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1. What is the coordination number of the BCC crystal structure?

Please draw a picture to explain your answer. (10%)

2. Please explain the edge ~ screw and mixed dislocation. (30%)
3. Please explain the formation of Martensite. (20%)

4. Consider a single crystal of BCC iron oriented such that a tensile stress is applied along a [010]
direction. Compute the resolved shear stress along a (110) plane andina [111] direction when

a tensile stress of 52 MPa is applied. (20%)

5. For some applications, it is necessary to harden the surface of steel above that of its interior.
One way this may be accomplished is by increasing the surface concentration of carbon in a
process termed carburizing; the steel piece is exposed, at an elevated temperature, to an
atmosphere rich in a hydrocarbon gas, such as methane (CHy). Consider one such alloy that
initially has a uniform carbon concentration of 0.25 wt% and is to be treated at 950°C. If the
concentration of carbon at the surface is suddenly brought to and maintained at 1.20 wt%, how
long will it take to achieve a carbon content of 0.80 wt% at a position 0.5 mm below the surface?
The diffusion coefficient for carbon in iron at this temperature is 1.6 X 107! :rnz/s; assume that

the steel piece is semi-infinite. (20%)
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