Practical 3: Elasticity and Equations of state

1. Express in words the meaning of the following: σ11 , σ12 , ε33 , ε23.

2. Express in words the meaning of the following: c11 , c12 , c44.

3. Define bulk modulus, shear modulus, Young's modulus and Poissons ratio.

4. Given:
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Show that
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5. State the thermodynamic definition of the Grüneisen parameter, γ (you will have to look this up), and show that it is dimensionless.
6. What is an EOS. In what circumstances is the use of the MILEOS and the BMEOS 2-4 most appropriate.
7. For a material of K0T= 200GPa and K'0T= 4, calculate the difference in the pressure predicted by the MILEOS and the 3rd order BMEOS for compactions (ρ/ρ0) = 1.1, 1.2, 1.3.
8. Calculate the thermal expansion coefficient for a material which has been volumetrically compressed to 80% of its original volume if the ambient pressure thermal expansion coefficient is 3x10-5K-1 and δ=1.47.

