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

Third ‘\emester B.E. Degree Examination, Dec. 2017/J‘m 2018
Material Science and Metallurgy 4
Time: 3 hrs. | O Max. Marks: 80
“Note: 1. Answer any FIVE full questions, ¢§!?;a})sing
’ ONE full question from each modile.
" 2. Missing data, if any, may be suitably assumed.
AR Module-1
1 a Define co-ordination number and APF. Calculate APF fot typical BCC structure. (07 Marks)
b. Differentiate between edge dislocation and screw dlblOC'lthl’l (04 Marks)
c. List and explain the factor affeumg diffusion. ~ (05 Marks)
2 a. What do you mean by linear elastic propertics? Explain briefly linear elastic properties.
(05 Marks)
b. Define critically resolved shear stress (CRSS)” Obtain an expression for CRSS, showing
force diagram. o (07 Marks)
¢. Differentiate between slip and twmmng;» = (04 Marks)
P Module-2 e
3 a.  With the help of transition curve; explain ductile to brittle transition. (04 Marks)
b. With the help of neat sketches, explain type II and type i1l “i ctures. (05 Marks)
c. Draw typical creep cur\u ‘-,xplam its stages. - (07 Marks)
. OR - g
4 a. Define stress rela afum Obtain an expression for stress relaxatlon " (08 Marks)
b. With the help U‘ S\I diagram explain fatigue test to determine the fatigue strengths of a
material. . sy (08 Marks)
{47 Module-3 > ey
5 a  Withneat sketch explain the different cast metal structures. o < (04 Marks)
b. Define solid solution. Explain different types of solid solutions. (07 Marks)
c¢. Explain Hume — Rothary rules for the formation of substitutional solid solution. (05 Marks)
OR
6 a. State and explain Gibb’s phase rule and lever rule. (04 Marks)
b. Draw Iron — carbon diagram. Label its phase fields. Explain eutectic, eutectoid and peritectic
reaction occur in Fe — Fe;C diagram. (12 Marks)
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Module-4
Draw a schematic TTT diagram for 0.8% C steel label all the regions and saper 1mpose the
cooling'curves which represents : i) Transformation of austenite is to coarse pearllte ii) CCR

iii) Lansfox mation of austenite into 100% Bainite. Oy (08 Marks)
With rieat sketch, explain briefly pack carburizing heat treatmenr List its merits and
demerits. -, Mot (08 Marks)
s OR »
Give composmon r)rupel’tles and uses of Grey cast iron and MG iron. (06 Marks)
Wire a note on AISI desig nation of steel. ¢ . (04 Marks)
Give the list of various axummum alloys. Write a brief nofe on them (06 Marks)
Module-5 .
Define composite. Explain Hand lay-up and ﬁlament ‘winding processes employed for the
production of FRP’s. (11 Marks)
List the advantages and appllcatlons of composztes (05 Marks)
; OR

Write a note on :
Shape memory alloys
Biological applications of smart materlals

Selection of materials ol S

Use of NDT for materials. <) e (16 Marks)
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