Finial Exam of Crystal Mechanics 

2010. 12. 8.

1. (20 points) Can the {110}<001> family of slip systems in a cubic crystal produce any arbitrary strain without change in volume?
2. (20 points) A plane strain compression test is carried out on a rectangular fcc single crystal, in which the compression direction is 
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x

= [100] and the elongation direction is x1 = [011]. Which slip systems will operate and what will the compressive yield strength and Talyor factor be? You can use this equation and Table 1.
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3. (20 points) Explain the Sachs model, Taylor model, and self-consistant method including the CP-FEM in plastic deformation of polycrystalline materials.

4. (20 points) Explain the deformation of martensite transformation.
5. (20 points) Consider a carbon atom located at the interstitial site (0,0,1/2) within the body centered cubic structure cell. If the crystal undergoes deformation twinning with (112) as the composition plane and [-1-1 1] as the shear direction, in which kind of interstitial site is the carbon atom located after twinning ? You can use this equation.
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Table 1. Stress states for {111}<110> or {110}<111> slip. 
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