Code No: 311854
III-B.Tech I-Semester Supplementary Examinations, May/June-2004

METALLURGICAL THERMODYNAMICS

(Metallurgy and Material Technology)

Time: 3 hours.






        Max. Marks: 70

Answer any FIVE questions

All questions carry equal marks


---

1.a)
Explain the mechanisms of diffusion.

   b)
What is intrinsic diffusivity? Explain the determination of intrinsic diffusivity.

   c)
Explain the applications of diffusion. 

2.a)
What is the equilibrium constant of the reaction? 

   b)
Explain how equilibrium constants calculated from standard free energy changes . 

3.a)
For two dimensional lattice of identical atoms, show that the Debye specific heat varied at T2 low temperatures.

   b)
What is Thermoelectric effects?

   c)      Calculate the temperature if 15000 calories are introduced at 500 gms of a 

          metal at 250 which has a specific heat of 0.025 cal/g.k.

4.a)
Explain integration of Gibb’s – Duham equation.

b)   What is sievet’s law? Explain its validity for the solution of hydrogen in both  

         liquid and solid magnesium.

c)   What is Inverse segregation? Explain briefly.

5.a)
  Apply phase rule to a binary alloy of entectic composition at eutectic temperature. 

   b)     Sterling silver contains 7.5% copper. Make a sketch of what you would expect      to find in a metallographic specimen of the material if it were first annealed at 7810  c for a long time and then slowly cooled to 4000  c . Identify and give the amounts of the phases.

6.a)
Discuss the origin of electrode potential.

b) How is the potential of a electrode measured using a calomel electrode?

c) Calculate the electrode potential of copper electrode, which is in contact with a solution of 4.0x10-5 M-cu 2+ ions at 250c Cr = 8.314 joules k-1mol-1 F = 96,500 columbs, and the standard reduction potential electrode = 0.337 volts.

7.a)
How do you classify crystal imperfections? Explain various point defects with neat sketch

   b)
Does the Burgers vector change with the size of the Burgers circuit? Explain                                                                                                           

   c)   Calculate the ratio of the number of vacancies in equilibrium at 3000 k in    aluminium to that produced by rapid quenching from 8000 k.

8.
Write short notes on:

(a)      Anharmonicity.     (b)
  The Kirkendall effect.     (c)   Concentration cell.
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