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Dip. in Engg. (Fourth Semester)
- EXAMINATION, Nov.-Dec., 2023

(Scheme : NITTTR)

~ (Branch : Metallurgical)
PHYSICAL METALLURGY

Time : Three Hours ] [ Maximum Marks : 70
- [Minimum Pass Marks : 25

Note : All questions are compulsory. Each question has
. 7 marks. Answer any two parts from each question.

In case of any doubt or diépute the English version
question should be tréated_ as final.
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1. (a) Defin . .
types of crystal imperfection defect. Differentiate
petween edge and screw dislocation. 7
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Give reason for ~using X-rays in determining

crystal structure of metals. Derive Bragg’s law of

X-ray diffraction. . 7.
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Explain construction and working of an electron

microscope with a neat diagram. Write its three
advantages and three limitations. . 7
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Draw and explain cooling curves of pure metals

and alloys, : 7
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e Crystal Hano%nomo:\_uowmoﬁ. List different -
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@ Define nucleation. List different types of

(©)

(a)

nucleation, Explain homogeneous nucleation in
detail. 2
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Explain different types of zones formed during

freezing of an ingot. '
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& e AR |
U&.Ea the following mechanical properties :
1 each

- (i) Elastic deformation

(ii) Yield strength
(iii) Hardness
(v) Stress
(v) Ductility
(vi) Toughness

- (vii) Resilience

A i ol @ R A

() TaRen Rwiw
e () S

P.T.O.



i) T 5] 2038471(038)
@iv) mwwﬂ . @‘ ‘Write short notes on the following : 7
() e ; (i) Solid solution strengthening
, ) . (i) Strainageing
@ e PR w W R R -
(vii) Rifervw : : ‘ & . . o
®) Uombw slip, mwe plane and slip direction Write . A (i) A USIT
slip planes and slip direction of BCC, FcC and ¥ - Explain methods to prevent fracture of metals. 7
HCP crystals. Differentiate between slip and- - 5. (@ Exp NEH :
twinning. N S m_.@,%— ) IR & TWH feifeg
e, Reaw < W Rag SRRFEE Ff TRy - E . ‘) Differentiate between ductile and brittle facture. 7
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©) Explain Iecovery, recrystallisation and grain Sl
growth, A ,
Reatl, Rbseccgorer W 0T o B wEEsY|
4 @ Explain yield point phenomenon. . 7"
des dige Ao ot THHREY | |
(®) Explain the role of grain boundary in = -
strengthening metals, , 7
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Diij. in Engg. (Fourth Semester)
EXAMINATION, Nov.-Dec., 2023

(Scheme : NITTTR)

(Branch : Metallurgy)
IRON PRODUCTION

- Time : Three Hours ] [ Maximum Marks : 70
| | [Minimum Pass Marks : 25
Note : All questions are compulsory. In case of any doubt

or dispute, English version question should be -
" treated as final.
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1.- (a) Explain Pelletisation process under the following :

7
(i) Objectives

(i) Mechanism of production
(iii) Types of Pellets

P.T.O.




(b)

\
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(iii) ﬁmﬁ P TBR

Explain Sintering process under the following : q
(i) Material used

(ii) Machine

(iii) Mechanism
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Explain different process of blast ?Ego_o under
the following : : 10

(i) - Neat sketch with zone mentioned

(i) Chemical Reactions

(iif) Refractories used

«e qe o A= et @ w_ﬂw_@m mw
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(b) - Explain the different irregularities, cause and

their remedies in Blast furnance operation. 6
e W& o R affrafic /<, R q
SR 3 oA |
o
(ereren)

Discuss the Electrostatic precipitator with neat
sketch and use of dust catcher.
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Explain the modern trends mm.ovﬁa in blast
furnance operation. 7
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Discuss the factors affecting Blast furnance
productivity. 7
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. Mention amom Ea limitation of Direct Reduced

Iron AUWU 7
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List the sponge iron industries producing in
Chhattisgarh and India. 7
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5. (a) Explam the followmg processes of rotary klln f0r ,‘ 2 |
sponge iron production :- Pl a

(b)

[4] 20‘38472'(033) .

(i) Neat sketch

(i) Mechanism

(iii) Use of sponge iron ‘ ' )
o SRRT M B el ﬂm R &
ffaf a1 sy -
@ foz

i) fraffy

(iii) UST FRRT BT SYINT

Define Smelting Reduction Process and also '

explaln Corex Process. | P
Or
(3reren)

Give reasons for development of various
alternative routes of iron production.
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 2038473(038)
Dip. in Engg. (qumh Semestm’)'
EXAWNATE@N Nov. -Dec., 2923

(Scheme METTR}
- (Branch : Metaliurgy)

CORROSION 'ENGINEERING 3

Time : T hree Hours ] ‘ [ Maximum Marks : 70

[Minimum Pass Marks : 25

Note : All questions are compﬁlsofy Solve'any two parts

from (a), (b) and (c) in each question. In case of

any doubt or . dispute, Enghsh version questlon ‘

" should be treated as fi nal
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1.

'(b) Compare dry corrosion and wet corrosion.

[21 2038473(038)

(@) Define corrosion. 2:8 the importance of

‘studying corrosion oamson_._:m me&: the
7

expression for calculating corrosion rate.

ﬁ%ﬁﬂ%%_%%@qﬁ
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J:
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(©) How does change in environment affect

- corrosion ? mxw_ws _ q
wiaRer § R GERe B mw.@ nﬂmm ﬁa
T ? WAy |
(@) Explain different types om a_n.oqoo:oa.mom_ cells. 7
faf= ToR & ﬁﬂ%@ﬂ_ NIl Bl WY |,
(b) ¢S§ is Polarisation ? Explain its types. . q

%ﬂgwﬂﬁwiﬂgﬂ_

(c) Explain the principle and operation of electro-

chemical cell. 7
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i T ;,

(©)

4. . (a)

(b)

: 518 short notes on the following :

[3] 2038473(038)

Define Crevice corrosion. Explain the mechanism

of crevice corrosion. Write methods to prevent
crevice corrosion, 7

What s pitting corrosion ? Explain the
mechanism of pitting corrosion. How can pitting
corrosion be prevented ? ]

ffeT BRI 71 & ? RfET sRiv 31 rarfafy
B qaeEY | AT PRIV ¥ 9 991 W1 Gl

Define Galvanic corrosion. mxﬁ_&b. about the

factors affecting galvanic corrosion. 7

ifs PR @ RaRa PR e
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(i) Intergranular corrosion
(i) Hydrogen embrittlement
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What is erosion-corrosion. Explain the factors

affecting erosion- -corrosion. 7
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(©) Explam stress  corrosion cracking. Write four

methods to prevent stress corrosnon C rackmg 7

WU BRI BT B WIS S SRS
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J (@) What'is mh1b1tor ? Dl,.,cuss the role of mhlbltors

in prevent of* corroqlon , | 7
Eﬁ%ﬁaw%?ﬂ&ﬂﬂw%wﬁ?ﬁ%ﬁaaﬁ
YR B 9t S|

(b) Explain anodlc and cathodlc pmtwtmn method 7
W%zrswa‘}a‘r%mméwmﬁwzﬁ’r HHEIEY |

(c) Explam dlﬂerent types of coatmgs used for

prevention against corrosmn /i
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Dip. in Engg. (FOurth'Semestef)
EXAMENATI@N Nov.—Dec 2023
(Scheme : NETTTR) |

(Branch : Metallurgy)
NON-F’ERROUS EXTRACTIVE
A METALLURGY _
Time : Three Hours ] L - '[ Maximum Marks : 70 ‘
| - [Minimum Pass Marks : 25 |

Note : All questions are compulsory. In case of any doubt
or dispute, English version question should be

- treated as final.
ﬂ?ﬁmmﬁmﬁ%lﬁﬂﬂaﬂuwzﬁmmﬁaﬁ
# Refy 4 sl WMo & v @ s A
SR | o

1. (@) Explain the Bayer’s process for alumina

production. 8
@ st B R R @ AR @
WTE{QI ' y - '
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(b) Explain the Hall Heroult process for the B .
production of Al. . 7 _ A o)
Al'D SR B forg &fd U sl Bl .&zwﬂ “ Explain any ore newer process for copper
_ mH,V_.Z_ A | M x production.
b e R o d e B e w7 ot 9
(o) . .. E _ | " - 3. (a) Explain the following refining processes of Lead :
Describe ALCOA .E,oomm.m for production of ﬂ | B 8
Aluminium. ._ i Parke’s process and Electrolytic refining
%%%%@a%n@sﬁw S U @ Felie AW s @
| DI : | |
i e g @ o o e R e O
2. (a) Discuss the roasting and smelting of copper in A A (b) m%_wmp ,25- neat sketch of ISP process for Zn
reverbarotary furnace. | : m . production. 2
ﬁﬁi%&mmﬂ%ﬁ»%%%g .. Zn SGH @ f IS ufbwm @ W B @
R \HETEy |
T g

. 4. (a) Discuss about the important ores and smelting of
(b) Write a short note on Fire Refining of Copper. 7 : Tin. iy
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(b) Discuss various steps involved in extraction of '

Nickel. | . T

Coa & Pl i R T @ aE

BT

5. (a) Discuss Pidgeon process for Magnésium. 5

ﬁfvﬂﬁma}mﬁaﬁuﬁmq—\fﬂﬁaﬁml

(b) ‘Explam Kroll’s process for  Titanium

extraction. : 5
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Dip. in Engg. (Fourth Semester)
EXAMINATION, Nov.-Dec., 2023

(Scheme : NITTTR)

(Branch : Metallurgical Engineering)
FUNDAMENTALS OF MECHANICAL
METALLURGY

Time : Three Hours | [ Maximum Marks : 70
[Minimum Pass Marks : 25

Note : Attelhpt all five questions. Internal choices are
- given. In case of any doubt and dispute, the English
version questions should be treated as final.
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1. (a) Establish relation between engineering stress-true
stress and engineering strain-true strain. 8

fofo-wer fogfa & $a ddy o= Hifg |
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Or
(sreran)

203847534,

(b) Differentiate between hot working ang _
cold

©

2. (@

(b)

(©)

working process, making reference to advanta
limitations and applications. . £es,

e, i 9 SR B et ¥ g e
dk T T T B I B A R
BT |
Define the following terms with examples :

2 each
(i) Ductility
(i) Malleability
fo @Y 9EERY AR TIRHINT B
(i) Ductility
(i) Malleability
How are the different rolled products classified ? 7
Aftr Ses e @Y @ Gl fra i  ?

Or
(ererar)

Describe different rolling defects with their
rectifications.

R ARFT A B o gERE D W A0

DIy |

With the help of neat sketch, explain the
following : 2 each

(@) Zone of deformation

«

+

(2)

(b)

©
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(b) Angle of bite and Neutral angle
(c) Forward slip or Backward slip
(d) Specific roll pressure

ww YR B e W Fefred @
THST

(@) S i SHIeH

(@) e 3K age AR gga ¢
@ﬂzﬁﬁdﬁﬁﬁd

(@) wfifthd I HER
What is forging ? Explain various types of
forging operations. 7

PRAT T 3 ? AR TER T BT SR
P A B |
Or
(sreren)
Briefly explain different forging equipment with

schematic diagram.

RRFT PR U B ANEE NG & W

ey H quEsy |

Write short notes on the following :

(a) Open die and closed die forging with a neat
sketch

(b) Importance of flash and gutter in forging

4 each

P.T.O.




4. (a)

(b)

©
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FrfoRaa o Wt et fef :

) s fo & e T i i e rd
s .

(3) WIRHT F et SR TeR BT e

What is extrusion ? What are the differences
between direct, indirect and impact extrusion ? 7

vage Al 2 7 g, Se 3R gHIqC
TRIG O IR AT ?
How seamless tubes are produced by extrusion ? 7 .
vago g1 e Sl @1 e N fr
I & ? :
Or

(srera)
Briefly explain extrusion defects with their
rectifications. : 7
TS QN 3l 96 QR & W i
ARV |

Write short notes on following with neat sketch (any

7 each

wo) :

(@)
(b)
©
(@)

Design and cross section of drawing die

Bending
Stretch forming
Defects in formed product

[5] 2038475(038)
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(@) ST o 7 fowme AR ey a1
(@ sfeT |

(®) wea wiffT

(@) Ml e § 2
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