Aalborg Universitet AALBORG

UNIVERSITY

Dynamics and glass formation of aluminate liquids
An invited talk
Yue, Yuanzheng; Liu, Hao; Pan, R.K.; Tao, H.Z.; Shan, Z:T.; Greaves, G.N.

Creative Commons License
Unspecified

Publication date:
2017

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

Link to publication from Aalborg University

Citation for published version (APA):

Yue, Y., Liu, H., Pan, R. K., Tao, H. Z., Shan, ZT., & Greaves, G. N. (2017). Dynamics and glass formation of
aluminate liquids: An invited talk. Abstract from Xl Brazilian Symposium on Glasses and Related Materials,
Curitiba, Brazil.

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: August 23, 2025


https://vbn.aau.dk/en/publications/61befc3a-70ee-45d0-9ebd-e780e14a10e7

Dynamics and glass formation of aluminate liquids
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We present our recent findings regarding the dynamics of calcium aluminates (CAs) in the regions of
both the stable liquid and the metastable supercooled liquid, which were achieved by measuring the
change of both viscosity and density with temperature using an advanced aerodynamic levitator (AL).
This AF is capable of accessing the liquid dynamics at temperatures up to 3000 K, and in a broad range
of supercooling (AT up to 500 K) for the studied calcium aluminates. Furthermore, AL enables vitrifying
extremely poor glass-forming systems like aluminates due to the ultrafast quenching. Based on the
temperature scaling of viscosity we observed a signature of the fragile-to-strong transition in all the five
glass compositions with different CaO/Al>O3 ratios. The origin of this dynamical feature has been
revealed by determining the responses of structure, density, glass transition temperature (7y), liquidus
temperature (7m), crystallization temperature (7¢) to the variation in CaO/Al;Os ratio. These responses
are considerably different from those reported in literature. For instance, both 7, and 7/7w exhibit a
threshold in the eutectic composition of 12Ca0-7Al1,03. There is an implication that the fragile-to-strong
transition could be associated with the occurrence of oxygen triclusters and 5-coordinated aluminum.
Furthermore, we discuss the structural origin of the ultralow glass-forming ability of CA systems.
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