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Die schnelle und effiziente Umsetzung innovativer Technologien wird vor dem Hintergrund
der Globalisierung der Wirtschaft der entscheidende Wirtschaftsfaktor fiir produzierende
Unternehmen. Universitaten kdnnen als “Wertschépfungspartner” einen wesentlichen Beitrag
zur Wettbewerbsfahigkeit der Industrie leisten, in dem sie wissenschaftliche Grundlagen
sowie neue Methoden und Technologien erarbeiten und aktiv den Umsetzungsprozess in die
praktische Anwendung unterstitzen.

Vor diesem Hintergrund soll im Rahmen dieser Schriftenreihe tber aktuelle Forschungser-
gebnisse des Instituts flir Produktionstechnik (wbk) des Karlsruher Instituts flir Technolo-
gie (KIT) berichtet werden. Unsere Forschungsarbeiten beschaftigen sich sowohl mit der
Leistungssteigerung von Fertigungsverfahren und zugehérigen Werkzeugmaschinen- und
Handhabungstechnologien als auch mit der ganzheitlichen Betrachtung und Optimierung des
gesamten Produktionssystems. Hierbei werden jeweils technologische wie auch organisatori-
sche Aspekte betrachtet.
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Abstract

In the future, the digitalization of production technology will be a key competitive factor in
the machine tool industry. However, especially in this industry sector the digitalization of
production processes is implemented with restraint. Within the production process of machine
tools, the provision of information for ball screws is necessary in many process steps. The
information transfer in these process steps is not efficient due to paper-based data sheets.
A digitalization of process steps can affect a significant increase of efficiency in the production
process.

Therefore, the aim of this thesis is to increase the efficiency of the production of machine
tools by means of targeted use of the information generated during the production of ball
screws via cross-manufacturer information transfer.

The information to be transferred is identified by an analysis method in the production process.
By means of this method, information at information sources and information sinks can be
identified. Based on this, the information for a cross-manufacturer information transfer is
determined. A method for the calculation of the sample-specific correction values is derived.
For this purpose, the measurement of the path deviation was described and the formula
for the calculation of the interpolation error was determined. Based on this, the calculation
method was derived and the procedure summarized in seven steps. The technical solution for
transfer is based on the description of the information through an information model and the
object-based storage on the ball screw as well as a communication interface for the transfer
of the information in the production process.

The cross-manufacturer information transfer was examined by means of the process steps
"check of test reports", "parameter setting of the control system" and "compensation of travel
deviation". The automated parameterization by OPC UA communication with the control
system could be demonstrated by an example. The time advantage was demonstrated at a
feed axis demonstrator. Subsequently, the validation of the calculation method was performed
by means of a comparison between the measured value and the previously calculated value.
However, an overall good matching between the measured and calculated values can be

observed.

The results of the work represent a solution for the cross-manufacturer electronic information
transfer for ball screws for efficiency enhancement of the machine tool production process.
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