Aalborg Universitet
AALBORG UNIVERSITY

DENMARK

Glass Transition and Relaxation in Pressure-Quenched Borate and Borosilicate
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 and Relaxation in Pressure-Quenched Borate and Borosilicate Glasses: An
invited talk. Abstract from International Conference on Borate Glasses, Crystals and Melts, Pardubice, Czech
Republic.

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 von@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 25, 2024


https://vbn.aau.dk/en/publications/65ecce28-2ad6-418d-b833-dbca0be1a936

142

Glass Transition and Relaxation in Pressure-Quenched Borate and
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Glass transition and relaxation continue to be an intensively explored topic in condensed
matter science, since numerous key problems still remain unsolved. For instance, how is a
thermodynamic response to glass transition associated with a structural one? How do structure
and properties of a pressure-quenched glass relax prior to and during the glass transition?
Recently we have, at least partly, answered these questions by looking at the relaxation in
both borate and borosilicate glasses. These glasses were chosen because they possess rich
structural features, e.g., boron speciation and superstructure, which are sensitive to
composition, temperature and pressure. Considering these features we clarify the origin of
thermodynamic and property changes of the pressure-quenched glasses prior to and during the
glass transition. When soda-lime-borate (SLB) glass or boroaluminosilicate glass were iso-
statically compressed under load up to 0.6 GPa around T, we detected a pronounced increase
in the ratio of the 4- to the 3-coordinated borons in the SLB glass, as well as in its
macroscopic properties such as hardness, density and elastic modulus [1-3]. When the
compressed SLB glass was annealed around Ty for a given duration, the pressure-induced 4-
coordinated borons did not relax back to the 3-coordinated ones, but the macroscopic
properties relaxed towards the values of the uncompressed glass [1]. We analyze the origin of
this phenomenon considering structural and thermodynamic aspects. To explore the structural
origin of the isobaric heat capacity jump (AC,) during glass transition, we substitute B,O3 for
SiO; in glass to observe the change of AC,, [3]. The results show a striking non-linear AC,
enhancement with substitution. Here we discuss the reason of this enhancement by examining
the network connectivity, bond strength, bond constraint, superstructure and diversity of
structural.
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