
   
  

  

Semester / Bachelor / Master thesis 
 

Wire and arc additive manufacturing of Titanium Alloys (Ti-6Al-4V) for the  
aerospace industry 

 
 

Motivation 
Wire and arc additive manufacturing (WAAM) is a further development of deposition welding to create 3 dimen-
sional structures. During this additive manufacturing process an electric arc is created between a consumable 
filler wire and the workpiece which causes the formation of a melt pool. A relative movement between wire and 
workpiece forms a single track of material and several overlapping tracks create a coherent layer of new material. 
By stacking several layers on top of each other, a three dimensional part can be produced. 

The aerospace industry strongly relies on titanium alloys (Ti-6Al-4V) for the design of key components. The 
WAAM process can drastically reduce costs and buy-to-fly ratio. The process challenges are the high heat input 
into the workpiece and the determination of suitable processing parameters. The high reactivity of Titanium with 
oxygen, which leads to oxidation during the deposition process and deterioration of the mechanical properties, 
further increases the process complexity.  

 
During the thesis the focus is on dealing with these challenges to find appropriate processing strategies and  
parameters. The Institute of Machine Tools and Manufacturing (IWF) currently sets up an Additive Manufacturing 
cell which can be used for the experimental part of the thesis. The target of the thesis is to determine potentials, 
limitations and improvement of the process for this particular application. 

 

  

        Component produced by WAAM    WAAM process 

 
Task description 

- Literature research 
- Design of experiments 
- Sample production 
- Experiment evaluation 
- Documentation and presentation of the results 

 
Requirements 

- Interest in experimental work 
- Independent working style 
 

Duration / begin 
- Duration: 3-6 months   
- Begin:  flexible 

 

Contact 
Maicol Fabbri, inspire AG  044 633 79 65  fabbri@inspire.ethz.ch 
Fabian Soffel, ETH Zürich,  044 633 08 49  soffel@iwf.mavt.ethz.ch 
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