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

50, will be treated as malpractice.

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

USN 21AU32
Third Semester B.E. Degree Examination, Dec.2023/Jan.2024
Material Science ,an@l’f@Metallurgy A,
Time: 3 hrs. " ~“Max. Marks: 100
Note: Answer any FIVE full questmns, choosmg ONE full question from each module.
1 Define the following terms:

1) Unitcell 1ii) Space lattice 111) Coordination number iv) Atomic Packing Factor(APF)

««««« (04 Marks)
Derive an expression for APF for Body centered cubic structure. (10 Marks)
Discuss the factors affectmg diffusion. (06 Marks)

Draw the stress- stram diagrams for mild st’  and discuss the various properties of material.

XXXXXXX (10 Marks)

List and explain the various crystal defects (10 Marks)
Mo dule-2

Discuss about the types of stresses induced in 2-D ane and give an; expressmn for each
type of stress. e N (08 Marks)
Differentiate between duct;le and brittle fractures o (12 Marks)
Describe the vario; Mtages of ductile fracﬁtu\res with necessary sketch (10 Marks)
Define Creep. Explam the three stages of Creep. ‘ (10 Marks)
List and explain various materi: sed in batteries. (10 Marks)

Give note on primary and secondary cells. ; (10 Marks)

Explain the different: types of Batterles with their specific application in automobile

. industry. (10 Marks)

Discuss about the ﬁxndamentals of Electrochemlcal super capacitors. (10 Marks)

. Mo dule-4

Give the significance of heat treatment in metals and list the various heat treatment

processes. (08 Marks)

Explain the process of Annealmg, its purpose and types. (12 Marks)
OR

What is the purpose ‘of surface hardening? Explain any one surface hardening method with

the help of sketch: ‘ (10 Marks)

Explain the properties and applications of

1) Malleable Iron ii) Spheroidal Graphlte Iron. (10 Marks)
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9 a. ‘applications for each category.
(10 Marks)
b. List the various Aluminium based alloys and ‘brief in short about thq composition and
i ' (10 Marks)
. 10 a based on Remforcemeﬁt and Matrix material used.
- (10 Marks)
b. (10 Marks)

AL 2 of 2




