
Nanocrystalline Solids 

I. Glass: 

Structure of Silica: 

 

 

Silicate Structural Units: 

 

 



 

Glass-ceramics Composition 
• Pyrex 
– 80% SiO2, 14% B2O3, 4% Na2O 
• Fused Silica 
– 99.8% SiO2 
Tsoft (Pyrex) < Tsoft (Fused Silica) 
• Portland Cement 
– C3S: 45% 
– C2S: 30% 
– C3A: 10% 
– C4AF: 8% 
– Others (Binders): 7% 

 

POLYMERS: THERMOPLASTICS VS THERMOSETS 
II.  

• Thermoplastics: 
1. little cross linking 
2. ductile 
3. soften w/heating 
4. polyethylene 
5. polypropylene 
6. polycarbonate 
7. polystyrene 

• Thermosets: 
1. large cross linking 
2. (10 to 50% of monomers) 
3. hard and bridle 
4. do NOT soften w/heating 
5. vulcanized rubber, epoxies, polyester resin, phenolic resin, bakelite 

Long Chain Polymers 
• Plastics– Random orientation of long chain molecules 



 
• Fibers– Alignment of chains 
 
• Elastomers– Long chain molecules with rubbery behavior 
 

 
 

Ethylene Based Long Chain Polymer 
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