Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

50, will be treated as malpractice.

USN 21MR33
Third Semester B.E. Degree Examination, Dec.2023/Jan.2024
Material Science

Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questwns, choosmg ONE full question f(gm each module.
e Module- o
1 a. Define the following : 1) Unit Cell' i) Space Lattice - iii)) Co-ordination number
iv) Lattice v)  Atomic packing factor. (10 Marks)
b. Derive an expression for APF of BCC unit cell. (10 Marks)
OR
2 a. What are Crystal imperfections? Explain the point defects in detail. (10 Marks)
b. Differentiate between Edge dislocation and Screw dislocation. (05 Marks)
c. Explain brleﬂy about Surface defects. , (05 Marks)
MMM
3 a. Explain the followmg : 1) Toughness 1) Resilri\ence i) Stiffness
iv) Ductility v) Offset yield strength. Uy, (10 Marks)
b. With a neat sketch, explain Plastic deformation of smgle ‘crystal by slip. (10 Marks)
OR
4 a. Sketch and explain the various stages in ductile fracture. (08 Marks)
b. State and explain the factors affecting Fatigue life. (06 Marks)
c. With a neat sketch, explain the Creep Curve. (06 Marks)
Module-3
5 a. What is Solid Solution? Explain the di’fferent types of So]id Solutions. (08 Marks)
b. (06 Marks)
C. (06 Marks)
6 a. .(,Draw Fe-C equ111br1um dlagram and write the Invariant reactions. (10 Marks)
b. .. Explain Homogeneous Nucleation. Derive an expression for the critical size of the nucleus
- for homogeneous nucleation. (10 Marks)
Module-4
7 a. Explain the properties , composition and uscs of :
1) Grey cast iron i) Aluminum alloys. (10 Marks)
b. Explain the different types of Corrosion. (10 Marks)
4 OR
8 a. Explain the propetties, composition and uses of the following :
i) SGlron~ i) Copper and its alloys. (10 Marks)
b. Write a note on-:

i) Permanent joints ii) Adhesive ‘materials. (10 Marks)
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Module-5 |
With a neat sketch, explain the construction of ruction of TTTCURYS. (10 Marks)
Define Annealing. Explain the different types of rineiling process. " (10 Marks)
OR .
With a neat sketch, explain the Induction Hardenmg process. . (08 Marks)
Differentiate between Austempering and Martempering. (06 Marks)

Define Hardening. Explain why tempermg is done immediately aﬁer hardemng process for
steel components. ; (06 Marks)
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