
 

  

 

Aalborg Universitet

Crack Resistant Alkali Aluminoborate Glasses

Invited Talk

Smedskjær, Morten Mattrup; Januchta, Kacper; Youngman, Randall E.; Goel, Ashutosh;
Bauchy, Mathieu; Rzoska, Sylwester J.; Bockowski, Michal

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):
Smedskjær, M. M., Januchta, K., Youngman, R. E., Goel, A., Bauchy, M., Rzoska, S. J., & Bockowski, M.
(2017). Crack Resistant Alkali Aluminoborate Glasses: Invited Talk. Abstract from 12th Pacific Rim Conference
on Ceramic and Glass Technology, Waikoloa, Hawaii, United States.

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: May 23, 2023

https://vbn.aau.dk/en/publications/35960405-0127-46cd-b80f-e53ed55bab77


Crack Resistant Alkali Aluminoborate Glasses 

Morten M. Smedskjaer
1
, Kacper Januchta

1
, Randall E. Youngman

2
, Ashutosh Goel

3
, Mathieu 

Bauchy
4
, Sylwester J. Rzoska

5
, Michal Bockowski

5
 

1
 Department of Chemistry and Bioscience, Aalborg University, Aalborg, Denmark 

2
 Science and Technology Division, Corning Incorporated, Corning, USA 

3
 Department of Materials Science and Engineering, Rutgers, The State University of New Jersey, USA 

4
 Department of Civil and Environmental Engineering, University of California, Los Angeles, USA 

5
 Institute of High-Pressure Physics, Polish Academy of Sciences, Warsaw, Poland 

 

Abstract: Alkali aluminoborate glasses are found to exhibit favorable mechanical properties, especially high 

resistance to indentation cracking, due to their relatively low resistance to network compaction during sharp-

contact loading. We study the origin of the high crack resistance by measuring changes in structure and 

mechanical properties in both peralkaline and peraluminous compositions with different alkali cations. The 

network densification mechanism during both indentation and hot compression involves an increase in the 

average coordination number of both boron and aluminum and a shortening of the sodium-oxygen bond 

length. The glasses most prone to network compaction exhibit the highest damage resistance, but 

surprisingly the crack resistance scales better with the relative density increase achieved by the hot 

compression treatment rather than with the extent of densification induced by indentation. As such, tuning 

the network structure may lead to the development of more damage resistant glasses. 


