
 

  

 

Aalborg Universitet

Glass Transition in Oxide Glasses

An invited talk

Yue, Yuanzheng

Publication date:
2014

Document Version
Publisher's PDF, also known as Version of record

Link to publication from Aalborg University

Citation for published version (APA):
Yue, Y. (2014). Glass Transition in Oxide Glasses: An invited talk. Abstract from Atomistic Modelling Workshop
and 2nd Glass Summit, Wuhan, China.

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            - Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            - You may not further distribute the material or use it for any profit-making activity or commercial gain
            - You may freely distribute the URL identifying the publication in the public portal -
Take down policy
If you believe that this document breaches copyright please contact us at vbn@aub.aau.dk providing details, and we will remove access to
the work immediately and investigate your claim.

Downloaded from vbn.aau.dk on: April 18, 2024

https://vbn.aau.dk/en/publications/64305a5b-a378-425d-9bcc-22660a121b7e


Glass Transition in Oxide Glasses 

Yuanzheng Yue 

Section of Chemistry, Aalborg University, 9000 Aalborg, Denmark 

3State Key Laboratory of Silicate Materials for Architectures, Wuhan University of Technology, 

Wuhan 430070, China 

E-mail: yy@bio.aau.dk 

 

Glass transition is a long-standing, but also important and fascinating problem in condensed 

matter science. Despite considerable progress in understanding this problem, numerous key 

questions remain not completely answered yet.  For instance, what is the microscopic origin 

of the dynamic and thermodynamic responses to glass transition? Why does its glass 

transition vary dramatically when a glass is formed under extremely conditions (such as high 

pressure, hyperquenching, high energy radiation, intense milling, and so on)? How is the 

atomic vibrational dynamics related to glass transition? How are the microscopic and the 

macroscopic glass transitions correlated? What is the role of dynamical and structural 

heterogeneity in affecting the microscopic glass transition?  In this presentation, I will discuss 

these issues based on our recent studies of glass transition and relaxation in oxide glasses that 

are prepared under both normal and extreme conditions, respectively. The following aspects 

will be addressed. 

First, by studying the enthalpy relaxation in hyperquenched glass, we reveal the consequences 

of the glass transition to atomic vibrational dynamics, microstructure and physical properties 

of glasses. By doing so, we give insights into the structural heterogeneity and the potential 

energy landscape of supercooled liquids. For such studies, we choose poor glass formers as 

objects since they possess abundant relaxation features.  

Second, by probing the evolution of configurational heat capacity we clarify the structural 

source of the thermodynamic fragility. For such studies we use some simple model glass 

systems, e.g., ternary borosilicate system and binary vanadium tellurite system, in which 

regular compositional substitution is undertaken.  

Third, by iso-statically compressing glass around Tg, we investigate the impact of the 

pressure-quenching on the structural change in both short-range and medium range order, and 

hence, on calorimetric glass transition. By doing so, we give insights into the relaxation 

mechanism of both glass structure and properties, and into the role of disorder in influencing 

the vibrational dynamics. For such studies, we choose simple glass forming systems such as 

vitreous silica, calcium phosphate, borate and boroaluminosilicate because of their fascinating 

features: speciation of structural units. 

Finally, I will point out some potentially important directions in studying the glass transition 

of not only oxide, but also non-oxide glass formers. 
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