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JAWAHARLAL NEHRU TECHN OLOGICAL UNIVERSITY HYDERABAD
B.Tech II Year I Semester Examlnatwns, March - 2017
METALLURGY AND MATERIAL SCIENCE
(Common to ME, MCT, AME)

Time: 3 hours Max. Marks: 75
Answer any five questions
All guestions carryieqial marks i+ i e L

l.a)  Differentiate between ionic, covalent and metallic bonding with examples.
b)  What is crystallization? Explain the cooling behavior of a metal while cooling
e from llqu1dto solid. Piy S s [7*8]

2.a) Explaln the governmg rules for the format1on of subst1tut1onal solid solutlons
b)  Differentiate between intermetallic compounds and intermediate alloy phases.
[7+8]

What are:the different methods of constructlon of phase d1agrams° And explain
any oné méthod in detail. ' [15¢

4.a)  What are tool steels? Explain their classification.
b)  What would be the influence of each of the following alloying elements on the
properties of a tool stee1‘7 chrommm tungsten molybdenum vanadium, silicon,

manganese and cobalt.

5.a)  Explain the mechanism of heat removal during quenching.
b)  Explain the importance of austenitizing temperature and homogeneity of
austenite. [7+8]
6a) Expldm n’npertdnt prope‘f‘tle;of tltdmum,ﬂ: R By G0
b)  Explain why the two-phase titanium alloys are stronger than the s1ngle phase

alpha alloys.
¢)  Give at least two applications for alpha alloys, alpha-beta alloys and beta alloys of
titanium. [5+5+5]

HEVE: ) Explam the desnable chiraétéristics of glasses, ' e
b) What is the distinction between glass transition temperature and meltlng
temperature?
¢)  The modulus of elasticity for titanium carbide (TiC) having Svol % porosity is
30GPa. Compute the modulus of elasticity for the non-porous material. [5+5+5]

'8y  Name ithe: three main™ " divisions of } eomp051te maﬁenal and explam the
distinguishing features of each.
b)  What is a hybrid composite? List the important advantages of hybrid composites
over normal fiber composites. [7+8]



LAY

Explain in idetail the mechanisiiz of electnc dlsoharge grlndmg and state its: ad"v&ntages

“~and limitations over EDM Process.

+" Write a shdrt ridte on the recdnt: developments ‘ift Plasma mach‘mmg process.

Explain in detail the effect of process parameters on surface roughness in EDM process.
[5+5]

n'“Wlth the help of schematic” d1agram explam the laser beam machmmg process and

explain the critical parameters and limitations of laser beam machining process. [5+5]
OR

Enumerate the advantages, limitations and applications of electron beam machining

process.

_iDistinguish* beiWeen electlon beam machmmg and laser beam maChmmg f5+5]

Derive equation for metal removal rate in Chemical machining.

Classify different types of etchants used chemical machining process. Write its

characteristics. [5+5]
xxxxxxxxxxxxxx OR ... ..

Explain in detail the various process parameters which affect the material removal rate in
in chemical machining process. [5+5]
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