


� Glasses lack the periodic (long range) order of a crystal
� •
� Infinite unit cell (no repeating large scale structures)
� •
� 3D network lacking symmetry and periodicity
� •
� ISOTROPIC: same average packing and properties in all directions
� •
� Crystals in different directions(see above):
� •
� different atom packing and so different properties
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1) An oxygen atom is linked to no more than
two glass-forming atoms A.

2) The number of oxygen atoms around each
glass-forming atom A is small, perhaps 3 or 4.
3) Among the oxygen-containing polyhedra, a 
polyhedron cation A shares corners, but no 
sides or faces.
4) For three-dimensional networks of oxygen-
containing polyhedra, at least three corners 
must be shared.

In general, all four rules should be satisfied for
glass formation to occur.
Low coordination numbers, corner-sharing
rules imply that glass formation is more likely
with open, low density polyhedral structures.









� Formers Modifiers Intermediate

� B Sc Ti
� Si La Zr
� Ge Na Pb
� Al K Al
� V Rb Th
� As Cs





104 Poise

107 Poise









Bottle production line
://www.youtube.com/watch?v=k8MmEuvugG4

https://www.youtube.com/watch?v=k8MmEuvugG4
https://www.youtube.com/watch?v=k8MmEuvugG4






� Visual inspection
� Penetrant dyes
� Ultrasonic testing
� Radiographic testing
� Magnetoscopic testing
� Eddy currents







Fluorescent penetrant dye revealed with a Wood lamp













X ray image of C inclusions in Si3N4

X ray image of WC  inclusions in Si3N4










































