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(Please answer in order.)

1. Please describe the apparatus arrangement of the Debye-Scherrer or
powder method briefly and discuss the procedune for determining an
unknown structure of a material in detail. (IG % )

2. Please discuss the interactions of dislocations and solute atoms. (/0/)

3. Would a high-angle boundary or a coherent boundary be more
effective at stopping dislocation motion? Please explain in terms of the
energy of interface. ( [ 07 )
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9, A Cu crucible was filled with pure Zn as shown in the figure. It was heated to 500 °C, held for 15

hours, and then furnace cooled; it was sectioned in half longitudinally and the surface was polished

and etched.  The interface region between the Cu and Zn was examined in an optical microscope
at 50 x as shown in the micrograph.

Four distinct interfaces were observed.

All of the regions

are single phase except that to the left of interface 4. The Cu-Zn phase diagram is also attached.

(a) Identify the phases present in the 5 regions in the micrograph. Explain your reasoning.  ( & % D

(b) Make a plot of the variation of the zinc concentrations along the interface in the micrograph. (4 % )

(c) Estimate the inter-diffusion rate D at 500 °C. (4 % )

(d) Estimate either D(Zn) in Cu or D(Cu) in Zn is larger?, Why? ¢ 3 % )
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