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USN 15AU32
Third Semester B.E. Degree Examination, Dec.2016/Jan.2017
Material Science and Metallurgy
Time: 3 hrs. Max. Marks: 80

Note: 1. Answer any FIVE full questions, choosing one full question from each module.

2. Write sketches wherever required.

Module-1
1 a. Explain the FCC structure. Find the APF from the basics. (06 Marks)
b. Differentiate between Edge and Screw dislocation. (05 Marks)
¢. With neat sketches, explain the mechanism of diffusion. (05 Marks)
OR
2 a. Sketch the stress — strain diagram for a ductile material indicating the salient points and
explain i) Elasticity 1ii) Ductility. (06 Marks)
b. Differentiate between slip and twinning. (05 Marks)
c. Explain with sketches : i) Offset yield strength ii) Secent modulus. (05 Marks)
Module-2
3 a. Differentiate between Ductile and brittle fracture. (05 Marks)
b. With neat sketches, explain the stages in the formation of cup and cone fracture. (06 Marks)
c. With € - t curve, explain the different stages of creep. (05 Marks)
OR
4 a. Whatis Stress relaxation? Derive an expression of stress relaxation. (06 Marks)
b. Explain the mechanism of fatigue. (05 Marks)
c. What is Endurance Limit? Explain how SN diagram is plotted for a material. (05 Marks)
Module-3
5 a. Explain Crystal growth and nucleation, with neat sketches. (05 Marks)
b. Explain the various types of cast metal structures. (06 Marks)
c. Explain the rules goveming of formation of substitutional solid solution. (05 Marks)
OR
6 a. Explain Eutectic and Eutectoid reactions, with an example. (06 Marks)
b. Sketch and explain the cooling curves of Solid solution, Pure Eutectic and Partially Eutectic
and Partially solid solution. (06 Marks)
c. Explain Gibb’s phase and Lever rule. (04 Marks)
Module-4
7 a. Explain how TTT diagrams are constructed. (06 Marks)
b. Differentiate between Annealing and Normalising. (05 Marks)
c¢. Explain the Flame hardening process, with neat sketch. (05 Marks)
OR
1 of2

Downl oad VTU study materials from studentmap.in


https://studentmap.in/vtu/

STIIIIEHVMAP

10

o

b.

o ®

o o

. Explain the Composition, Properties and Microstructure of the following :

i) Grey cast Iron ii) S G Iron.
Write a note on : i) Phosphor Bronze ii) o Brasses.
Enumerate the different uses of Aluminum and its alloys.

Module-5

What are Composites? Enumerate the complete classification of composites.
Explain the Filament winding process, with neat sketch.
Enumerate the advantages and applications of composites.

OR
Write a note on Smart materials.
Write a note on Shape Memory alloys.

15AU32

(06 Marks)

(06 Marks)
(04 Marks)

(06 Marks)
(06 Marks)
(04 Marks)

(05 Marks)
(06 Marks)

Write the different non destructive testing methods and enumerate its applications. (05 Marks)

* %k k ok %
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Third Semester B.E. Degree Examination, June/July 2017
Material Science and Metallurgy

3 hrs. Max. Marks: 80

Note: Answer FIVE full questions, choosing one full question from each module.

Deline Atomic packing factor. Find Atomic packing factor for F.C.C structure. (08 Marks)
Clearly explain slip and twinning. (08 Marks)
OR
Clearlv explain any three point defects. (07 Marks)
Detine True stress and Lngineering stress. (02 Marks)
Sketeh stress strain diagram for a ductile material and show on the curve different salient
points, (07 Marks)
Module-2
With the help of a graph, explain three stages of creep. (08 Marks)
WTrite a note on stress relaxation. (04 Marks)
Lxplain Fatigue testing in brict (04 Marks)
OR
What is I'atigue? Why it is dangerous”? (02 Marks)
lxplain different types of fatigue loading. (09 Marks)
Lxplain Ductile fracture. (05 Marks)
Module-3
Fxplain Hlomogenous and THeterogencous nucleation. (08 Marks)
Fixplain Butectic type phasce diagram. (08 Marks)
OR
t-xplain Peritectic and Peritectoid transformations. (08 Marks)
With the help of a cooling curve. explain the solidification of very very purc mctal.(08 Marks)
Module-4
txplain the construction of 11T curves. (08 Marks)
I-xplain Martempering and Austempering. (08 Marks)
OR
txplain Pack carburizing. (08 Marks)
List the propertics. composition and uses of Grey cast iron and SG iron. (06 Marks)
LList any four uses of Bronve. (02 Marks)

Module-5

[List the functions of a matrix material in composites. (03 Marks)

Write a note on non destructive testing and list its advantages and limitations. (08 Marks)

Explain Hand lay — up process of production of FRP, (05 Marks)
OR

Write a note on Piczo Electric material and Fibre optic materials. (08 Marks)

Write a note on Biological applications of Smart material. (04 Marks)

I.ist advantages and limitations of composite materials. (04 Marks)

LT O
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USN 15AU32
Third Semester B.E. Degree Examination, Dec.2017/Jan.2018
Material Science and Metallurgy

Time: 3 hrs. . Max. Marks: 80
Note: 1. Answer any FIVE full questions, choosing
ONE full question from each module.
2. Missing data, if any, may be suitably assumed.
Module-1
1 Define co-ordination number and APF. Calculate APF for typical BCC structure. (07 Marks)
Differentiate between edge dislocation and screw dislocation. (04 Marks)
List and explain the factor affecting diffusion. (05 Marks)
OR
2 What do you mean by linear elastic properties? Explain briefly linear elastic properties.
(05 Marks)
Define critically resolved shear stress (CRSS)? Obtain an expression for CRSS, showing
force diagram, (07 Marks)
Differentiate between slip and twinning. (04 Marks)
Module-2
3 With the help of transition curve, explain ductile to brittle transition. (04 Marks)
With the help of neat sketches, explain type Il and type 1} fractures. (05 Marks)
Draw typical creep curve. Explain its stages. (07 Marks)
OR
4 Define stress relaxation. Obtain an expression for stress relaxation. (08 Marks)
With the help ¢f SN diagram explain fatigue test to determine the fatigue strengths of a
material. ‘ : (08 Marks)
Module-3 \
5 With neat sketch explain the different cast metal structures. (04 Marks)
Define solid solution. Explain different types of solid solutions. (07 Marks)
Explain Hume — Rothary rules for the formation of substitutional solid solution. (05 Marks)
OR
6 State and explain Gibb’s phase rule and lever rule. (04 Marks)
Draw Iron — carbon diagram. Label its phase fields. Explain eutectic, eutectoid and peritectic
reaction occur in Fe — FesC diagram. (12 Marks)
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Module-4
Draw a schematic TTT diagram for 0.8% C steel label all the regions and super impose the
cooling curves which represents : i) Transformation of austenite is to coarse pearlite ii) CCR

iit) Transformation of austenite into 100% Bainite. (08 Marks)

With neat ‘sketch, explain briefly pack carburizing heat treatment. List its merits and

demerits. , : (08 Marks)
OR

Give composition, properties and uses of Grey cast iron and S.G iron. (06 Marks)

Wire a note on AISI designation of steel. (04 Marks)

Give the list of various aluminum alloys. Write a brief note on them. (06 Marks)

Module-§

Define composite. Explain Hand lay-up and filament winding processes employed for the

production of FRP’s. (11 Marks)

List the advantages and applications of composites. (05 Marks)
OR

Write a note on :

Shape memory alloys

Biological applications of smart materials

Selection of materials

Use of NDT for materials. (16 Marks)

* Ok ok ok ok
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USN 15AU32
Third Semester B.E. Degree Exé‘mi‘nation, June/July 2018
Material Science and Metallurgy

Time: 3 hrs. e Max. Marks: 80
Note: Answer any FIVE full questions, choosing one full question from each module.
LT Module-1
1 Define the following lattice:
i) Unit cell N
ii) Space lattice .-
iii) Atomic packing factor
iv) Coordination number (04 Marks)
State and ex\plam Fick’s first law of diffusion. 04 Marks)
What: do you mean by crystalline imperfection? Explain briefly point and scalar/line defects. ¢
(08 Marks)
T OR RNSY
2 a.” Explain in detail the mechanical properties in elastic and plastic region. \(0§‘Marks)

Discuss how the slip phenomenon differs in case of a polycrystal to the single cg stal.
. (08 Marks)

Define creep and discuss any two mechanisms for creep. PR (08 Marks)
Discuss the basic modes of fracture with a neat sketch. List the dlfference between them.
W (08 Marks)
OR S
What is fatigue? Draw the S-N curves for steel and aluminum. (08 Marks)
Discuss the factors affecting the fatigue life of a component. (08 Marks)
Module-3
Explain the homogeneous nucleation. Dlscuss the significance of critical radius of nuclei.
(08 Marks)
Define solid solution, and explam the dlfferent types of solid solution. (08 Marks)
: OR
State the Gibb’s phase rule and explain with a simple example. (08 Marks)
Draw the eutectic and eutectond phase diagram. Give the invariant reactions. (08 Marks)
Module-4
Draw the 1ron»c.1rbon equilibrium diagram and label all the fields. Write the different
invariant re4ctx0ns (08 Marks)
Explain the steps to construct TTT diagram. Draw a sketch of a TTT diagram, label all the
fields for an eutectoid steel. (08 Marks)

1 of2



STIIIIEHVMAP

10

15AU32
OR ’ o
Differentiate between SG iron, grey iron and white iron with respect to microstructure,
composition, properties and applications. : (08 Marks)
What are brasses and bronzes? Give an acccunt of composition and application of o -
brasses? WA (08 Marks)
- Module-5
Explain the following for produ»tlon of FRP:
i) Spray layup process o
ii) Pultrusion process \ (08 Marks)
Explain with a neat sketch productlon of MMC by using powder metallurgy process.
, (08 Marks)
o OR
Define composm, material and give the classification of composites. Enumerate important
chdractensﬂc,ﬁ of composites. (08 Marks)
Describe the features of Fibrous composites, laminated composites and particulate
compc»51tes (08 Marks)
* % k Kk
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USN P 15AU32
Third Semester B.E. Degree Examination, Dec.2018/Jan.2019
Material Science and Metallurgy
Time: 3 hrs. :,JAMax Marks: 80

1

Note: Answer any FIVE full questions,chgosmg ONE full questwn ﬁ'om each module.

5 .~ h‘;
ge “Module-1 Cony
a. Define Space lattice. Find out basic.atoms and packing factors: of packing densities for B.C.C
and F.C.C. Draw concemed élaéfam . ¢ (08 Marks)
b. Differentiate between edgé%a(fga screw dislocations w1th sketches (08 Marks)
N :@:
§ W‘M (

OR
a. With the help of a- neat conventional stress @Haﬁn dlagram explain the behaviour of mild
steel , under static: uglaxml tension till fracture:» (06 Marks)
b. Draw the stress = strain curve for the followmg materials : 1) Copper ii) Castiron.

N (02 Marks)
c. Explain S, ? and twinning with figures. © (06 Marks)
d. Deﬁne )“ ‘Resilience i) Ductlhty ) (02 Marks)
. “"Module-2
a. With the help of neat sketches, explam the dlfferem s%@geﬁ of ductile cup ﬁﬁ"d cone fracture.
R — (08 Marks)
b. Define Creep. With a typ al creep curve, expl%m the different stages of creep. (08 Marks)
L s W@W A,
Oh i
a. Whatis Fatlgueﬁﬁ?%ﬁ?v and explain the S;\I eurves for : (08 Marks)
1) A material ﬁhﬁft dlsplays a fatigug” Timit,
1) A matenalﬁthat does not dlsplay a fatigue limit.
b. What are the various factors affectmg fatigue strength? Explam (08 Marks)

» ‘ Module-3 #
a. Deﬁne Solid solutions and: explam dlfferent types of solid solutions with figures. (08 Marks)
) iscuss the significance of critical radius of the

(08 Marks)
£ 4 ;‘;;WQ”V%@OR
a. Explain with exa,mples i) Gibbs:phase rule ii) Lever rule. (12 Marks)
b. What are mvamant reactions? Wlth‘““a neat sketches, explain
i) Eutectic reaction 11) Eutectmd reaction. (04 Marks)
2 Module-4
a. [Explain the construction of TTT diagram, with figure and label it. * (08 Marks)
b. Write a short note 01:;2 the following heat treatment processes :
i) Anneahng _11) Carburizing. (08 Marks)

1o0f2
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Give the composition and uses of various cast — 1rc% (08 Marks)
Write a note on Aluminum alloys. ’%‘“%? (08 Marks)

o

Define Composite materials. Explain the r le.of matrix material in a caﬁmosue (04 Marks)
What are the advantages and limitati s, of composite matenals? s (06 Marks)

(06 Marks)
%;?«w ~

OR
What are shape memory alioy%?*W1th a neat sketch, ?@f) am the stress — strain characteristics

of SMA’s as a function. tgmperature i (08 Marks)
What are the biological applications of smart mater%ﬁsmsed as implants? (04 Marks)
Write a note on use on — destructive testinkg. & (04 Marks)

2012
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USN 17AU32
Third Semester B.E. Degree Examlnatlon, Dec.2018/J an.2019
Material Science and Metallurgy

N‘L %5%&
Time: 3 hrs. (N . “*Max Marks: 100
Note: Answer any FIVE full questions, chm@%snhg ONE full question/ f@m each module.
’fﬁModﬁi«lle- &
1 a. Define atomic packing factor. Determme the APF for an FCC‘Lstructure (08 Marks)
b. Differentiate between edge andwserew dislocations. N (06 Marks)
c. State and explain Fick’s laws *f dlfqulon (06 Marks)
’ OR ,
2 a. Draw the stress — stram diagram for a mild steels Explam how the following properties are
determined with t help of a stress-strain diagram.
1) Ductility % @ld strength  1i1) Ultlglgte tensile strength : (08 Marks)
b. What are the linear elastic properties? Explain in brief. (06 Marks)
c. Describe plastxc deformation of single crystal by slip and twinning with neat sketches.
(06 Marks)
3 a (type) with suttable sketches.
wnhm:,«g@ (06 Marks)
b. y (06 Marks)
c. Describe various typem}f creep with the help of a typlcal creep curve (08 Marks)
o R, °
e -
4 a. What are the differ '“e“‘ﬁt types of fatlgue@tress cycles? Explam in “brief. (06 Marks)
b. Describe a rotafmg beam type fatigie,test with a neat sketch (08 Marks)
c. Discuss the various factors affe tm@*afatlgue life. ™ (06 Marks)
: . Module-3 -
5 a DeﬁneHomogeneous %Qd Heterogeneous nucleation. Explain in brief. (08 Marks)
b. Explam different typesi\of solid solutions with'suitable sketches. (06 Marks)
C. f%State and explain Hume Rothery’s Rulés/for the formation of substitutional solid solutions.
%%m% A L (06 Marks)
R = OR
6 a. State Glbb@ pﬁyfse rule. Defineth yterms phases component and degree of freedom.
$ (06 Marks)
b. Describe the constructlon of phase diagram by a thermal analysis method. (08 Marks)
C. Draw a Peritectic phase diagram and write the Peritectic reaction. (06 Marks)
Module-4
7 a. Drawthe T.TT dlagram for a eutectoid steel and explain different microstructures. (08 Marks)
b. Define hardenab”%ﬁy Explain Jominy End Quench Test of measuring hardnability.
(06 Marks)
¢. Explain game hardenlng and induction hardening process with suitable sketches. (06 Marks)

,
il
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USN 17AU32

1 a (08 Marks)
b. (07 Marks)
C. (05 Marks)

J
2 a. Define Engineering stgeégs% and Engineering strain’ ang obtain a relationship between True
strain and Engmee%ﬁ stfam (12 Marks)
s§) ii) Resilience 111) S“ufﬁqess iv) Young’s modules. (08 Marks)

50, will be treated as malpractice.

J 3 a 3 Sk (08 Marks)
b. Define Q with a typical curve Expldin dlﬁ'erent stages of creep (08 Marks)
c. Write a't %on ductile fracture. ; (04 Marks)

4 a. Draw S — N diagram for mild - éteel and alummumi.e@Eﬁfylam RR Moore fa gue bending test,

g

&

(=

]

E

e}

on

E&

< <

§E

£ with neat sketch. (12 Marks)

2§ b. Explain types of Fatigue (08 Marks)

o

58

= Modul

'a e

g = 5 a. Explain Hume - R@th&y rules for solid solution (08 Marks)

B § b. Explain the homogenous nucleation. DISC st (12 Marks)

5 2

B2

; s 6 Construct a pbase diagram for two r%‘@teﬂs completely&gluble in liquid but partially soluble

EE (10 Marks)

?8; by ' ;am for Eutectic and‘Eufectoid reaction. abel the details. Explain. (10 Marks)
j=}

ow

S g

68 7 ‘am of martonsic transformation of austenite.

2 % f 4 (08 Marks)

g 5 :ﬁxplam Carbursmsgf 1d flame hardening in‘brief. (08 Marks)

X WExplam reasons fgg;;fem — treatment of metals. (04 Marks)

o0 4 ¥

%? 8 a y SG Iron? Expla”in the structure, composition , properties of SG Iron.

Eg (12 Marks)

§% .8 (08 Marks)

P {

g 9 a. With aneat sketch, explam any one method for production of FRP. (12 Marks)

é b. Discuss the advant%; and application of MMC’s. (08 Marks)

g

8 OR

E 10 Write a note on (06 Marks)

a. ;
b. Write a note an Shape Memory alloys. (06 Marks)
c. Write a,different non- destructive testing methods and enumerate its applications.

(08 Marks)

ok k%X
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2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 18AU33
Third Semester B.E. Degree Exammat; n }Dec.2019/Jan.2020
Material Science an fMetaIIurgy
Time: 3 hrs. "y, Max Marks: 100
1 a 4 Ire. (08 Marks)

b. Discuss briefly point and surfac perfectlons in crystals,, (07 Marks)
c. Explain briefly the various factorsiaffecting diffusion in sofﬁ% (05 Marks)
y
Z 4
true stram Assun%@ change in volume. , ¢ (12 Marks)
b. Explain briefly séhfﬁless and modulus of re: ﬂwnce for a mild steel bar. (08 Marks)
3 a (12 Marks)
b. (08 Marks)
4 a. (04 Marks)
b. (08 Marks)
c. (08 Marks)
S a
L k‘ (08 Marks)
b. Dlscuss Hume-Rothary rules forithe %ormatlon of sﬁb%&tutlonal solid solutions. (08 Marks)
c. i d solutions. w@ﬁﬁk’a (04 Marks)
OR. ~
6 a. ‘Sate Gibb’s phase rule and discuss variou involved in phase rule. (05 Marks)
b. “Two metals A and“B have 100% muti olubilities in the liquid and solid states. The

. melting point oﬂ%ure ‘metals A and B are 800°C and 600°C respectively. Details of start and
end of sohdlﬁcyatmn of various all& /$:in the series are as below:

Tempera%ure at the start of Temperature at the end of
Compositlon solidification solidification °C
90% A +10% B 798°C 750°C
70% A+30%B | 785°C 705°C
50%A+50%B [ 757°C 675°C
30% A+70%B 4 T15°C 645°C
10% A + 90%:Bx 650°C 615°C

1) Draw tﬁ@gﬁ*phﬁse diagram for A-B series.

ii)  Predict the number, type and relative amounts of phases present in an alloy 0of 40% A
anc @(5’% B at 700°C. (15 Marks)

Py 1 of2
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Module-4 N, '
With the help of TTT and CCT curves, explain mar temp 1g process. (10 Marks)
Explain Case Carburizing process. \ Y (05 Marks)
Discuss flame hardening process for surface hardeni%fgw V (05 Marks)
i @ &
OR %} i

Explain age-hardening for Al-Cu alloys. Wil (10 Marks)

Discuss properties, composition and uses M;,Gféy Cast Iron and S.G. @aﬁt Iron. (10 Marks)

Discuss any two types of Cu- ng lloys with respect tompr?ﬁpertles composition and

applications. ) % Y (06 Marks)
Discuss the properties, compg x;%n ‘and applications of Af“u@ﬁ alloy and Al-Si alloy.
(06 Marks)
With a neat diagram, explaug and-Lay up’ proces%% “le’ producmg FRP. (08 Marks)
i 3%&*%%% OR Q:éi%
Give briefly the Yﬁcatlon of composite mat@rlals (05 Marks)

With a neat dig ’ process for the production of FRP.
(10 Marks)

(05 Marks)
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2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 18AU33
Third Semester B.E. Degree Examinatid‘n,"Aug./Sept. 2020
Materials Science and Metallurgy

Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, chobsing ONE full question from each module.
Module-1 Tl
1 a. Define Engineering stress and strain. Derive a relatlonshlp between True strain and
engineering strain. (10 Marks)
b. Name the type of the structure and sketch the unit cell of the followmg metals: Iron, Copper,
Aluminum and magnesium. (10 Marks)
2 .a. What do you mean by linear and non-linear properties of materials? Explain in brief any two
properties. (08 Marks)
b. Write a note on crystal imperfections. Explain‘in detail about line defects. (08 Marks)
c. Zinc has HCP structure. The height of the unit cell 0.494nm, the nearest neighbor is at a
distance of:0.27nm. Calculate the volume of unit cell of zinc. (04 Marks)
« Module-2
3 a. Distinguish between brittle and ductile fracture with graphical representation. (08 Marks)
b. What do you understand by stress relaxation and el’aB‘"orate with examples. (06 Marks)
c. Draw and explain S-N curve for steel and Aluminium alloy. (06 Marks)
OR
4 a. Explain the creep behavior of mildsteel with the help of a three stage creep curve. (10 Marks)
b. Discuss the effects of :
i) Surface Roughness
ii) Stress Concentration on fat1gue strength of metals (10 Marks)
Module-3
5 a Define Solid Solution with'the aid of sketches the various types of solid solution which may
be formed in metallic alloys. (08 Marks)
b. How do solid solutions differ from mtermetalhc compound? (04 Marks)
¢:_~Explain Hume- Rothary rules as applied to the formation of substitutional solid solutions.
(08 Marks)
) - OR
6 a. lllustrate the effects alloying on the eutectoid temperature of steels. (04 Marks)
b. Draw the iron-Carbon diagrams and labell all the parts. (08 Marks)
c. What is invariant reactions? Write down the following invariant reactions
i) Eutectic system
ii) Peritectic system. (08 Marks)
Module-4
7 a. Explain the various Annealing process and their purpose. (10 Marks)
b. Discuss nitriding as a method of surface hardening of steel and compare it with induction
hardening: (10 Marks)
) 1of2
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OR
Briefly describe effect of chemical composition and properties of
i) Malleable iron
ii) Nodular iron. A (06 Marks)
Explain case Carburization of surface heat‘ﬁ%gtment = (06 Marks)
Show schematically, the microstructuré. of the following, Gray casmi&“on and white cast iron
and its properties, composition and applications. (08 Marks)
Y
s 4Module-5
Write a short note on copper.alloy ) (06 Marks)
Explain the modification Of{Al-Sl alloy (06 Marks)
Discuss the composition; g@‘perﬂes and types of a- Br%ses and bronze. (08 Marks)
OR
What is Composﬁe Mﬁtenals" How it is classnﬁed? (04 Marks)
With a neat skg%éh explain any one me%hod of production of fiber reinforced plastic
(polymer). . (08 Marks)

Briefly d;&s@uss the advantages and applgcaﬁons of composites of materials. (08 Marks)
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