Midterm of Crystal Mechanics 

2010. 11. 10.

1. (30 points) Show that the compliances Sij of hexagonal symmetry material as follows, and derive the Young's modulus as function of S11, S33, S44, S13 and direction cosine a13.
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2. (20 points) Explain Zener’s anisotropic ratio in cubic material and the difference in elastic properties between Mo, Ag and W.

[image: image2.png]Cy Cp Cy Anisotropy ratio

Material class  Material (10’ N/m?) (10'° N/m?) (10'° N/m?) (Cy — Cp)/2Cyy
Metals Ag 12.4 9.3 4.6 0.34
Al 10.8 6.1 29 0.81
Au 18.6 15.7 42 0.35
Cu 16.8 12.1 7.5 0.31
a-Fe 23.7 14.1 11.6 0.41
Mo 46.0 17.6 11.0 1.29
Na 0.73 0.63 0.42 0.12
Ni 247 14.7 12.5 0.40
Pb 5.0 4.2 15 0.27
w 50.1 19.8 15.1 1.00
Covalent Si 16.6 6.4 8.0 0.64
solids Diamond 107.6 12.5 57.6 0.83
TiC 51.2 11.0 17.7 1.14
Ionic solids LiF 11.2 4.6 6.3 0.52
MgO 29.1 9.0 15.5 0.65
NaCl 4.9 1.3 1.3 1.38





3. (20 points) Explain the biaxial modulus in thin solid film with cubic crystalline structure under the equaibiaxial stress state.

4. (10 points) Consider a FCC with a tensile stress parallel to <001>, <011> and <111> types of directions. How many initial slip systems operate for these respective cases ? (10 points) Determine the initial active slip system of the FCC under the tensile stress along the [112] axis of the crystal. (10 points) If CRSS is 50 MPa, what is the tensile yield stress at which the crystal will start to deform plastically?
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