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Short description of possible research topics for a PhD:  

Thixoforging is a manufacturing process of metal alloys at semisolid state. Semisolid state is 

obtained by heating the material from the solid state, up to a temperature within the solidus-

liquidus temperature range. Since always, Industry minimizes manufacturing process plan and 

increases mechanical behaviour. In this topic, the thixoforging process offers important 

perspectives. It is on the way of industrial development between casting and forging process 

thanks the typical rheological behaviour of the semisolid material. For thixoforging, the liquid 

fraction is quite low, less than 20% and it is generally obtained by heating from raw material 

with an inductive furnace.  

This research work must contribute to improve comprehension of the aluminium behaviour 

during thixoforging and define the application field for this process. To achieve this goal, 

experimental testing with device will must be use and develop. The main thixoforging 

parameters to shape these alloys will be identify and study such as the forming speed, the initial 

steel temperature, the initial tool temperature, etc. The quality of the thixoforged parts must be 

study and characterize by the macrographic and micrographic observations of their metallurgical 

structure and mechanical tests or with other means that will be choise. The tests can be compared 

with simulations in order to determine and improve the predictive model capacity implemented 

in Forge2007®software. 

 

Required background of the student: (Which should be the main field of study of the applicant 

before applying) 

The student must be have a background in forming process, steel and aluminum material (and in 

preference in semi-solid state), and perhaps eng. Software Catia® and Forge®. He need have a 

good approach with experimental studies. 
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