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Bachelor/ Semester/ Master Thesis  
Processing of Shape Memory Alloys with Selective Laser Melting  

Motivation  

Selective Laser Melting (SLM) is a metal additive 
manufacturing process that not only enables the production of 
very complex components, which cannot be produced using 
conventional methods, but also offers the possibility of 
adjusting material properties during the part manufacturing by 
means of adapted process control. These two aspects - high 
geometric complexity and tuning of the material properties - 
make SLM interesting for many industrial branches, especially 
for medical industry.  
While the SLM process is generally getting more and more 
attention in the industrial production landscape, the range of 
materials that can be processed is also constantly expanding. 
In addition to titanium, shape memory alloys are a particularly 
important material class for medical industry. The processing of 
these alloys offers great market potential, which is why 
intensive research is currently being conducted in that field. 

The characteristic feature of shape memory alloys is that 
they remember their shape and can regain it after deformation through targeted temperature control in the 
component. The best known field of application in medical industry is the production of stents which are 
implanted into human beings to keep their blood vessels open. 
 

Problem  

Within the scope of this work, a suitable set of machine parameters will be determined in order to process the 
shape memory alloy on existing SLM systems. Further, the samples produced with this method will be fully 
characterized. This includes optical analyses of micrographs as well as mechanical tests of the specimens. 
Another question that will be investigated is the influence of the SLM process control on the alloy composition 
and on the phase transition temperatures, hence on the behaviour and the potential field of application of the 
specimens. 
 

Work Packages 

- Literature review and introduction into processing shape memory alloys by means of SLM 

- Characterization of shape memory alloy powder for processing in an SLM system 

- Development of a processing window for the production of test specimens from this alloy  

- Investigation of the influence of various SLM process parameters on material properties 

 Microscopic & mechanical analysis of specimens  

- Final report 
 

Prerequisite 

- Interest in metal additive manufacturing in general and in material development for additive 
manufacturing in particular  

- Curiosity to get to know new measuring and testing methods for metallic materials  

- Conscientiousness in conducting and evaluating measurements  

- Motivation to support current research in the exciting field of additive manufacturing 
 

Work        Location of work 
10 %  Literature review      as prefered 
30 %  DoE and manufacturing of test samples   manufacturing in St. Gallen 
40 %  Microscopic and mechanical analysis    mainly in St. Gallen  
20 %  Evaluation, Report     as prefered 
 

Supervision 
Philipp Stoll   +41 71 274 73 27  stoll@inspire.ethz.ch 
Adriaan Spierings  +41 71 274 73 19  spierings@inspire.ethz.ch 
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