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FOURTH SEMESTER B.TECH' (ENGINEERING)
u<ennNeuoN, .IUNE ZOOS

ME/AM 04 4L4_NIETALLURGY AND MATERIAL SCIENCE

(2OO4 Admissions)
Maximum: 100 Marks

Time : Three Hours

lNamethetypeofstructureandsketchtheunitcellsoftbefollowingmetals:-
Iron' Copper, Aluminium' Magnesium'

2 ExPlain the following:-

(a) MechanicalProPerties'

(b) Magnetic ProPerties'

(c) OPticalProPerties'

3Howtheatomsareheldtogetherinametallic-bond?Explainthisdiagrammatically.

4 Distinguish between'Plastic deformation anil'fracture''

5 Differentiate betweea'aaasaling' and'normalizing''

6Drawthethermal-equilibriumdiagramfortwometalsthatshowcompleteliquidand
solid solubilitY'

7 Write short notes on'Nano materials''

SNamedifferenttypesofAlAlloysandbrieflydiscusSanytwoofthem. (8x5=40rs*S

lExplain'thestepsinvolvedinthepreparationofspecimenformetallographicexamination.(15 marks)
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II.

Or

g (*) *lp$in the working principle of a'n eiectron micrascope'

&)Wheiisnneantbyatomicpackingfactor?Howitisealculate6;61P''{JanC

lExplaint}eeffectof.recovery,.recrystallisatiodand.graingrowth'on.hardness'and.electr!:t
resistarice? n*n"*L" of a 

"old-*orked 
metal on its subsequeni annealing' "/'

.15 marks)
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(8 marks)
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2 {a) SU*.tftu edn€ept of strain hardening with the help of dislocations. (? marks)

(b) Qistingqish bd*ween 'SIip' and 'twinning' as modes of plastic deformation of metal
' abd qlloys, " ,j

(8 marks)
1 (a) DistisFrth between hardness and hardenability of steels with examples. Discuss the

various faetors on which hardenability depends.

(8 marks)
(b) Discuss with a neat diagram the difierence between martempering and austempering in

their operation, structure and advantages-

(7 marks)

Or

tr62 (a) Explain the principles of eonstruction of T.T.T. diagrams and discuss the effect of various :"lil
cooling rates on the transformation in an eutectoid steel using isothermal tranefurmation' 

'' ' ': Adiagram. k?
-t -2

(10 marks) -- \/
(b) Briefly explain with an example why in certain alloy system, precipitation hardening is

more effective.

(5 marks)

I (a) Differentiate hetsieen white cast iron and white heart malleable cast iron. Describe the
process by which one may be made into the other-

(b) How are ailoying elements effective in changing the properties of steel.

(10 marks)

(5 marks)

Or

2 ,{a) Give an coneise account of the oature of alloys.

{b) IHention ihe properties of pure Ai.
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V.

(7 marks)

(8 marks)
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