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3ME1O1 . MATERIAL SCIENCE

Total Marks: 60
Instnctirns:

l). AII questions are compulsory.
2). Figues to the right indicate full rnarks.
3)- Answers to the two sections must be wriften in separate answer books.
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SECTIOI{_I

Describe and explain solid-solution strengthening for substitutional irrpurity afoms
in terms of lattice strain interactions with dislocations.

Describe recrystallization in terms of both the alteratiori of microstnrcture and
mechanical characteristics of the material. Also describe the phenonrena of grain
growth.

OR

Define fatigue and speci0, the conditions under which it occurs. Also define creep
and specify the conditions under whiclr it occurs.

With reference fatigue plot fbr some material, determine:

(i) The fatigue life time (At a specified stress level)

(ii) The fatigue strengh (At a specified number of cycles)

Differentiate between ductile and brittle fraoiure.

What is creep? Explain meep curve. Also discuss alloys ftrr higli rempc:rarure use.

OR

Define pitting corrosion. Discuss factors affecting rate of pitting corrosion and
method of preventing pitting corrosion.

Enlist and explain corrosion prevention techniques.
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Que:-3 Write short notes on any Two.
(A) Strengthening by grain size reduction.

(B) Importance of T.T.T diagram with respect to phase transformation.
(C) Fracturetoughness.
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SECTION - II

Que:-4
(A) Explain the effect of irnperfections on metal properties. i04l
(B) Define uystal imperfection and explain classification of crystal imperfection. I03l
(C) Enlist different ceramic forming techniques. Explain Slip casting process irr cietails. t{}31

Que:-4 
oR

(A) Define and explain the following terms: t04l
l. Burger vector

2. Slip plane

3. High angle grain boundary

4. Dislocation

(B) Explain Drying and Firing process in ceramic marerials. t03l
(C) Enlist various characteristics and applications of ceramic materials. I03l V,

Que:-5
(A) Differentiate between thermoplastic and thermosetting rnaterial along with tfls1

(Bi ;ilrtl;"rs characteristics and applications of potyner materiats. t05l
OR

Que:-5
(A) Explain the role of reinforcement and matrix materials in conrposites. i{}S}
(B) Compare Properties of Metal Matrix composites & Ceramic Matrix composites. t05l

What are advantages of ceramic nratrix composites over other two classes of
composites?

Que:-6
(A) Write a short note on shape memory alloys. i(}Sl q}
(B) Explain ultrasonic testing rnethod along with advantages, disadvantages anci t65l

applications.
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