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Answer ALL questions.
PARTA— (10x2=20 marks) '

Differentiate an alloy from pure metal.

State the reactlon that initiates the fmmatlon of Austenite i in non iron carbon
diagram. .

Define hardenability of a material.

Why is therfu_ll' annealing of a steel component performed?

List two important types of fracture.

10.

What is the prominent mechamsm of plastic deformation in metals and define
it? ' '

List the major alloying elements of the aluminium aIlbys 6061 and 7075.

Cite two reasons for the extensive usage of ferrous alloys in engineering
apphcatlons ‘ o

. List two important engmeering ceramics used in the high temperature
* applications. ‘ :

Why is the use of composites increasing over metallic alloys in aerospace
industries? : - : .




PART B— (5 x 1_3 = 5 marks)

PART ¢ — (1 x 15 = 15 marks)

l‘lom the tensﬂe stless strain behavior for the plam carbon steel alloy

b

of a S-N curve.
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11. (a) State what is a solid solution in alloys and with the help of neat sketches _ 16 (a)
. explain the isomorphous, eutectic, eutectoid, peritectic and peritectoid shown in figure, determine the following:
. (i) ‘The ultimate tensile strength
_ Or . . .
(b)  With the help of a neat sketch of a Iron-carbon diagram for steel, explain (iil) The yield strength at a strain offset of 0.002.
the various phases in the iron-carbon phase diagram. (iv) The maximum load that can be sustained by a cyhndncal spemmen
_ ' ’ 7 having an original diameter of 10 mm. . _
12. (a).r | Though the polymers are neither as strong nor as stiff as metals, why are . | (v) The change.in length of a specimen originally 250 mm long that is
_they used” largely in engineering applications? Explain in detail the :  subjected to a tensile stress of 300 MPa. o
~ property and apphcatmn of any f1ve commonly used Engmeenng o : o
"'-Polymels R : 'Gﬂﬂ—l'l LI S AR B I S N BESLENNLA
: T o 80 -
(b) Explain in detail various types of composites. - e 60
, . : U | ‘ 400 -
. 13. _ () A gears surface should resist wear and tear, but the core material g c§ g
7 remains soft to withstand the shock loads. Explain in detail the various ”gaoo 40.%
_ types of heat treatment plocess sultable to get such a pmpelty in the o B poo &
gear. : : '
, 20
: : _ Or 100 .
" (b) ~“What will be the resultant microstructure and- hardness of a 0.76% 0t ol)s S '-u.lm S——
‘carbon steel which is heated to approximately 800°C followed by air - Stain
coohng, fulnace coolmg, 011 quenchmg and water quenchmg? : .
14, (a) - Sketch the m1c10st1uctule in dlfferent types of cast iron and explam m L () TRank the followmg iron- calbon alloys and assoc1ated mlcmstluctures g
detail how the affects the propelty of cast iron. from the highest to the lowest tensile strength: S
e D 0.8 wt%C with sphevoidite ... ..o e
_ (b) __Ex_plai_n in detail the effect of major alloying elemenﬁin copper alloys, (i) 0.3 wt%C with coarse pearlite
state the name, properties and applications of thgse alloys formed. - :  {ii) 0.65 wt%C with fine pearlite
- ) ' : iv) 0.65 wt%C with coarse earlite
15. (a) Draw neatly the stress-strain diagram of a ductile material and discuss .. ’ (7_ ) ’ — P _ .
the salient mechanical properties and featules of the curve along W1th (v} 0.20 wt%C “_'lthr spheroidite
then physical mgmﬁcance ' Justify this ranking.
J Or
Define fatigue and discuss briefly the steps mvolved i the constluctmn
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