-
nection to databases or integration of
diverse hardware in the area of drive
technology, sensor technology or im-
age processing is planned, a concept
with components from Beckhoff is al-
ways worth considering.

Quality Automation GmbH
Konrad-Adenauer-Stral3e 156
52223 Stolberg,

Deutschland / Germany

AU L s N

HILLE

engineering

Hille Engineering GmbH & Co. KG
Vennstrafle 4

52159 Roetgen

Germany

m www.hille-online.com

BECKHOFF

Beckhoff Automation
GmbH & Co. KG
Hulshorstweg 20
33415 Verl

Germany

m www.beckhoff.com

+49 (0) 2402 865 888

+49 (0) 2402 865 889
info@quality-automation.de
https://quality-automation.de



