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Vorwort des Herausgebers

Die schnelle und effiziente Umsetzung innovativer Technologien wird vor dem Hinter-
grund der Globalisierung der Wirtschaft der entscheidende Wirtschaftsfaktor fur produ-
zierende Unternehmen. Universitdten kénnen als "Wertschopfungspartner" 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 Uber aktuelle For-
schungsergebnisse des Instituts fir Produktionstechnik (wbk) am Karlsruher Institut fur
Technologie (KIT) berichtet werden. Unsere Forschungsarbeiten beschéaftigen 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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ten und Arbeitsgruppen flr eine angenehme Arbeitsatmosphére gesorgt hat.
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Abstract

Over the last few years additive manufacturing (AM) processes underwent a develop-
ment from a niche process for rapid prototyping to a well-established manufacturing
process for end-user parts. Opposed to conventional manufacturing processes like sub-
tractive (milling, drilling) or formative (casting, forging) processes, where material is
taken away or just formed into another shape, in additive manufacturing processes new
material is added to the part during the production without the need for any tools or
molds. Therefore AM-processes offer a high degree of part complexity and freedom of
design combined with low costs for single parts and low volume production.

Most AM-processes for metal parts can produce components which can compete with
conventionally manufactured parts in regard to mechanical properties like Young’'s
modulus or tensile strength. Parts made from polymers like thermoplastics however are
inferior to conventionally manufactured parts in regard to mechanical properties. There-
fore, the aim of this doctoral dissertation is the development, commissioning and pa-
rameter analysis of an AM-process for thermoplastics with superior mechanical proper-
ties.

This goal can be achieved by implementing continuous fiber reinforcements during the
AM-process of an ARBURG freeformer by use of a fiber-feeding-module. In order to
develop the aforementioned module, the current state of the art of additively manufac-
tured fiber-reinforced-polymers (FRP) is evaluated and different assessment-criteria
are defined. Based on those criteria and the boundary conditions given by the ARBURG
freeformer and a demonstration-part from the formula student team KA-Racelng the
fiber-feeding-module is developed and commissioned.

Using an analysis of variances (ANOVA) approach, a study of dependence between
different manufacturing parameters and mechanical values is conducted. The best
Young’s modulus of 16.2 GPa is achieved with an fibre-volume-content (FVC) of
21.1 %. The best tensile strength of 168 MPa is achieved with an FVC of 9.7 %. With
this, 94 % of the calculated Young’s modulus (FVC 21.1 %) and 56 % of the calculated
tensile strength (FVC 9.7 %) were achieved. Processes from the state of the art
achieved a maximum of 69 % (Young’s modulus) and 62 % (tensile strength).
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