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Glass-Ceramics 

• Polycrystalline material produced through controlled 
crystallization (devitrification) of glass. 

 

• Amorphous phase & one or more crystalline phases 

 

• Share many properties with both glasses and ceramic 

 

• 30% to 90% crystallinity and yield an array of materials with 
interesting properties like  
– zero porosity, high strength, toughness, low/even negative thermal 

expansion, high temperature stability. 

 

 



• The properties can be varied by changing the 
composition of the base glass or/and through the 
crystallization process. 

 

• A wide variety of glass-ceramic systems exists, e.g.,  

– Li2O x Al2O3 x nSiO2-System (LAS-System),  

– MgO x Al2O3 x nSiO2-System (MAS-System),  

– ZnO x Al2O3 x nSiO2-System (ZAS-System). 

 



• Glass-ceramics are mostly produced in two steps:  
– First, a glass is formed by a glass manufacturing process. 

The glass is cooled down and is then reheated in a second 
step. 

 
• In this heat treatment the glass partly crystallizes. In 

most cases nucleation agents are added to the base 
composition of the glass-ceramic. These nucleation 
agents aid and control the crystallization process. 
Because there is usually no pressing and sintering, 
glass-ceramics have, unlike sintered ceramics, no 
pores. 
 



 





 





 



 



 



 



• Glass ceramics spinel-
enstatite material 
provide smoother 
surface roughness. 

• The distance of the 
probe is on 20 nm. 

• 100 – 165 Gpa for 
Young Modulus, to 
prevent flutter during 
high rotational speed 
up to 10k rpm. 



 



High quality 
surface finish 

• high 
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https://www.youtube.com/watch?
v=L00HbH8Vla8 
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Structure of Ni81B19 metallic glass 
obtained from an ab initio MD 

simulation (adapted with 
permission from [12] ©2009 

Elsevier). 

Simulated atomic configuration of glassy 
Zr66.7Ni33.3 (extracted and reproduced with 
permission from [10] ©  2010, Nature 
Publishing Group). 



 



 



 



 



 



 



• https://www.youtube.com/watch?v=oULkYytYPgs 

https://www.youtube.com/watch?v=oULkYytYPgs
https://www.youtube.com/watch?v=oULkYytYPgs


Assignment 

1. Cite the two common  characteristic of glasses. 

2. Why glass behave as brittle  at room temperature ? What 

     happen to the glass at high temperature? 

3. Discuss briefly the heat treated process which involved in the  

     manufacturing process of glass bottle 

4. Differentiate in term of structures of materials: 

- Glass and glass-ceramic 

- Metal and metallic glass  


