Group Member Names _________________________________
Properties of Ceramics
Pre Activity:
Give at least 3 examples of ceramic materials that you currently use every day.  Try to be creative in your choices. 




Activity I: Comparing Properties of Ceramics and Metals
Below is a list of material properties. 
a. Compare Ceramics’ properties to those of most Metals. 
b. For each property come up with a causal mechanism for the difference between the ceramic and metallic property. e.g.: microstructure, defects, bonding, structure….
c. If there are important exceptions to these rules note them.

1. Fracture Strength (For compression and Tension)
a. 

b. 

c.  


2. Ductility
a. 

b. 

c.  



3. Young’s Modulus
a. 

b. 

c.  

4. Diffusivity at a fixed temperature
a. 

b. 

c.  

5. Creep Resistance
a. 

b. 

c.  


6. Conductivity (Electrical and Thermal)
a. 

b. 

c.  

Activity II: Composition of Ceramics
Ceramic impurities are determined by charge neutrality.  For the additions of impurities listed below determine allowed changes.
7. Si4+ is substitutionally added to CaO   →


8. Al3+ is substitutionally added to TiO2   →


9. Al3+ is substitutionally added to CaO   →

Indicate correct/incorrect for each of the following student statements? Then, if it is incorrect, correct it.

10. Be is substitutionally added to Li2O  → One Be is added for each Li.


11. Ca is substitutionally added to TiO2  → One Additional Ca for each Ti


12. Sr2+ is substitutionally added to CaF2 → One Sr for each Ca
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Activity III: Structure of Ceramics
13. A cation to anion radius ratio (rc/ra) of 0.732 – 1.0 will result in a structure with coordination number 8. As a group discuss and derive the lower bound of 0.732 using some simple hard sphere geometry arguments.  What happens when rc/ra > 1.0?








Activity IV: Applications of Ceramics
14. Given your comparisons of properties in activity I, identify 3 situations where it would be advantageous to use ceramics instead of metals and 3 situations in which it is not. Try to consider multiple properties that are important for a given application and be creative in your answers.
Use Ceramics						Do Not Use Ceramics
A)   							D)



B) 								E)



C)  							F)	




Acitivity VI: Looking Backward
15. For each of the following areas, metals and ceramics have difference and similarities in their behavior. Give one or two key reasons for the main similarities & differences. [You have probably already done most of this work. The idea here is to summarize the main properties of ceramics.]
Mechanical Behaviors:
Similar:



	Different:



Diffusion:
Similar:



	Different:



      Phase Diagrams:
Similar:



	Different:
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