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Oxide glasses under pressure 

Morten M. Smedskjaer 

Department of Chemistry and Bioscience, Aalborg University, Aalborg, Denmark 

 

Abstract 

Oxide glasses with improved damage and fracture resistance are critically needed. To this end, high-

pressure experiments offer a route to decipher structure–property relations, understand the 

fracture mechanism under sharp contact loading, and fabricate glasses with tunable physical 

characteristics. In this talk, I will discuss the advances in both experimental and simulation 

techniques that have prompted research breakthroughs in understanding the response of glasses 

to high pressure. The focus will be on pressure-induced structural changes of archetypical oxide 

glass families (silicates, germanates, borates, aluminates, phosphates) and compare these to the 

corresponding changes in mechanical properties. I will also discuss the new insights from atomistic 

simulations combined with topological analysis tools to unravel the densification mechanism of 

oxide glasses on the medium-range order length scale. 


