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THIRD MID-SEMESTER EXAMINATION

There are five (5) questions.  Please answer all questions.    Please remember that answers to questions must be supported by evidence, either in the form of calculations or reasoning and logic.  One word or single number answers will not be credited.

Each question is worth 20 points.  The total for this test is 100 points.

You are permitted to use your textbook, class notes and handout materials provided in class.  No other material may be used.  You may use blank paper for calculations.

Please make sure that your answers are arranged numerically when submitting your examination.

1. In the BeO-Al2O3 system:

(a) What is the maximum service temperature for articles made of pure alumina (Al2O3)?

(b) How would this service temperature be affected if the alumina had minor contamination of BeO?

(c) Identify the invariant points.

(d) Identify the BeO-Al2O3 compounds that melt congruently.

2. The microstructure for pearlite is shown in one of the figures that are attached.  It is desired to heat treat this structure so that its ductility can be increased.  Describe a possible heat treatment procedure and explain what type(s) of microstructural changes you might expect, and how/why this change would result in increased ductility.  Identify the driving force for the change in the microstructure.

3. What determines if an impurity (or solute) would be distributed in the bulk or would preferentially segregate towards the surface?

4.  Two researchers measured the vapor pressure of water at 25oC.  One used a 1 mm internal diameter glass tube, and the other a 1 mm internal diameter teflon tube.  Would you expect the two of them to have obtained identical results?

5. Uranium carbide (UC) has been deposited on uranium nitride (UN), as shown in the figure below.  This composite piece is then to be annealed at 800oC so that the UC can diffuse into the UN.  Assuming relatively short times – say, less than 30 minutes – and no chemical reaction, what are the initial and boundary conditions you would  need in order to develop a solution for this problem, by applying Fick’s Second Law?  You may assume that UC and UN form a continuous series of solid solutions and display ideal behaviour.  You may also assume that your real problem here is to be able to determine the diffusion behaviour of the carbon from UC into the UN.  State any further assumptions that you might make.





BONUS QUESTION (10 points).

A reaction attains its equilibrium extent of reaction of 72% in 44.7 minutes.  What will the extent of reaction be after 58 minutes, and what will the net driving force be at this time?
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