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III B.Tech. I–Semester Supplementary Examinations, November-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 solution to 2nd law of diffusion.

   b)
Describe self diffusion in pure metals.

   c)
Explain types of point defects.

2.a)
Describe Matano method.

b)
The diffusion rate of A in B was studied at 500oC and 850oC.  It was found that, for the same diffusion time, the depths of penetration x1 and x2 in the two experiments were in the ratio of 1:4.  Calculate the activation energy for diffusion of A in B.

3.a)
Explain application of Gibbs-Helmholtz equation to galvanic cells.

   b)
The e.m.f. of the reversible cell


Zn (l, pure)|Kcl-Nacl-Licl-ZnCl2|Zn(in cd-10.3 atom% Zn alloy)

has been found to be 85.80 ( 10-3 V at 800oC.  Calculate: (i) the activity of Zn in the alloy.  (ii) the values of partial molar free energy, entropy and enthalpy of mixing of zinc in the alloy, assuming that the temperature co-efficient of emf is 0.111 ( 10-3 V/deg.

4.a)
What is fugacity?  Describe Ellingham diagrams in detail.

   b)
Derive Van’t Hoff equation.

   c)
Calculate the equilibrium constant for the reaction: <NiO> + (H2) = < Ni> + (H2O) at 750oC from the following data:


<Ni> + 
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(O2) = <NiO>; (Go = -58,450 + 23.55 T cal


(H2) +
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(O2) = (H2O); (Go = -58,900 + 13.1 T cal.

5.a)
Explain thermal conductivity of solids and describe Debyees’ model of the lattice.

b)
Calculate the standard heat of formation of pbo from pb and O2 at 227oC from the following data:
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6.a)
What is Henry’s law and explain Sievert’s law?

   b)
Derive Gibb’s-Duhem equation.

   c)
Calculate the partial molar heats of mixing of Zn and of cd in a Zn-cd alloy, containing 0.6 atom fraction Zn from the following data at 700oC.


Xzn

:
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9


Integral heat 

of mixing, Cal/mole:
180
317
413
468
491
478
424
329
188

7.a)
What is a regular solution.  Explain determination of one partial molar quantity from other partial molar quantity.

   b)
Al-Zn alloys exhibit the following relation at 477oC.



RT lu Yzn = 1750 (1-Xzn)2
where R and T are expressed in Cal/deg/mole and K respectively.  Calculate the activity of Al oct 477oC in Al-zn alloy with 40 atom% Zn.

8.a)
Explain equality of chemical potentials in equilibrated phases.

   b)
Illustrate determination of liquids line for eutectic system.

   c)
Explain Gibb’s free energy and thermodynamic activity.
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