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Dip. in Engg. (Fourth Semester)
EXAMINATION, April-May, 2024

(Scheme : NITTTR)

(Branch : Metallurgy)
PHYSICAL MATALLURGY

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

Note : All questions are compulsory. Attempt any fwo

1'-

parts from each question. In case of any doubt or
dispute, the English version question should be
treated as final.
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(a) What is Crystal defect ? Explain screw and edge
dislocation in detail. 7

mmw%?wwwmcﬁmﬁ
ﬁwﬁwsﬁl

P.T.O.

S B P T

TN T AT

B G Tl SO LR B i\ VEA TR N R 8 3 Sl VTt




L1
i ) met?
[2] | S roperi®® o |
203, A_b., Bmorms.»o& P A@a@d HC
(b) Explain the Wworking Principyq [ e 80 five e ol il 4 gain
| e
diffraction. o b) D % el 4id ization ar 7
- . g recry®
dmﬂrw mW mvlan @.nlmdm. muw mﬁg #@d - aoooﬁs‘%, »Wnﬂ %a mﬂ\@ﬂ
. - L B (
(c) Explain the principle apng Working o Scany © Eoﬁ%. %@AA w
electron microscope. , &, T 7
i gelag i TEHRBIY 3 Rigre 3l S . c%%ﬁu%.éw. e
£i0
P B W | _ qin ol solv & T oy ®
. (@) B Aﬂd&mﬂ % sin pou? J
(@) Formulate criteria of homogeneoys At SRS e Oof & 4
<]
heterogeneous nucleation, 78 . - i e © ctals- - A@\nﬂ
g%wﬂﬁﬂmﬁﬁa P AEE SR @Wm%%%%%%syﬁ
. \nw R @Ombﬁ
%ﬂl ﬂ@@.ﬂ / 50%@ ,wﬁnrw d
(b) Explain different zones forms in ingot casting. 7 I IS " Jiagra™ nmwb getail- 2 e
e DT § Af ol wa A amr ) o P e e
\ BT men® S
mw.w._d_ ﬂﬁoﬁo ﬂ“ﬂ\nﬂ
: A T
(©) Explain smoogh interface growth and dendritic | @ @ of meta®
£gro \ Wwo?—nm \
growth in detaj], 7 i § @ 1510 preve™ - ﬁm\mﬂ\w
ﬁwﬁgﬁw@%@wﬂ%ﬂ w@ﬁmﬁﬁﬁ Q%EB?.M\MM&%%% p.T-©
, @ :
RS | 5. ot B
o>
(@) Uhm.oaunﬂo between slip and twinning 7




2038471(038)  §
e

| - [4]
(b) What are the differences between D

Brittle fracture ? What is Griffith’s theory of
7

uctile and .

brittle fracture ?
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(c) What is theoretical cohesive strength ? Derive its

mathematical formula. Why do metals fail much
-

below theoretical cohesive strength ?
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2038472(038)

Dip. in Engg. (Fourth Semester)
EXAMINATION, April-May, 2024

(Scheme : NITTTR)

(Branch : Metallurgy)
IRON PRODUCTION

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

Note : Attempt all questions. All questions carry equal
marks. In case of any doubt or dispute, English
version question should be treated as final.
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(@) What is Sintering ? Discuss the manufacture of
sinters by Dwight-Lloyd sintering machine. 14
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What are different raw Mmateria]g Charge,
B. F. ? Also write the function of coke in g
Also write about the raw material requijreg for ¢
production of 1 tonne of pig iron. production,
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Draw a neat sketch of blast furnace and discuss :
the refractory used in different parts of B. F.

With a neat sketch discuss the workfng of B. F.
stove.
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about the Jifferent reactions taking place 11

softhe B.F. -
§ @ <@ e

| ({)) Write
different zone

nds in B. F. practice ?

4. (a) What are the modern tre
Explain any three in detail.
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(b) Discuss the different irregularities occurs in B. F " r
operations. How these can be rectified ? f
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(a) Explain the working of coal based DRI furnace
for the production of sponge iron.
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iron production.
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Dip. in Engg. (Fourth Semester)
EXAMINATION, April-May, 2024

(Scheme : NITTTR)

(Branch : Metallurgy)
CORROSION ENGINEERING

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

Note : All questions are compulsory, unless mentioned
otherwise. In case of any doubt or dispute, English
version question should be treated as final. ‘
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1. (a) Define corrosion. Describe the cause of oorrosion
in metals. 6
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echanism of electroche o.o:.om_.os. Explaj what do you mean by galvanic corrosion ? Write
. qusam_ corrosion, In tys) the various factors affecting galuvanic corrosion.
NRING & T 31 R ) .
&Ry
@1 By ﬁ@f@m@ 3 .mﬂs&%gﬁﬂaﬁﬁwﬁ
T g | T R
Or ] e & R = e R e Tt
Diff: @ﬂé p) Define crevice corrosion. Describe the cavses of
erentiate p ®) ) e @3403&3 6
corosion etween dry oo crevice corrosion- How can o
T Heeor gy e e Fo SR g =
2 @) What ~_ T SRR 3 iR gy & et 71 biaby
Clectr. )
types of elec n.ommm“waﬁ cell ? Clas 5 27 :
YRR tcal cel] Sify various or
et
() What js EMF :mnwm ﬂ@ﬂ . Wwhat 1S Pitting corrosion ? me~ﬁan Mm
seri .
M?nu sertes. =t Describe the appli Eoofwawa of pitting corTosIiOr-
catio
. U TP, = ns of 1 ﬂanﬁno&w.
. \mﬁm:. Q@A&ﬁ 10 Qﬂﬂ@
TP 37 qufey T ? o « ’ Rign FERT T B MWE
Py | . NG P N g & sm R
Or : lain stresS
(e What is stres® corrosion oﬁmﬁbm 2 maHMBcﬁ 150
Explain 4. @ T oracking py 85 > rrosion
s Potentia]-py corrosion & thods for stress €O
ystem. Wy; dia | o ntion ™€ 8
this din . e the app] &tam for jp . wiite PV
Is diagram Pplications 4y, on-water ing. W T
d limitationg op cracking o ¥ @ IE
IR Riven 3 g s %a.ﬁi: . %a@_%,%
LEE IR 3 s 5§.$ AR patal -
| aﬁ%«@iﬁ_%@ A %&ﬂa%%ig@ﬁ
. o @@d | PR p.1.0




[4] - 203847300

(b) What is weld decay ? Describe its mechamSm
How can it be prevented ?
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Or
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What is microbial corrosion ? Describe reason for

the cause of microbial corrosion. How can it be

prevented 7
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5. (a) What is cathodic protection ? Define sacrificial -
anode protection and impressed current cathode
protection. 8
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(b) Describe metallic and non-metallic coatings used A
for prevention of corrosion.
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What are inhibitors ? Explain about cathodlc and
anodic inhibitors.
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Dip. in Engg. (Fourth Semester)
EXAMINATION, April-May, 2024

(Scheme : NITTTR)

(Branch : Metallurgy)

NON-FERROUS EXTRACTIVE
METALLURGY

Time : Three Hours] [ Maximum Marks : 70
| [Minimum Pass Marks : 25
Note : Attempt any ten questions. All questions carry

equal marks.

1. Explain the Bayer process for alumina production in
detail with the help of flowsheet,
2. Explain the Hall Heroult process in detail with the help

of flowsheet.
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11.

12.

13.
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Explain the ALCOA process for aluminium production

with the help of flowsheet.

lain the concentration and roasting processes of

Exp

copper ore. |

What are the important Ores of copper ? Draw
flowsheet for pyrometallurgical extraction of copper

from sulphide ores.
Explain converting, slagging and blister formation
stage of copper formation.

Explain the production of lead from its ore.

Explain the treatment of base bullion and drossing
process of lead extraction.

Explain Imperial Smelting Process (ISP) of zinc
extraction.

Explain the extraction of nickel from sulphide ore.
Explaih the smelting of tin concentrate with the help of

flowsheet. -

What are the uses of magnesium ? Explain pidgeon

process.

What are the uses and sources of titanium ?

2038474(038)



ROIINO. ceviniirerereinrinecnninnnnn

2038475(038)

Dip. in Engg. (Fourth Semester)
EXAMINATION, Aprii-May, 2024

(Scheme : NITTTR)

(Branch : Metallurgy)
FUNDAMENTALS OF MECHANICAL
METALLURGY |

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

Note : Attempt any seven questions. All questions carry
equal marks. Draw neat diagram wherever needed.
In case of any doubt or dispute, the English version
question should be treated as final.
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jineering strain-stress diagram. Defipe
Explain the e85 | 10

the following :

(i) Elastic Jimit

(i) Yield Stress
(iii)y UTS
Fracture Stress .
(1v) ra @qeﬂmaﬁmn frforaT i
() draER HE
(i) USER T
(i) ST,
(iv) BFR TG

A tensile specimen with a 12 mm initial diameter and
50 mm gauge length reaches maximum load at 90 kN
and fracture at 70 kN. The maximum diameter at

fracture is 10 mm and length is 70 mm. Determine the
following :

10
(i) Engineering stress at maximum load

(ii) Engineering stress at fracture
(iii) True stress at fracture

(iv) % elongation



(iv) % 96l

What is effect of cold working in metals ? Differentiate

between hot working and cold working. 10
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4 What is rolling ? Explain different types of rolling mill
with the help of neat sketch. 10

5. Write short notes on the following : 10
(i) Factors affecting rolling load
(ii) Front and back tension during rolling
(iii) Neutral point in rolling

(iv) Angle of bite in rolling

P.T.O.
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Explain the following forging operation : 10

(1) Edging
(ii) Fullering
(iii)) Swagging

(iv) Piercing and Punching
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What are the different types of forging equipment ?

Explain in details the hydraulic press and mechanical

press. 10

SR AbfTpe 0 B IR § AR & g |



2038476(038)

[51]
Expl ain the following with neat sketch : 5 cach
() Direct extrusion
(i) Indirect extrusion
S B eI ¥ W

(ii) MFH GRS IWMUE
“ 9. (i) Explain the construction of wire drawing die with
diagram. 5
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(i) Explain the process of producing wire by wire

drawing. : 5
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10. (2) Write short notes on the following : 2-2; each

(i) Streching

(ii) Deep drawing
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(b) Determine the maximum possible ;eduction
(Ahmay) for cold rolling a 300mm-thick slab when

= 0.08 and the roll diameter is 600mm. What is -

the maximum reduction (Ahpnax) on the same mill

for hot rolling when p= 0.5 ? 5

300 A A1E wWe B Ples Wl m d fow
ARBTT THT P (Abima) I DINTY TG =
0.08 3R 1T b1 @ 600 f &) g BT W

 gie AT & oy ARHTH B (Ahmay) FT B0

g p= 05?

2038475(038)



