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Improving the ductility of bulk metallic glasses by rejuvenation

Subject :

Bulk metallic glasses (BMG) have remarkable structural and mechanical properties due to the absence of long-range 

order: high toughness, exceptional mechanical strength, elastic deformation almost ten times larger than their 

crystalline counterparts, which has made them a subject of study since the 90s for their potential structural and 

industrial applications (for micromechanics, jewelry and biomaterials). On the other hand the Achilles heel of these 

materials is their low ductility at room temperature. As a clear structural description of the BMG is still absent their 

deformation mechanisms are far from being understood. This thesis is in line with previous works performed in our 

group on the study of the mechanical properties of metallic glasses. The aim of this PhD project is to better understand 

the physical mechanisms at the molecular scale responsible for the mechanical behaviour of BMG by establishing a 

link between the local atomic dynamics, the material microstructure and the observed mechanical properties. From this 

fundamental study, our second objective is to assess under which mechanical and thermal conditions BMG can be 

rejuvenated to enhance their ductility.

Microstructure-mechanical properties relationship, modelling of amorphous and heterogeneous materials (glasses, 

polymers), modelling, composite materials, plasticity, fracture. Additionally in our team we have experience in the field 

of bulk metallic glasses, mechanical properties (indentation, DMA, compression tests), microstructural characterization 

(TEM, SEM, XRD)

Institution :

1.

2.

Collaborations are expected with the team “Metals” of the MATEIS lab which has an outstanding experience in the 

study of metallic materials and especially in numerical techniques. There will also be an active collaboration with 

Tristan Albaret, professor at the University Lyon 1, on the aspects related to the analysis of the plasticity of BMG. 
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