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Third Semester B.E. Degree Examination, June/July 2024
Material Science

Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions,'':thposing ONE full question from each module,
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IVIodule-l
a. Define APF. Derive an expres*iorr'-1ffiIHCP and FCC.
b. What is diffusion'/ Explain the laws of diffusion with equations.
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2 a, Draw Stress-Strain curve for ductile materials. Explain salient point.

b. Explain mechanical properties in both plastic and elastic region.

composites. List the advantages and applications of composite materials.
Explain Resin transfer moulding process.

Mgdule-2 
nce strength of the3 a. Define endurance strength and explain the method to find the endura:

material. (10 Marks)
b. What is Creep? Explain different stages of creep curve with a neat diagram, (10 Marks)

OR
4 a. Give brief description of different phases formed in Iron-carbon ph-ase diagram with a neat

sketch of phase diagram. (12 Marks)
b. Define homogeneous and heterogeneous.nucleation. Obtain an expression for critical radius

of nucleation. (08 Marks)

Module-3
5 a. Draw TTT diagram for a plain Carbon Steel and label all the regions. Show the cooling

curve which forms l0O% martensite and explain it. (10 Marks)
b. Define Annealing. Explain various Annealing processes. (10 Marks)

.on
6 a. What is age hardening? Explain age hbrdening of 4o/o Cu alloy with its rnicrostructure, with

sketch. (10 Marks)
b, Explain the composition, structure and properties and applications of 3 types of cast Iron,

(10 Mark$

Module-4
7 a. Under Iso-strain condition derive an expression for Young's modulus of fiber reinforced

Calculate the tensile modulus of elasticity of an unidirectional carbon fiber material which
contains 62% by volume of carbon fiberd in ISO - stress and ISO - strain condition.

Ec:3.86 x 10a Kgflmm2 ; E"ro,y :428 x 102 Kgflmm2.
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?,|ur*W!* the fraction of the load carried byCalculate the modulus of elasticity, tens

the fiber for the following composite mqlenilal*dhessed under iso-straiB condition. The

composite consists of a co-ntinuous glasp--h6"reinforced epoxy rep,ffiduced by using

6Ooiby volume of E-glass (E:i240b rffi(ft"';, tensile strength W6O x 106 N/# and

a hardened epoxy resin with a modulsqf elasticity of 3100 x 1ON/gr' and a tensile strength

of 60 x 1061$/m'. Also find the nffirpVof elasticity of the c#fupsite when stressed under
iso stress condition. . (il/ #.J. (08 Marks)

With a neat sketch, explain ppffi?n process. (08 Marks)

Discuss the role of compositinperials in technoloeical defelopment. (04 Marks)
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What are ceramic
cerafixcs.
Discuss about

Module-5
.g

R

thermal and mechanical properties of
(10 Marks)
(04 Marks)
(06 Marks)

. b. Explain the following : , dSffii) Materials used in Humdrimplants n#q'i} 
i

iil Fiber optic materiagff 1{ 
^.

" iii Pseudoelasticity. {-{'h- 
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