
 

  

 

Aalborg Universitet

How do we access the liquid fragility more easily and accurately?

Zheng, Qiuju; Mauro, J.C.; Yue, Yuanzheng

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):
Zheng, Q., Mauro, J. C., & Yue, Y. (2017). How do we access the liquid fragility more easily and accurately?.
Abstract from 7th International Workshop on Flow and Fracture of Advanced Glasses, Aalborg, Denmark.

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: December 25, 2020

https://vbn.aau.dk/en/publications/f0b83a32-36f6-4336-9f95-fa57b3243cc0


How do we access the liquid fragility more easily and accurately? 

 Qiuju Zhenga, c, John C. Mauro a, b, Yuanzheng Yuea, c  

 
aSchool of Materials Science and Engineering, Qilu University of Technology, 250353 Jinan, China 

bScience and Technology Division, Corning Incorporated, Corning, NY 14831, USA 

cDepartment of Chemistry and Bioscience, Aalborg University, DK-9000 Aalborg, Denmark 

qlzhengqj@163.com, oral presentation 

Abstract: The liquid fragility index (mvis) describes the rate of viscosity change of a glass-forming 

liquid with temperature at the glass transition temperature (Tg), which is very important for 

understanding liquid dynamics and the glass transition itself. According to the definition of fragility, it 

should be directly determined using viscosity measurements. However, viscosity measurements are 

difficult for some glass-forming systems, especially those systems with strong crystallization tendency 

and high liquidus temperatures. Therefore, alternative methods are needed to give an indirect 

quantification of fragility. It is known that one simple method is based on measurement of the 

calorimetric fragility index (mDSC), i.e., the changing rate of fictive temperature (Tf) with heating 

(cooling) rate in a small Tf range around Tg. However, we have found a systematic deviation between 

the calorimetric and kinetic fragilities for the glass compositions that we have collected so far. The 

kinetic fragility is generally measured to be higher than the corresponding calorimetric fragility, and 

larger deviation is associated with more fragile glass compositions. The deviation is attributed to the 

Arrhenian approximation of the log(1/qc) Tg/Tf relationship in the glass transition range. We have 

developed an empirical model to predict kinetic fragility (mvis) using calorimetric fragility (mDSC) 

across a wide range of fragilities [1]. The predicted fragility values agree well with the experimental 

fragility. By combining the universal high-T viscosity limit (10-2.93 Pa·s) [2] with the MYEGA equation 

[3], the entire viscosity curve of oxide glasses can be well predicted just using DSC measurements 

without performing viscosity measurements. We will also discuss the link between liquid fragility and 

mechanical properties. 
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