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Research areas and activities  

Major research interests deal with testing and modelling metal forming and machining processes. The 
following topics have been addressed: 

 New approaches in testing and modelling material response to deformation in cold, hot and warm 
conditions. Within this topic, innovative testing procedures to qualify material behaviour in bulk and sheet 
forming operations have been designed and set up, as well as new models (both analytical and neural 
network-based) have been developed and applied to a wide variety of metallic materials (e.g. steels, 
superalloys, light alloys,..) 

 New approaches in evaluating the fracture occurrence in metal forming operations conducted at both 
room and elevated temperature. In the case of deforming in cold conditions, a ductile fracture criterion 
with a linear damage accumulation law was implemented and demonstrated to be effective in the 
damage and fracture occurrence prediction in cold forging process chains; whereas, in the case of forming 
at elevated temperatures, the theory of Continuum Damage Mechanics was applied, but properly 
modified to take into account the microstructural features characterizing the material under deformation.  

 New approaches applied to innovative stamping operations, conducted at elevated temperatures, to 
evaluate: material formability of the new generations of HSS, high resistant aluminium alloys, titanium 
and magnesium alloys through the approach of forming limit curves and phenomenological fracture 
criteria; material anisotropy and texture evolution; phase transformation-related parameters as a function 
of the applied load; friction and heat transfer coefficients at the interface blank-dies. 

 New approaches in identifying the material rheological parameters in machining operations thanks to the 
combined use of analytical and artificial intelligence-based techniques. 

 New approaches in evaluating the tool wear and surface integrity of Additive Manufactured Ti6Al4V and 
CoCrMo alloy fabricated through SLM and EBM and then machined under various lubricating/cooling 
conditions. In particular, cryogenic cooling making use of liquid and gaseous nitrogen has been 
investigated and its effects evaluated both at conventional and micro-level. 

The research activities have been carried out in the framework of EU-funded projects, Italian 
Government funded programs and research contracts with Italian and European manufacturing 
companies. 
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