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II-B.Tech. I Semester Supplementary Examination, June 2003

PHYSICAL METALLURGY

(Metallurgy and Material Technology)

Time: 3 hours





Max. Marks: 70

Answer any Five questions

All questions carry equal marks

---

1.a)
Draw a neat sketch of optical microscope and the trace of rays through the optical system from the object field to the final virtual image.

   b)
Explain longitudinal and lateral chromatic aberration. Illustrate the answer with the help of ray diagram through objective lens.

   c)
Explain the term resolving power of a microscope.

2.a)
Explain Hume-Rothery rules as applied to the formation solid solutions.

   b)
Discuss the stacking sequence of BCC and FCC structures.

   c)
Copper has a FCC structure. Its atomic radius is 1.278
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. Calculate its density (atomic weight of copper is 63.5, avagadronumber is 6.02 x 1023)

   d)
Distinguish between unit cell and space lattice.

3.a)
Differentiate between tetrahedral and octahedral voids.

   b)
What is an alloy and what are its advantages and applications?

   c)
What are electron phases? Discuss their properties.

4.a)
Draw the equilibrium diagram of a binary alloy completely soluble both in solid and liquid state. Explain the solidification of a typical alloy under equilibrium conditions and draw the room temperature microstructures.

   b)
What is allotropy? Discuss with reference to iron.

   c)
What is phase rule and explain its terms. Illustrate it with the help of two different types of binary phase diagrams.

5.
Discuss the following:

a) Order-disorder transformations.

b) Monotectic and syntectic reactions.

c) Intermediate phaser.

6.a)
Draw the Fe-Fe3C diagram and label the areas, lines and points. Explain the solidification of eutectoid alloy on the diagram and draw the room temperature microstructure.

   b)
What factors affect the shape of eutectic phases? Explain.

   c)
Discuss the effect of temperature on homogeneous nucleation. 
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OR
7.a)
Derive expressions for critical size of nucleus and critical barrier to overcome in homogeneous nucleation.

   b)
With the help of a neat sketch explain the formation of martensite from austenite lattice. Discuss the salient features of martensitic transformation.

8.
Write an account of the following:

a) Electro-chemical compounds

b) Cu-Sn system

c) Thermal analysis method

d) TTT diagrams.

***     ***     ***
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