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REDESIGN OF A DRIVE AND CONTROL SYSTEM
Complete technical new development of a machine control for a  
high-precision lining and cutting machine for thin wires.

The requirement
In 2006 we developed a drive and con-
trol system for a high-precision Wire 
Cutting machine for the company Jou-
hsen Bündgens Maschinenbau GmbH. 
The control based on a SIMATIC-S7-
300-SPS and servo regulators of ETEL, 
that are particularly distinguished by 
a quick and precise position control.

ETEL-Rack

Unfortunately the sales of these Etel- 
controller was meanwhile stopped.
New drive regulators have to be found, 
that on the one hand offer a compara-
ble controller performance and on the 
other hand fullfil the demands of the 
present safety standards in drive engi-
neering. That cannot be managed in a 
simple way.

Masterly approach
M. Eng. Adrian Majewski, at that time 
still studying at the Fachhochschule 
Aachen, took that challenge as topic of 
his master thesis. He analysed the ad-
vantages and disadvantages of the con-
troller by a state controller, as already 
used at ETEL, and the usual cascade 
controller with speed servo control of 
other suppliers. The excellent presenta-
tion of theoretical relations of the con-

Function of the equipment
The equipment adjusts and cuts 
wires with a diameter of 0,2 mm 
to 1,5  mm, in lengths of 4 mm to 
1  m. The lenghts tolerance in case 
of cuts up to 35 mm only comes to 
 0,03 mm at a number of cycles up 

to 800 cuts per minute. An absolute 
challenge for the servo regulators.

The control of all movements nec-
essary for the handling is realized 
by three complete-synchronized 
maintenance-free linear motors 
and one torque motor. The wire 
feeder works contin-uously with 
constant speed. The cutting of the 
wire is done »flying«.
The cutting lenght and the machine 
capacity are adjustable at will via 
touch panel.

The following supervising func-
tions are realized: wire end, wire di-
ameter, wire bend, wire lubrication, 
compressed air, centralised lubrica-
tion system, counter for operating 
hours and production quantity.
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trolled system and the different control 
principles as well as the simulation in 
LabVIEW and the successful analysis 
of suitability of some regulators of dif-
ferent suppliers bestowed the top grade 
1.0 for his thesis. We would like to say 
thank you to Prof. Dr.-Ing. Ulrich Hoff-
mann for his excellent assistance. M. 
Eng. Adrian Majewski is meanwhile 
one of our staff.

Our solution
We decided in favor of the servo regula-
tor HCS01.1E of Bosch-Rexroth. This reg-
ulator disposes of a quick position and 
speed control as well as of the integrated 
safety technology »Safe Motion«. 

Servo regulator Rexroth HCS01.1E

The synchronisation of the drives is 
done by the new IndraControl XM21 of 
Bosch-Rexroth. This Motion-control 
is able to trigger all four servo motors 
via SERCOS III – Bus. Furthermore, all 
other functions of the machine like the 
counting of the products, the activation 
of the centralised lubrication system 
are taken over by this control.

Rexroth XM21

The control system is completed by the 
use of the also new SafeLogic extension 
XFE01.1 of Bosch-Rexroth. By this all 
safety relevant functions like emer-
gency stopping or safe stopping in case 
of opened machine cover can be pro-
grammed and validated. The transfer of 
safe signals to the servo regulator is also 
done by SERCOS-III-Bus by means of the 
CSos-protocol »CIP safety on sercos«.
The operating of the machine is done 
by a 7 -̋touch panel, VR2107 of Bosch- 
Rexroth. All machine parameters can 
be inserted there in a comfortable way. 
Operating data and fault indications 
are displayed.

Realisation
The software of the machine control, 
the parameter calculation and the 
drive synchronisation were prepared 
and tested in our laboratory before re-
alisation of the machine by using an 
experimental set-up. 

Experimental set-up with linear drive

The circuit diagrams were drawn and 
the switchboard cabinet was built 
by our electrical construction team 
as well. After the company Jouhsen 
Bündgens Maschinenbau GmbH had 
set up the machine mecanically we 
mounted the cabinet and connected all 
electrical and electronic components.

The startup of the drive and control 
technology followed. Together with our 
customer we subsequently validated 
the process and the length tolerances 
of the products successfully.

Products

Subsequently the machine was accept-
ed by the end customer and was deliv-
ered in time.

Only if our systems are integrated at 
the customer completely they deve-
lop their entire performance poten-
tial. Therefore it is important for us 
that our customers are integrated in 
the process from the very first day of 
the project carry out. 
Communication is about it the most 
important connecting part between 
us and our customers.
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Dipl.-Ing. Thomas Peukmann
Software developer with focus on: data 
communication, development of high-level 
lan-guages,data basis, automation and servo 
drive technology.


