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Titanium is a material which is not easily manufactured
with conventional manufacturing methods. The raw mate-
rial is expensive and machining is time and tool consuming,.
In addition, up to 95% of the raw material end as non-
recyclable waste until a component is fully drilled [1].
Additive manufacturing of titanium has been developed to
be an economical and ecological alternative to actual manu-
facturing methods. Up to zero waste is created, as material
is applied only where it is needed. Apart from this huge
benefit, new [reedoms in shape design are possible, usiug
inner lattice structures, cavities, and undercuts.

In the future, additive manufacturing will become an in-
creasingly important alternative to conventional manufac-
turing processes and is already evolving from rapid proto-
typing to mass production technology.

This PhD aims to contribute to the field of the fatigue anal-
ysis of additively manufactured titanium components.

Fig. 1: Shape optimized and additively manufacturable hydraulic valve
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The major parts of this project are:

o Research on the state of the art of the fatigue of addi-
tively manufactured titanium components

e Fatigue experiments with additively manufactured ti-
tanium specimens

— Design and production of specimens
— Conduction of experiments

— Fatigue analysis of results

e Theoretical adaption and numerical application of the
notch strain fatigue approach

e Comparison of theoretical and experimental results

e Software development

The tests will be carried out
on a test bench for fatigue
tests. They shall reveal the
actual fatigue life of the spec-
imens and the results will
be compared to the calcula-
tion results. The outcome of
the comparison will be anal-
ysed to verify the chosen ap-
proach.

Fig. 2: Test bench at Kiel UAS

The PhD is part of the German research project “FATIG
- Formoptimierte Additive Fertigung von Titanbauteilen
unter Betrachtung des Gesamtlebensdauer” (Shape opti-
mized additive manufacturing of titanium components with
respect to life cycle fatigue). The research project takes
part as a cooperation of the IKiel University of Applied
Sciences, Scuddy GmbH and Element22 GmbH and is fi-
nanced by the federal state of Schleswig-Holstein.



