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T.E. (Mechanical)
SURFACEENGINEERING
(2019 Patter n).(Semester- | 1) (Elective-11) (302052B)

Time: 2%2Hours] [Max. Marks: 70
Instructions to the candidates:

1) Answef @yl or Q2 Q3or Q4,Q50r Q.6,Q.7or Q.8.

2) Figdrgsto thevight indicate full marks.

3)  Neat diagrams must be drawn wherever necessary.

4)  Assume Stitable data if necessary.

Q1) a) .OWhat are the fundamental principles governing the process of diffusion

inmaterias? ® [6]
b) Compare and contrast inductj 5rfhardeni ng, flame hardening, and laser
hardening. . QY [6]
c) Explain the carburizi ng( prdcess and how it enhances the properties of
steel surfaces? - [6]
N/

Q OR
Q2) @ Contrast the processes ctnitriding and carbonitriding. (6]
b) What information.do ASTM standards G105 and G95 provide itr the
context-of surface hardening? [6]
c) Provideexamplesto specificindustieswhere surface hardeningtreatments
are.commonly applied and the corresponding steel selectians. [6]

Q3) a .. With neat sketch explain lon beam surface treaiment;-and how does it

alter the properties of amaterial ? [6]
b) * What are the environmental considerati ohswhen¢hoosing a coating for
corrosion resistance? [6]
€).. What issol-gel coating technology, and in what industrial applicationsis
it commonly used? [9]

OR

PT.O.
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b)

What role do nitrides, silicides, and ¢arbides play in compound coatings
for corrosion protection? [6]

Explain thekey advantages and limitations of ion beam surface treatment
compared to other modification techniques? [6]

What is el ectrol ess coating;and how doesit differ from electroplatingin
terms of applicatioryand-mechanism? [9]

Explore thehot-dipping processfor metal coatingsand itsapplications.[6]
Discussthe advantages and limitations of the el ectrodeposition process?

[6]
Highlyghit nesd of coatings for aerospace and aircrafts. List applications
of/it? [6]

OR

Describetheflame spraying processfor metal coatingsand itsapplications.
[6]
What is cladding, and how does ‘t*dlffer from other metal coating

processes? a2 [6]
How do coatings contri bute to.the pratection and longevity of different
surfaces? AD [6]

V4

(
Explain how atomic forcé’ mjcroscopy contributes to the measurement

and analysis of surfé’ce roughness [6]

Define Over Spary, Floodl ngywrinkling, Bubbling, Pin-holing, Blushing.[6]
Define crawlingandcratering in the context of coating defectsand disctiss

potential causes? [5]
OR
Howis surface roughness quantified, and why isitai-essential parameter
in coating applications? [6]
What-is Blushing, foaming? How this defecCi arises, imention steps to
remove these defects? [6]
How does residual stress affect the stability anegerformance of coated
meaterias? [9]
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