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CHAPTER 13 

 

APPLICATIONS AND PROCESSING OF CERAMICS 

 

PROBLEM SOLUTIONS 

 

 

Glasses 
Glass-Ceramics 

 

 13.1  Two desirable characteristics of glasses are optical transparency and ease of fabrication. 
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 Refractories 

 

 13.3  For refractory ceramic materials, three characteristics that improve with increasing porosity are (1) 

decreased thermal expansion and contraction upon thermal cycling, (2) improved thermal insulation, and (3) 

improved resistance to thermal shock.  Two characteristics that are adversely affected are (1) load-bearing capacity 

and (2) resistance to attack by corrosive materials. 
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 13.10  The glass transition temperature is, for a noncrystalline ceramic, that temperature at which there is a 

change of slope for the specific volume versus temperature curve (Figure 13.6). 

 The melting temperature is, for a crystalline material, that temperature at which there is a sudden and 

discontinuous decrease in the specific-volume-versus-temperature curve. 
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 13.15  (a)  Residual thermal stresses are introduced into a glass piece when it is cooled because surface and 

interior regions cool at different rates, and, therefore, contract different amounts;  since the material will experience 

very little, if any deformation, stresses are established. 

 (b)  Yes, thermal stresses will be introduced because of thermal expansion upon heating for the same 

reason as for thermal contraction upon cooling. 
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 13.16  Borosilicate glasses and fused silica are resistant to thermal shock because they have relatively low 

coefficients of thermal expansion;  therefore, upon heating or cooling, the difference in the degree of expansion or 

contraction across a cross-section of a ware that is constructed from these materials will be relatively low. 
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 13.17  Thermal tempering of glasses is described in Section 13.9. 
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