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Instructions:

Que : l

Q u e : l

Que:2

( l) Attempt al l  questions.
(2) Assume suitable data if necessary.
(3) Figures to the right indicate ful l  marks'

Scction - I

l 2
What is cooling curve? Explain cooling curve for binary sol id solution al loy.
Explain the irnportance of t ie l ine and'lever arm principle with suitable
examples.

(C) Explain al lotropic transformation of pure iron.
OR

Define tlre followirlg terrns:
( i) Phase (i i)  Solid solution ( i i i )  Degree of freedom
Draw a neat sketch and explain fbllowing phase diagram for binary eutectic

Two metals completely soluble in t l ie l iquid state but cornpletely
insoluble in sol id state.
Two metals cornpletely soluble in the l iquid state but part ial ly soluble
irr solid state,

(C) Explain Gibbs phase rule wit l i  suitable examples.

Draw [re-FerC equil ibriLrm diagratn with al l  necessary detai ls.
Draw microstructure of A.2, 0.8 and LTo/o carban steel. Also find relative

amounts of phase present at room temperature.
(C) Define the following terms:

(i) Ferri te ( i i)  Cernentite ( i i i )  Pearl i te
OR

l l
(A) What is the principle of cyarriding? Diflerentiate between nitriding and

cyaniding.
Explain the principle of carburizing.
and gas carburizing.
Explain brief ly induction hardening.

Differentiate between solid carburizing

What is T.T.T. diagram? Draw a neat sketch of T.T.T. diagram fbr 0.8% carbon

s tee l .
Explain the fol lowing with respect to ' f .T.T. diagram:

( i)  Austempering ( i i )  Martempering ( i i i )  Cr i t ical  cool ing rate.

Define following cast iron with respect to its microstructure and application:

( i )  Gray cast i ron and ( i i )  Mal leable cast i ron.
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(A)

Section - II

What are the rnain stages of powder metallurgy? Also give the advantages and

limitation of powder metallurgY?
Explain in detail the o'requetting or die compaction process'

Enumerate the main characteristics of metal powder'

Explain the following powder metallurgy process:

(i) 'Centri fugal atomization ( i i)  Ball  mil l ing
D"ir.u5 the-design consideration require for powder rnetallurgy articles'

Describe the functions of pre-sintering and sintering process.

Write the differept techniques of corrosion control. And also discuss the design

against the corrosion.
E-xplain the oxygen absorption mechanistn with suitable example.

Diiferentiate the electrochernical corrosion and direct corrosion.
OR

(A) What is heattreatment? Explain process variables involved in heat treatment

Drocess.
(B) Dif lerentiate between annealing and norrnalizirrg process. Explain importance

of isothennal annealing process' ,
(c) what is tempering? Define temper color and'temper brittleness.

Write short notes on following:(Any three)
(A) Defitre thc following terrns:\' -/ 

(i) Crystalli'e rnaterlal(ii) Amorphous material(iii) Space latlice

(B) Diffusion annealing
(C) I{ardening Process
(f}) Induction hardening l

ini F lame hardening
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