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Experimental and numerical investigation of the mould filling during compression process of unfilled polymers 

and filled polymers

Subject :

The manufacturing process with polymers and their composites have been widely developed in recent years. The 

filling of the macro and micro cavities in the die mould is an essential step in these processes, because the filling ratio 

dominates the replication efficiency of the manufacturing structure. Polymers are considered as important materials in 

micro replication process due to their low cost and to their wide range of physical properties. The objective of this PhD 

thesis is to optimise the thermoplastic compression moulding process to elaborate competitive polymer based 

products. The research work will start by the characterization of the thermal and mechanical properties of the material, 

then the viscoelastic and viscoplastic constitutive laws will be used to describe the materials’ deformation during the 

compression process. The numerical simulation of the compression process will be achieved using finite element 

method. The die mould with specific geometry and dimension will be designed and fabricated, and then used to 

elaborate the polymer based components. The comparison between the experimental and simulation results will be 

performed to analyse the processing parameters’ sensibility on the filling efficiency of the die mould cavities. The main 

objective of this project is to propose the efficient numerical tool allowing optimisation of the compression process. 

Research interests: Mechanical engineering, material science, physics, polymers, nanocomposites, experimental 
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