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Introduction 
Additive manufacturing is a fast growing field: it started with processing of plastic materials in the 80s 

and it was extended to metals in the late 90s. Ceramics is the next challenge for engineers and re-

searchers and this is the reason why a joint project between ETH Zürich, EMPA and PSI started re-

cently. There are multiple applications for which the introduction of additive manufacturing of ceramics 

may be disruptive, including medical, dental and aerospace industry. This work is aimed at developing 

a computer simulation that will deepen the understanding of laser-melt pool interaction. The focus will 

be on the influence of laser short pulses (ns and ps pulses) on the state of stress in the part. 

Description 
The project will start with a literature research about the simulation of laser peening, which is generally 

conducted with ns lasers. The hypothesis is that the ns pulses used for SLM have also an effect simi-

lar to laser peening. The next step consists of implementing the physical phenomena related to laser 

peening in a simulation, which could be the already in-house-developed Matlab simulation of ceramic 

SLM. The simulation should finally be able to explain whether combined laser peening/SLM process is 

a feasible solution for avoiding cracks.  

Tasks 
 Literature review and comparative analysis of different simulation techniques for laser peening 
 Investigate through a literature research the possibilities of laser peening experimental setups 

for evaluating the compressive stresses 
 Developing/Adapting a simulation for laser peening/SLM of ceramics 
 Evaluating the conditions for avoding cracks 
 According to time constraints, realization of experimental setup for laser peening-induced 

stresses estimation 
 

Requirements 
 Motivated and proactive working attitude  
 Interest/knowledge in simulation  
 Analytical thinking 

 

Outlook 
Workload: 30% Literature review, 50% Implementation, 20% Documentation 
Location: ETH Technopark / flexible 
Start date: negotiable  

Contact 
Kevin Florio, IWF   044 633 33 26  florio@iwf.mavt.ethz.ch  
Fabrizio Verga, icams   071 274 73 22  verga@inspire.ethz.ch  
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