
                                                                 
 
 

Master Thesis 
 

Development of LASER-processing strategies for the  
generation of micro-drills for aerospace applications 

 

Motivation & Background 
The application of composite materials in the aerospace industry increases continuously. The 
machining of these materials requires the development of optimized drilling and milling tools. 
To reduce the high wear of these tools, hard materials (carbide, CBN, diamond) are applied. Due 
to the brittleness of these materials, small tool geometries (3mm diameter and smaller) cannot 
be generated by conventional methods.  
The DIPLAT project (http://www.fp7-diplat.eu) is a Seventh Framework Programme EU project, 
which addresses the development of pulsed-laser-ablation (PLA) processes for the tooling of 
superabrasive materials (diamond and CBN). The DIPLAT member Diamoutils is a supplier of 
PCD (polycrystalline diamond) tools for the aerospace industry. Their project goal is the 
miniaturization of current tool geometries by switching the manufacturing process from 
grinding to PLA.   
 
 
 
 
 
 
 
 
 
 
Task 
Based on the results of a preliminary feasibility study, PLA processing strategies for the 
generation of the various geometrical elements of drilling and milling tools shall be developed. 
These shall be optimised for the application on carbide and PCD with regards to accuracy, 
surface quality and processing speed.   
The work is conducted on an 8-axis high precision LASER machining centre – EWAG LaserLine. 
The machine is equipped with a 50 Watt picosecond LASER source.  
 
Peripherals  
The topic offers insight into highly innovative laser micro machining processes. Previous 
knowledge in these fields would be an asset, but is not mandatory. Participation in the DIPLAT 
project gives the opportunity to work on the breakthrough of a new technology in close 
contact with various industrial partners. Group projects are possible as well. Documentation 
may be in English or German.  
 
Contact  
Maximilian Warhanek, PFA H43, warhanek@iwf.mavt.ethz.ch, +41 44 633 78 40 
Christian Walter, PFA H43, walter@iwf.mavt.ethz.ch, +41 44 633 78 81 
Josef Stirnimann, CLA G7, stirnimann@inspire.ethz.ch, +41 44 632 31 73 
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