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Third Semester B.E. Degree Examination, June/July 08
Material Science and Metallurgy
Time: 3 hrs. Max. Marks:100
Note : Answer any FIVE full questions selecting at least TWO from each Part.
Part—A
1 a Listthe 14 Bravais lattices. (05 Marks)
b. Draw the FCC lattice and calculate its atomic packing factor. (10 Marks)
¢. Draw a edge dislocation and explain how it moves on application of a shear stress.
(05 Marks)
2 a Define engineering stress and engincering strain and obtain a relationship between true
strain and engineering strain. (10 Marks)
b. What are the slip systems in FCC and BCC crystals? (05 Marks)
¢. Explain Brinnell hardness testing. (05 Marks)
4. Draw the S-N curve for steel and Aluminum (05 Marks)
b. Draw the creep curve and label. (05 Marks)
¢. Suppose samples of large grain size nickel and small grain size nickel are supplied to you,
which sample would you choose for creep resistance and why? (10 Marks)
4 a Explain Hume-Rothery rules for solid solution behavior. (05 Marks)
b. State Gibbs phase rule and lever rule in analyzing phase diagrams (05 Marks)
¢. Draw the phase diagrams for cutectic and eutectoid. (05 Marks)
d. Inthe above phase diagrams, show that the three phase equilibria are invariant. (05 Marks)
Part—B
5 a Draw the iron-iron carbide phase diagram and label the phases. (10 Marks)
b. Draw the TTT diagram for a eutectoid steel and explain the different microstructures
obtained at various cooling rates. (10 Marks)
6 a Explain recrystallization during anncaling of metals. (05 Marks)
b. Differentiate between austempering and martempering of steels, (10 Marks)
¢. Explain case carburization. (05 Marks)
7 a. Whatare the different types of cast irons? (05 Marks)
b. Explain precipitation hardening in Al-4 wi% Cu aluminum alloy. (10 Marks)
c. Differentiate between brasses and bronzes. (05 Marks)
8 a Define electrode potential and show its relevance in galvanic corrosion. (05 Marks)
b. Differentiate between activation and concentration polarization. (05 Marks)
c. Why are stainless steels passive? (05 Marks)
d. Explain stress corrosion cracking in aluminum alloy 7075. (05 Marks)




