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Die schnelle und effiziente Umsetzung innovativer Technologien wird vor dem Hinter-
grund der Globalisierung der Wirtschaft der entscheidende Wirtschaftsfaktor fiir produ-
zierende Unternehmen. Universitdten kdnnen als "Wertschépfungspartner" einen we-
sentlichen Beitrag zur Wettbewerbsfahigkeit der Industrie leisten, indem sie wissen-
schaftliche 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 For-
schungsergebnisse des Instituts fur Produktionstechnik (wbk) am Karlsruher Institut fir
Technologie (KIT) berichtet werden. Unsere Forschungsarbeiten beschéftigen sich so-
wohl mit der Leistungssteigerung von Fertigungsverfahren und zugehérigen Werkzeug-
maschinen- und Handhabungstechnologien als auch mit der ganzheitlichen Betrach-
tung und Optimierung des gesamten Produktionssystems. Hierbei werden jeweils tech-
nologische wie auch organisatorische Aspekte betrachtet.

Prof. Dr.-Ing. Jurgen Fleischer

Prof. Dr.-Ing. Gisela Lanza

Prof. Dr.-Ing. habil. Volker Schulze
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Abstract

Using new production technologies can be a major advantage for companies. In order
to keep pace with the competition, they are forced to replace existing production tech-
nologies with new, more efficient ones. For applications in series production, the addi-
tive manufacturing technology Laser Beam Melting (LBM) represents a new production
technology. Companies are currently challenged with the task of deciding on the appli-
cation of LBM in serial production and planning cost-optimized process chains. In such
early planning phases of a new production technology, however, the data basis is char-
acterized by a high degree of uncertainty, because many correlations have not yet been
described, equipment is changing quickly and the products to be manufactured are still
being developed. In this dynamic environment, the evaluation of technology and the
planning of production sequences represent a challenge.

Existing approaches assume that a specific product is involved in the planning process.
Planning is carried out either based on a technology selection for individual products or
on a reference technology chain that is already known for a similar product. So far,
using a reference technology chain, only equipment available on the market will then
be considered. A possible further development of the equipment is not considered. In
addition, there is no cost model available for the LBM process chain that allows a cost
determination on the basis of component characteristics and considers the complete
production sequence.

For this reason, this work aims at a methodology for cost-oriented planning of additive
production technologies, such as the LBM process, which takes account of uncertainty
in the planning environment.

The developed methodology of this work is divided into five planning steps. (1) After the
so far known requirements of product and production have been defined, (2) a generic
cost model is presented. This enables the calculation of process costs based on com-
ponent and equipment parameters. (3) As a result, cost-causing production steps are
identified on the base of a reference process chain and planning alternatives are cre-
ated. This is done by identifying alternative existing technologies or equipment and de-
veloping possible future equipment. The influences of the equipment parameters, such
as laser power and number of lasers, on the costs become clear. (4) Subsequently,
forecasts are made on the development of equipment parameters. This enables the



developed planning alternatives to be evaluated in comparison with the expected de-
velopment of the technology and the target costs. (5) Finally, the results are interpreted
and the preferred planning alternative is selected. For this purpose, the probability of
fulfilling the required manufacturing costs in series production at different points in time
is determined. Ultimately, the preferred planning alternative and the point in time can
be chosen to meet series requirements.

The procedure is presented based on individual demonstrators as an example for large-
scale production in the automotive industry using the LBM process. Furthermore, suit-
able LBM production sequences for low-cost series production are developed and their
potential for cost savings is addressed. The methodology and the cost models are im-
plemented in a software prototype providing a practical usability. The work thus contrib-
utes to cost-oriented planning with new technologies and supports the planning and
evaluation tasks that companies face when evaluating the LBM process.
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