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Third Semester B.E. Degree Examin g=$'0*i=, Dec.20 I 8 I J an.20l9
Material Science adil+ lflletall urgy

"* t+ tt'" o'i*

Time: 3 hrs. * UTP* .,*Mh*. Marks: 8o%.* @s'.--
Note: Answer any FIYE full questionsffi.foosting ONE full questiqn f"wm each module

r". : Module-l i";,y
I a. Define Space lattice. Find out bgEioHtoms and packing factoid%$ packing densities for B.C.C

and F.C.C. Draw concemed diaffim. o d (08 Marks)-;-qr"'--' &b. Differentiate between edgffi{tl screw dislocations with.&tches.
eq:::

:dgffi{p screw dislocations witB.#tches. (08Marks)

%"-.'FryoR
i* -i"2 a. With the help of a'ryat conventional stress *qttffir diagram, explain the behaviour of mild

steel , under staticuupiaxial , tension till fracturyw (06 Marks)

b. Draw the strep; p #tain curve for the follo**iieimaterials : i) Copper ii) Cast iron.

^'&"} * * (O2Marks)

c. Exolain Stipffititl twinnine with fieur@s. s (06 Marks)
&,3@ sc. Explain"ffi-ffitfil twinning with figurop.:

d. DefinB-. if$Resilience ii) Ductiii{6:
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d. DefinB':.if$Resilience ii) Duc{iii# d\ (02Marks)'rt+::j# 
{*, ::i Jq.*dy',ffiL Tfl

(06 Marks)

(08 Marks)

s ' Module-2 *'q*l3 a. With the help ofneat sketcs$* dxplain the diffeffi sffieYofductile cufff8 cone fracture.

*Sry q :.r " :*.u" (08Marks)
b. Define Creep. With a tl$bai"creep curye, exffiifi$b different stagepoftreep. (08 Marks)b. Define Creep. With a q@aflcreep curye, exffiifi$b different stagegofcreep. (08 Marks)q sh

ffi*lS*\ O3.:$ r^-ffi4 a. What is Fatigupflffi and explain thqffieirves for : ffi " (08 Marks)
i) Amaterial{dffidisplaysafatiguffiiff o .*i

ii) A materiafothat does not displry &ftgue limit. ,-_*ii) A materiakthat does not displry &frgue limit. .*=,,1h*. l'"-Eh

b. What argffi# various factors afti.&g fatigue stre"q6#SXphin.
L iM "W-v\!"w

",%J Ll&+ * Module-3 ,s

5 a. pefine Solid solutions ffi;d$lain different,@q of solid solutions with figures. (08 Marks)

b.,u&kXllain the homogqgeousenucleation. lffi{}xs the significance of critical radius of the

&wftuclei. u*' . s 
(oSMarks)

'a+'+':r e"

d%*d' - ry@oR
Explainwi![*Bffiiples: i) Gibkp,frserule ii) Leverrule. (l2Marks)
What are ihvffiant reactions? WjthYi neat sketches, explain
i) Eutectic rbaction ii)*r. Etrtectoid reaction. (04 Marks)

#&\. Module-4
Explain the constructiop dfrrr aiu&-a-, *itn ngure and label it. (08 Marks)

Write a short note ilrn the following heat treafinent processes :Write a short note illq the following heat treafinent processes :
.,.''f,i) Annealing e ' .T0 Carburizing. (08 Marks)

%dry 
-
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8 a. Give the composition and uses of various cast - irful ** (08 Marks)
b. Write anote on Aluminum alloys. e-# (08Marks)

sJ:$a
dq.*"dP &

" & ffi-edhP e\Fe- 1*1I.lW &\
9a.DefineCompositematerials.E,.ptuin@m1fixmaterialina@}6site.(04Marks)b. What are the advantages and limitatigngpf iomposite materials?. at (06 Marks)

c. With a neat sketch, explain any on$Mmmd for production of Minforced plastic.

*qffi* (06 Marks)ffi%Y ffi# \vvr,Arn"
mqffim# #u*#. oR d-$.

l0 a. What are shape memory-albygfrfitfr a neat sketch, eXfl{An the stress - strain characteristics
of SMA's .r; tu;;iil*rui.rature. 

"ffi 
(08 Marks)

b. What are the biologicai'fuilications of smart mateffirsed as implants? (04 Marks)
(04 Marks)c. Write a note on usffion - destnrctive testing dP

d% ff-- ry#blr# le \.d-den @'*\W
#'%d " d&\q.W 4@ &"# dmtr%J ffi.n# f-W% &*k M,W" m;v^*ry-**-sp q $fu * ,tdkY ^w W*% m;* ^{. d-*ffiW'\*

" € **$#4h* dqflE$$&$l!M&, ---.'-P a\e,ffi_fu w**. {msffiev
,,* \ ifqllqko _* **/
@o d'%.ryd #'**d $$lh"Y& &d %. 
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Material Science an$Vletallurgy
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C. Utate an0 exploul t'l0K's l&lffirf.ffIlusl0n. *r (06 Marks)

:: 3 hrs. ,&, 
** = *k#ulax. Marks: 100

Note: Answer any FIVE full questions, cffiffi ONE full questiorh$ffi*each module.
-- Wkd' - s{

I a. Define atomic packing factor. Dqffie the APF for an FCffiucture. (08 Marks)
b. Differentiat. P..t*:gl ed8e anffffi dislocations ffi " (06 Marks)
c. State and exnlain Fick's lawsrfP.dfffusion. ,ss (06 Marks)State and explain Fick's ta\Xffi

$d ."\

*' 5.* OR ;ry
2 a. Draw the stress - str&&diagram for a mitd stee@$lain how the following properties are

determined with pqt$lp of a stress-strain dr4grqn.
i) Ductility MWd strength iii) Uffie tensile strength (08 Marks)

b. What are thg lfoeffielastic properties? E&*Fn*m brief. (06 Marks)
c. Describeg["fiBtlt deformation of single cffit6t by slip and twinning with neat sketches.

d"' 'f S (06 Marksl;-" %;:,:{ .S (06 MafkS)"4,.$q. \ .

s' \ ** i-'+;..o,,r; 6;frn{oAute-Z a":$'
3 a. Explain various stages of ductilfl*iucture (cup and gmpqype) with suifuable sketches.

,*
.1 ;".

9' \

3 a. Explain various stages of ductile*bd*ucture (cup and Smqlpe) with suifuable sketches.

i s Se--36' @ (06 Marks)

b. Differentiate between dtlg$-i.le"and brittle structuryg-T' ',*l*k 
(06 Marks)

c. Describe various typeffitreep with the heJp ofHlypical creep curvbd' (08 Marks)**-d 
& @

ro. ,.ilh
4 a. What are the $ffi€ht types of fatrge#nil cycles? exptffibrief. (06Marks)

b. Describe a roffi$ beam type fatiffitW with a neat.skegch) (08 Marks)
the yarrous thctors attffiffitrgue lrtb. 

" 
.ryry (06Marks)c. Discuss the yorious factors 

lffiigue 
life. g' &-ru.{ed*sstu *lk;I 

\-**d

ffi-*v '..-u=ry".i.a'. Module-3 **r
W-% .r"14{r .:r 

-,

ile,.#[omo eeneous an&f ft tero seneous nuc le at ion.
ry*-% .r"{4+r .Ya. Definb Homogeneous a-n&Heterogeneous nucleation. Explain in brief.

b. "Expiain different type$of solid solutionsyithsuitable sketches.
c..q*State and explain Hu-rne Rothery's Rulesfoi the formation of substit

5 a. lJetrne,.flomOgeneous 4Aftffilerogeneous nqq:le6tron. Explam m bnet. (08 Mprks)
b. .Expiain different type$of solid solutions;nith-suitable sketches. (06 Marks)
cjqstate and explain F#!e Rothery's Rule@flthe formation of substitutional solid solutions.

Wt ** ku ,, * 
*' (06 Marks)

uw*dF. @on
6 a. State Gibffip&dbe rule. Define@&rms phases component and degree of freedom.

,d [8:illl[:]c. Draw a Peritectic phasp@m and write the Peritectic reaction. (06 Marks)
tus& -

..,t
.i! Module-4

a. Draw the T.TT for a eutectoid steel and explain different microstructures. (08 Marks)

b. Define $. Explain Jominy End Quench Test of measuring hardnability.
(06 Marks)

c. fxntffi hardening and induction hardening process with suitable sketches. (06 Marks)
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I a. Define APF. Calculate the atonfeqa"ffiking factor of FCC crygffittice. (08 Marks)

b. Classi$ Crystal imperfectionffiplifiin the point defects in ddt{itrs. (07Marks)

r--*- - ---* -C:S w,--------^_ *kWq$ OR -W2 a. Define Engineering rffid Engineering strainffiobtain a relationship between True

c. State and explain Flicks I lad o @ (05 Marks)

sfrain and Eneineed ln. * (12 Marks)
b. Define i) Tougkrffiii) Resilience iii) $tlffiess iv) Young'smodules.(08Marks)

3 a. Explain Cdhfi"ne fracture, *iurf,ffi,ffi.n. (08 Marks)

b. Define SHeWith a typical curve. E#plafrn different stages of creep. (08 Marks)

c. Write"ffioMn ductile fracture. *-ffi gry (04 Marks)@ @o* -;W'% ffiW on *,;W"4 a. Draw S - N diagram for mild -#tedi and alumimlrlffiin RR Mooreffifigue bending test,

with neat sketch. *k ,e P " ffi (12 Marks)with neat sketch. ffi -*-$h ff * lffi (12 Marks)

b. Explain rypes ofFatigu@ryfiig. 
,.,r^r,,,M*W , *%f 

(08 Marks)

5 a. Explain Hume - Rqthdfly rules for sotiaTdffibehaviour. (08 Marks)

b. Explain the hopqSous nucleation. 
ffiSO"the 

critical radffifthe nuclai. (12 Marks)

tum" ffi%& . dp

Lehariorr.. ,&
critical radiftpYthe

G a. Constuct a offiu,urrurn f", tr,g mff"mpletelffide in liquid but partially soluble
in solidsftfie. qeh#qh r^Jro (10 Marks)

b. Drawdffim forEutectic an&Eu$ctoid reaction. ffit ttre details. Explain. (l0Marks)

"W ,*ffi 
o 

Modute-4, @w ,e*\j$ Module-4* "

is TTT diagram? E*nthin with a nea16ffi&m of martonsic transformation of austenite.
/**.d * {Mffiqe* (08 Marks)

rin Carbursinshffiflame hardenine iil"dier. (08 Marks)
plain reasons frffiat- treatment o[tti:.tt

&. d i4$Mffi
$M n*;)" oR

flame hardeningjn$rief. (08 Marks)

- treatment of nfetals. (04 Marks)(04 Marks)
&.@ffi

8 a. What i, rndHrymsG kon? r*prffi ,?t *rr, composition, properties of SG hon.
W , dF (12 Marks)

b. Write a note on Alluminit4ffiloys. (08 Marks)

#d' Modutesg a. With a neat sketch, expjaitfany one method for production of FRP. (12 Marks)

b. Discuss the advffiSand application of MMC's. (08Marks)

M3' oR
10 a. Write a note offifrart Materials. (06 Marks)

b. Write a ngte qtr Shape Memory alloys. (06 Marks)

c. Write adkent non- destructive testing methods and enumerate its applications.

ffi (osMarks)

*/ *****
s
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onr$ D ec. 2Ol9 I J an.2020Degree Examinaffi p De c.2019

Science an# -{lbtallurgyScience and {tl't-,- 
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g- rF.' "rtri$er,.
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ONE full questionffiach module,
I *qru"v"lEt1*o 

*'*

,(
."{}M

rctrons m crvstals."" \.r.!-a-W

ing diftusion in soti{ii.

A 12.5mm Aluminiunqalffi test bar is subjecte{ffi load of 2 tons. If the diameter of the

bar is l2.4mmat this*Iffid. Calculate engineerinp:etrain, engineering stress, true stress and

true strain. Assur{ffS change in volume. q d' (12 Marks)
Explain brieflffiffiss and modulus of resi$ibnce for a mild steel bar. (08 Marks)

- 
("d' -- ''11*'-

dqetu" t Modflle-2
Explain$W" i, Type II and Type III frictures in metals. (12 Marks)

o.r,a"erciELp. n*iilin three staffifrrr"p process. _-ffi[* (08 Marks)

'!d' ?i!, OR ffi#W ,*fu*
What is Creep strength u,.#tgr""p rupture stre4gffi u 

1.:#. (04 Marks)

Define 'Fatigue'. Exptpffie various tlpes gf fatl$tre loading with ffinples. (08 Marks)Define 'Fatigue'. Expffithe various tlpes off,atl$be loading with ffinples. (08 Marks)

With a diagraul exphifffdtigue testing. 
" 
f*{t*,*' ,* d (08 Marks)

, d sw-d_w *ffii--3t ,.,r*W ,. d"-5"-
- # te* e,li Em&4." -\& - ,A ''++6-m*a, Mddftlb-3 tr6+",, '

Derive an 
"*ffiuoion 

for critical ruA;g@'fio*ogeneous nucldation during solidification.
^ "''*,d Me q. .{1 

(0g Marks)(uu lYrarKs,

Discuss l4uri{e-nothary rules qffir-rtion ofg@rtional solid solutions. (08 Marks)

Explair*priefly the types of ffi iohtions. (04 Marks)
,i**$tt Y 

".*qm" 
"Y'"

.,*qg!%P.;a! 1;11\
"arrj*discuss various tdiiirs involved in phase rule.
-'have 

100% muftfalosolubilities in the liquid a

Pdiscuss various feifris involved in phase rule. (05 Marks)

ve 100% muffihlo66ilities in the liquid and solid states. The

end of solidi

Third Semester B.E.
Material

Time: 3 hrs.

USN

la.
b.
c.

2a.

b.

3a.
b.

5a.
b.
c.

18AU33

Max. Marks: 100

(08 Marks)
(07 Marks)
(05 Marks)

4a.
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c.

oo5()
d
L

E

d

0)
(o
o

s.6(d=q:=
-yF
Eo

=lrl'oo ll
c€

.=N(dtf
Hb0tsootr
6OE13
o>
Es
.=o
a=

bU
dO
o.db0tr(Bd
-d!
}E!s,

Ed

-z- ts

6J5

48.trit
oj
n.y
6:}U
[a tE

l-O
R=Xq
6' b0

o=
=($H& S)5[o-
e,)U<
-i 6i
()
oz
L

o.

Note: Answer any FIW full questions,

Calculate APF for BCE crystal
Discuss briefly point and sur
Explain briefly the various

" 'i'l-'.'i#'

6 H,

,"'S, #r, L:,

"alffi tes

r#
n"OR ,-ie--fu

subiected*treib loa

Jq&h.T OR

ls A andp afe 800oC and 600oC respectively. Details of start and

of various in the series are as below:

diagram for A-B series.
in an alloy of 40% A

(15 Marks)

Temperature at the end of
solidification oC

TemuMture at the start of

90% A+ l0%B
70% A+ 30% B
50% A+ 50% B
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Moduld4
7 a. With the help of TTT and CCT curves, explain mar terpffinrocess' 

113 Y::Il---t -^-L"*ioi--hr 
^aec 

*\ ry (05Marks)b. Explain Case Carburizing process. . ** q 
,nF f,,^-r.-\;: ;fffi;il.t,I;ffi pro".* for surface harden_%,' (05 Marks)

*&* *oR tu, \ffiP
8 a. Explain age-hardening for Al-Cu alloys' 

- ^;3^ . , , r d ,a -*u ,-^- 1i: y:fla. Explain age-hardenrng ror Ar-uu atroys' 
.. , {& I,q _ - du*

i. bir.ur* pioperties, cJnrposition and uses SffiLruy Cast Iron and S.G-@a*u'Iron' (10 Marks)
r'@- ]r d"9."

_ _qe.$- - a-rys-:-g a. Discuss any two tlpes of cr-.2ffio-ith respect to'".griiperties, composition and

applications. #%,." "ffi 
(06 Marks)

b. tiir",rs the propertir., co-ffi'and applications of Affi blloy and Al-Si u"o{;u 
Marks)&

6roducine FRP. (08 Marks)c. With a neat diagra* "Wyffiand.Lay 
up' procesffiproducing FRP.

%woRW
10 a. Givebrieflythecffisrdationofcompositematerials. (0sMarks)

b. With a 
""ri 

aigffi"xplain 'Filament Wfu' process for the production of FRP.

c. Discuss K$-qsdrlications 
of ,o*po.iffi' lllffi:I3

^*%d ^, '*4%. "-"-#s**** ffi@ ry' *ffiry'# ,*qw ,-ffiq*' --W t'.Sq*dh {sY' fu-"S'#il\ ,,% 
* *w .#--l' t Yj$. l\

*, d -%w* n'SP.@" fu ** s-,s#'
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3a.
b.

c.

5a.

18AU33

(10 Marks)

brief any two
(08 Marks)
(08 Marks)

neighbor is at a
(04 Marks)

(08 Marks)
(06 Marks)
(06 Marks)

(08 Marks)

(04 Marks)
(08 Marks)

(08 Marks)

(10 Marks)
it. with induction

(10 Marks)
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2 .a. What do you mean by'll near and non-linear properties of materials? Explain in

properties.
b. Write a note ou crystal imperfections. Explain in detail about line defects.

c. Zinc has HCP structur.. Th. height of ihe unit cell 0.494nm, the nearest

distance of 0.27nm. Calculate the volume tIf unit cell of zinc.

Aluminum and magnesium.

Distinsdish between brittle and

Draw and explain S-N curye for steel and Aluminium ailoy.

r,.,, 
,,,1:,

'.. oR
Illustrate thg,effects alloying on the eutectoid temperature of steels.

Draw the iron-Carbon diagramS and label[ all the parts.

What is invariant reactions?,Write down the following invariant reactions
i) Eutectic Systemi ,,;,:r:

ii) Peritectic system.

,.rurrr1ir,1,:ri:., Module-4
Explain the vari&s Annealing process and their purpose.

Discuss nitriding as a method of surface hardening of steel and compare

4a.
b.

b.

c;

6a.
b.
c.

7a.
b.

: '' , OR.t::,.,,, 
, ' ..: .i,

Explain the creep.behavior of mildsteel #jtU itre help of a thrp---------------oLstage creep curve. (10 Marks)

Discuss the effeets,lof ,,,,, . ,r, 
,,

i) Surface Roughness
ii) Stresg Cdncentration on fatigg.Ie strength of metal5. (10 Marks)

,,",rr:il.l:: ; 
::::,:::: , !i:,: Module-3 i::li:r,I

Define:Solid Solution with the aid of sketches, the various types of solid solution which may
be formed in metallic alloys. ,i,,,-," (08 Marks)

H1rw do solid solutions..differ from intermetailic compound? (04 Marks)

Explain Hume-Roffirules as applied itjlthi forrnution of substitutional solid solutions.

ffi$ffiffi
Third Semester B.E. Degree Examinatioii,'Aug./Sept. 2020

Materials Science and. Nletallurgy
t; t:t:, '

Time: 3 hrs. ., -Max. 
Marks: 100

Note: lzsw er sny FIVE fult questions, choa*W ONE full question fram<ach module.

@!e-t
Define Engineering stress and,,,qtt4,ih. Derive a relations-hip letween True strain and

Name the type of the structure'r"ariil sketch the unit cell of the following metals: Iron, Copper,

I of2
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.. d+,, +l
{-",ry. :

oR _'.kg a. Briefly describe effect of chemical compositionffinrbperties of
D Malleable iron t'd1=

b. ExplaincaseCarburnationofsurface ..*'.j - . (06Marks)

c. Show schernatically, the microstructurffitfl" following, Gray castrdoh and white cast iron

and its properties, composition and ulwlid'Stioas.
.:.::1.+dfufl.:.::1 '&d
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..s (0E Marks)
,{

,. n&!9!!E!9€
9 a, Write a short note on coppel#ffi (06 Marks)

b. Explain the modification o*A$$i atloy. i (06 Marks)

c. Diicuss the compositioe, Mffpbrties and types of oifo46es and bronze. (08 Marks)
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10 a. What is Composif*t$aterials? How it is clasojfied? (04 Marks)

b. With a neat sffipTr, explain any one t",@d of production of fiber reinforced plastic

(polymer).* rY *s (o8Marks)

c. dri.hftfu..d* the advantages and 
fppl$calt{ons 

of composites of materials. (08 Mrrks)
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