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Motivation 
Carbon Fibre Reinforced Polymers (CFRP) are characterized by superior specific strength and 
stiffness properties, which makes them particularly suitable for light weight constructions in 
aerospace and high-end automotive industries. Most modern aircrafts, such as the Airbus A350 and 
the Boeing 787 have a high percentage of CFRP structural components (>50%). In machining CFRP, 
the highly abrasive carbon fibres result in distinctive mechanical wear. Consequently, the 
tool/material contact situation at the cutting edge continuously changes and thus directly effects the 
cutting conditions and the corresponding process forces. The wear-related change of the cutting 
edge depends on the initial tool geometry, the process parameters, the fibre orientation and the 
material properties. The formulation of an analytical wear models represents a first step to 
understand the mechanical wear characteristic and its influence factors. Furthermore, they allow 
optimising tool geometries and process parameters for efficient machining of CFRP. 
 

 
 

Task 
This master’s thesis focusses on the formulation of an analytical modelling approach to simulate the 
wear-related change of the cutting edge micro-geometry in orthogonal machining unidirectional 
CFRP material. 
In a first step, the wear mechanism and its important influence factors have to be analysed and 
identified. Based on this information a modelling strategy including appropriate validation 
experiments has to be formulated. Subsequently mechanical models have to be 
found/adapted/formulated in order to describe important parameter interrelations as well as their 
influence on the tool wear with respect to the actual shape of the cutting edge. The proposed 
modelling approach is implemented as a GUI in Matlab. 
In the end, the wear-related change of an exemplary (measured) cutting edge geometry should be 
enabled by the simulation tool. 

Type of work 
20 % Literature, 70 % Modelling 10 % Presentation and documentation  
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