aar/Seit.-vy it (arqesi/erg & eT)-ue |, 1469
SCI/ENGR — SC (METALLURGY/MATERIAL SCIENCE) - POST NO.1469

1. gos T yerdl # oI AR eIl @l ggareds & v Jad 3ugea faamel qdefor fafer ... gl

The most suitable non-destructive testing method for detecting small internal flaws in a dense
bulk material is

a) deshrg For fadeTorMagnetic particle inspection
b) = 3adyue fafeDye penetrant method

c) wrae fadigror/Ultrasonic inspection

d) &R erT wdreror/Eddy current testing

2. s FANETOT Soleclad FeHeRdT (ASHIERY) (THSTH) ufdfdest i cdamdr qar wHATvas
ERRIE I T R ¥ e #1

In a typical scanning electron microscope (SEM) image, information about topography and
atomic contrast are obtained from

a) A gfadige Felacld d 3al Felercie/Secondary electron and auger electron, respectively
b) A ¥F FheT oI a 3o soEe

Back-scatter electron and auger electron, respectively
C) A TUTHS Foilacled d Giddideh Jolagle

Primary electron and secondary electron, respectively
d) waET: RAdEE soFeld g d% Thed Sl

Secondary electron and back-scatter electron, respectively

3. 100X & 3 W 64 I7 9fd F97 37 g2 aTel TXAACHS SEUTT & forw ASTM I 3R F.

The ASTM grain size number ‘n’ for a structural steel which shows 64 grains per square inch
at a magnification of 100X is

a)l
b) 3
c)5
d)7



4. wF ugrd & wAGA RFfA RAeew geear (Kic) @ wma gwed Fae: 100 MN m32 g
500 MN m2¢1 Kic eifRa & & AT 3maead ~gdd wae AT ............ e

The plane strain fracture toughness (Kic) and yield strength of a material are 100 MN m%?2
and 500 MN m respectively. The minimum plate thickness to determine Kic is

a)lcm
b) 10 cm
c) 50 cm
d) 100 cm

5. % & @ Hla-dr cfafestor faur earr faefad grar &, Ife urg &1 fawqor wer ag w qur e
fafd e (<0.1 9fd @hs) & ITAR &l

During low strain rate (<0.1 per second) deformation of a metal at room temperature, the one
that deforms by twinning mode is

a) Fe
b) Mg
c) Al
d) Ni

6. T3l g & el cardr Jeard = 0.3 arell U uTg Fogreyar A faRfua g &1 A,
el faspfar 0.8 %, o #iers fashfa &1 aR@mr ... gl

A metal having a Poisson’s ratio = 0.3 is elastically deformed under uniaxial tension. If
the longitudinal strain is 0.8, then the magnitude of thickness strain is

a)-0.8
b) 0.8
c) 0.24
d) - 0.24



7. 20 mm YA SO § FFd U dqd Gfagd @ 2.2 x 107 / sec @ A fagfa & dier

ST &1 2 mm faEaRor # ufdedl v aedfas fasfd ax ... gl
A tensile specimen with 20 mm gauge length was pulled with a nominal stain rate of
2.2 x 103/ sec. The true strain rate of the specimen at 2 mm extension is

a) 1.1 x 10°%/sec
b) 11 x 102/ sec
c) 20 x 10 ?/sec
d) 2.2 x 10?/sec

8. dd & fav 0.1 conffesd fFfd W vyag ufdser (K= 317 MPa, n=0.54 der &

Flow stress at 0.1 plastic strain for Copper is: (K= 317 MPa, n=0.54 for Copper)

a) 317 MPa
b) 55 MPa
) 91 MPa
d) 31.7 MPa

9. umehg ofSer T Jelem A gfasefg ofser ufd & 3refiey enfeas A&t a1 @wed
.......... gl

The strength of metallic alloys under biaxial loading condition as compared to uniaxial
loading is:

a) fa#/Lower
b) 3=arhigher
C) #1§ 9Rkad«T a1gi/Nn0 change

d) amemhalf



10.

11.

12.

dofel TdeTor #, aeatas Rl (€) dur aRaRe sl fasfa (el) Aease=(@fFmn) &
URH dF ........ JhR & TR B

In a tensile test, True strain (€) and conventional engineering strain (el) are related till
onset of necking as:

a) &=el

b) €= 0.3el

c) &€=lIn(el+l)
d) €=t

................ Fr 3ufEafa ¥ 3Tg ThT Hifad ad i ggareT Sar gl
High cycle fatigue failure is identified by the presence of

a) e (fSaer)/dimples

b) s &R T ardi(Rgder=T)/beach marks or striations

c) fera arss/slip lines

d) AR @ hera/mirror like fracture

T FIOT YA & ENIT 3FER SIRIT GV 3ol BT &, FAih...........
Often earing defects are found during deep drawing operation because

a) <fic & gsé aREsen @« giar g/the surface finish of the sheet is poor.
b) efic gy & wdica Rver d& fear gar &

the sheet material has been given substantial spring back.
C) 3TF ISA (CFTIR) & HRUT IRTAF fic F gAdNT fAvFSRwar §

starting sheet has planar anisotropy due to its texture.
d) % IeA (CFTIR) & HRUT IRFS fic F gy FvaRiwar &

starting sheet has normal anisotropy due to its texture.



13. Faehet 9T # AT F 3652 .......... gl
The purpose of gate in casting process is to

a) T &X & ATy HIT G H el HI FHIOT

feed the casting at a rate consistent with the rate of solidification

b) Meeh arg & faUT 3R & &7 & HF S=/act as reservoir for molten metal
C) YOt Wse 81 deh Helehel o WHROT H HERICT Yelel hiall
help feed the casting until all solidification takes place
d) 3rergrdr goi(@Rer i) @ 9 dw Teel arg 1 gsror
feed molten metal from pouring basin to gate
14. 3esd & 9 AT .ooevveeee. & fow fasam Srar g

Preheating prior to welding is done for the purpose of

a) g gT & A F&/decreasing cooling rate

b) F=a aTeleT T3t T Herelel Fiaurstersh SeAr=/facilitating fusion of high melting metals

C) dcd s ¥ Saa/preventing hot cracking

d) 9ot siadesr gafRaa swa/ensuring full penetration

15. rfaf@a # @ 6 9erd &I arer 8 S gehdr?
Which of the following materials cannot be forged?

a) Tear «fgr/Wrought iron
b) gerar eigr/Cast iron

) g sEara/Mild steel
d) 3T sreeT Tra/High Carbon Steel



16.

17.

18.

19.

.............. & NeUdH FIE 3T T Gl digl A0 ohar SATam B
Cast iron is characterized by minimum Carbon content of:

a) 6.3 %.

b) 0.8 %.

c) 0.2 %.

d) 2 %.

Jg FIE1SS S ARTATSE ToTold STATT & cRTh0Ieh HETRUT & v yrafis &7 ¥ FFAeR &

The carbide that is primarily responsible for intergranular corrosion of austenitic stainless
steel is

a) CraCs
b) SiC
c) Mn3C
d) FesC

AR JATSA ... & forar Sirar g
Hot working operation is carried out at:

a) Ya:fohreas amaAT/Re-crystallization temperature

b) f@IX cenfEes w1 amaAA/Near plastic stage temperature

¢) ya:fehreas & sra/Below re-crystallization.

d) ya:fheeas & FWw/Above re-crystallization.

gedId & $ifde qoreRt A FEET HedreT T g gl

The most important element, which controls the physical properties of steels is,
a) faferwa/Silicon
b) sre=1/Carbon
¢) sIfAIAH/Chromium

d) gareeaA/Tungsten



20. @re detel GETOT @ yred @ra QA 3eard (NSR=@me defel TESA/FEATE) ............ gl

Notch strength ratio (NSR=Notch Tensile Strength/ UTS) obtained from a notch-tensile
test is,

a) d=g gerdit & ferw >1/>1 for ductile materials.
b) #9RX geradf & faw <1 /<1 for brittle materials.
c) d=a qerdt & ferw <1 /<1 for ductile materials.

d) ag b a=i/a & b above

21. faegd dreiehdl & Hest # foeafaf@d & &+l aer % 82
Which one of the following is the correct order with respect to electrical conductivity?

a) Cu>Al>Ag
b) AI>Ag>Cu
c) Ag>Al>Cu
d) Ag>Cu>Al

22. 95 fagfd eX & |1y, Yrg & JaE Jias..........
With increasing strain rate, flow stress of the metal

a) Sedr g/increases
b) aear g/decreases
c) R gar g/remains constant

d) z@d & +15 sigi/none of these

23. Al-Cu Tsenqsit & 3megg (Afeerd) & daer & G-P Sl ..., gl
With respect to the matrix of Al-Cu alloys, G-P zones are:

a) F@ad/coherent
b) 3r&era/incoherent
C) 314 Herd/semi-coherent

d) rarfaes w9 @ wfafica/chemically indistinguishable



24,

25.

26.

T av dwa gerd & fou, efaf@a # @ Awes gfaed/aqm & gorar # Aha gfded &
TC hled-HT TAelel IJOTEH Joleity Al 87

For a given ductile material, which one of the following tensile properties obtained with
nonstandard specimen is NOT comparable to that obtained with standard specimen?

a) grdieeur fasister @/Elongation to fracture
b) d=tet @A/ Tensile strength
¢) faspfa sarieRtoT Jromer/Strain hardening coefficient

d) mreg a#d/Yield strength

AT FH THHOT ured WA F v Feafof@a geae & O Fad awT fr T T8 82
Which one of the following techniques does NOT require quenching to obtain final case
hardness?

a) Sarem saRvr/Flame hardening
b) 9xor @aRo/Induction hardening
C) strserssreheur/Nitriding

d) srgReor/Carburizing

ST UTT siofel & forw, freel ek Aserg & ..., gl anfgu|
For a good quality brazing, the molten filler alloy should have

a) ITUR g & A1y fAeT Tuel wovlow contact angle with the base metal
b) faF gsicaslow density
¢) 3=a gss dara/high surface tension

d) 3= e=r=rarhigh viscosity



27.

28.

29.

I HHR & 64 UM @ 25 um & & gl W difclfshecels U & Wierd @z 100 MPa &
145 MPa d& sgdr gl 36 pm 3 IHHR & 3F 9aId H TRHT FHLT ... (MPa #)
ghamm|

The yield strength of a polycrystalline metal increases from 100 MPa to 145 MPa on
decreasing the grain size from 64 pum to 25 um. The yield strength of this metal (in MPa)
having a grain size of 36 um is

a) 110

b) 125

c) 140

d) 165

Ut s arg # 9o @WR & Al & AT 3ugFd dahells ... gl
A suitable technique for monitoring a growing crack in an alloy is:

a) Ifgrmbr/Radiography

b) &arfeir 3casia/Acoustic emission

C) Iahg FoT qdetor/Magnetic particle test
d) ga 3adyus qderor/Liquid penetrant test

a- og (BCC) & aica 7882 Kg m? §, o & wwAm] #:iX 55.847g/mol &1 A=1.54A
AEEET & TFEY & 39ART & Uh 9B fdadsd deot forr Jrar g1 o- dig &1 el
WrefeT ... gl
The density of a- iron (BCC) is 7882 Kg m, the atomic weight of iron is 55.847g/mol. A
powder diffraction pattern is taken using X-ray of wavelength A=1.54A. The lattice
parameter of a- iron is

a) 0.223 nm

b) 0.287 nm

c) 0.404 nm

d) 0.547nm



30.

31.

32.

33.

Thd PI H FRAT & HAMaG F favr fFa @Y &1 39der fear Sar @2
Which hardness method can be used to measure hardness of a single grain ?

a) Usaar/Rockwell
b) #tg/Moh’s

c) lawa/Vickers

d) eM/Shore

Al-12% Si, sferAfed gt & fT sgd & faead doa 9ard &, F6fF . A-12%
Si alloy is a very popular casting material for automotive applications because of

a) 3T derdr/Good fluidity

b) fiset Fpaet & faw sga w7 ga/Very less liquid to solid shrinkage
C) 1§ @t g #1é1/No shrinkage defect

d) 35w @Al of the above

U7 g & T 9eh Fo ... gl
Driving force for grain growth is

a) Yoy aRErAT St # w#vDecrease in grain boundary energy
b) weier FaT & swaAV/Decrease in dislocation energy

c) fdg arw # se/Decrease in point defects

d) fasfa Fit # &#A/Decrease in strain energy

Il GEToT & SR oa$ % I gl W Th IR & v Solfedl g awedfas fasfa
................ gl

The engineering and true strains for a bar which is doubled in length during tension test
are:

a) e=1.0;€=0.693

b)e=2;€=1

Cle="%€="%

d) 3ud=Fa # & 1S wgi/None of the above
10



34. fArafaf@d # § i FaIROT & F Fog F FIA G §?
Which one of the following can give information about the corrosion rate?

a) 9ReFw 3m@/Pourbaix diagram

b) gaur Teheiter/Polarization technique
c) EMF #ofVEMF series

d) dea=r fufi/Galvanic series

35. Ush IR Uard # A HdRe IR @« 8 um gl I Fa1 Adied 400 GPa aur gsérg
Foft 3.14 J/Im*g, @ sepifad deuifas fasise awed (MPa#)........... gl

In a brittle material, the maximum internal crack length is 8 pm. If Young’s modulus is
400 GPa and surface energy is 3.14 J/m? , the estimated theoretical fracture strength (in
MPa) is

a) 375
b) 412
c) 327
d) 447

Nabarro-Herring creep is governed

a) Yur gR&#AT faawonBy grain boundary diffusion

b) 9 faw=onBy bulk diffusion

C) Yur 9REHAT T Sirefsh faERoT @=l/Both grain boundary and lattice diffusion
d) grg faaEor/Pipe diffusion

11



37. 3med (1.672) & & c/a U arel Seehlvly erq eidfesar @ oie...........
Hexagonal metals with c/a ratio less than ideal (1.672) shall exhibit twinning

) MU dol & WY S defel HR JYF Foham ST &

When tensile load is applied along basal plane
b) 3R Tl & WY I FdsH HR GgFd fohar STer &

When compressive load is applied along basal plane

¢) T ad & Y S Tl HR SgFA T ST §

When tensile load is applied along prismatic plane
d) 3wFa & & #1 wE/None of the above

38. TaRUUT-Foll AT & AN, IS dd Bl 8, ST oo |
According to distortion-energy criterion, yielding occurs when

a) faequr 3 ifas A X ggadr g/Distortion energy reaches a critical value

b) gfcaer faerersh &1 q@ TR 59 F© Hifdd AT H IR T §
Second invariant of the stress deviator exceeded some critical value
C) 3CHAHIT FETT FIATS ST Hifcleh AT W Igad &
Octahedral shear stress reaches a critical value
d) 3ug=ra @ef/All of the above

Bauschinger effect

a) #OT T IAINOT & R REeRAT gfer

Hysteresis loss during loading and unloading
b) fawH gcareyr fagqur/Anelastic deformation

C) ¥ g f&mr W WA AHLY & 3fAdar

Dependence of yield stress on path and direction
d) 39wd & & &g w€i/None of the above

12



40. rafaf@d saeTcAs [ & @ g [ & 3999 & [ aHed g 9erd fr [siea
eodl 1 3ad A fhar Sirar 872

The fracture toughness of low-strength ductile material is best measured using which of
the following experimental method:

a) Kic #eai=1/K\c evaluation

b) aifass wema gdieor Dynamic impact testing
¢) ™ fdg s« 9digton/Three point bend test

d) J quiihrar faf@J-integral method

41. G YgdaTelel S ITSAATH el ... faguia w 3muia gl
Radiography technique of detecting defects is based on the principle of

a) faaa=1/Diffraction

b) wrad=/Reflection

c) safaszor/Interference
d) 3raeityor/Absorption

13



42. AT YT # ¥ FE STl & el |
Identify the correct combination of the following statements

P. gT5gIsieT Solels, (Eied fasrd & Ael & v yged AT &

Hydrogen electrode is a standard used to measure redox potentials
Q. |ishaT Yaur faegd I gihar ¥ Fefad 8, fSraer f@e0r, arq faeds 3eRgss
&r

fAfrar & gar g

Activation polarization refers to electrochemical processes controlled by reaction
sequence at metal-solution interface

R. &rq3it & @&TROT X T Yalagalel el & foiw fasra-pH 3@ &1 39 f&har S deher
Potential-pH diagrams can be used to predict corrosion rates of metals

S. Faifew Te1or, AARTHE Y 3Tt WAE FT ITAET N T §

Cathodic protection can use sacrificial anodes such as magnesium

a) P, Qa/and R
b) Q, Ra/and S
c)P,Qa/and S

d) P,Ra/and S

43. ASTM €.6 & s qerdy & oo a¥olt gfdeer 100 MN/m? @ar giere tRefer (il o=

BeRi) 0.10 MN/m®2%| dered & I 3R HAGT .......... gl

A material with grain size of ASTM No. 6 has a lattice frictional stress 100 MN/m? and
locking Parameter (Hall-Petch constant) 0.10 MN/m®2. Grain size of the material is
approximately

a) 45 um
b) 35 um
c) 4.5 um
d) 3.5 um

14



44, 3ed Sl & aRI Ifod ©8 & faHid HERUT sgagR & o = 700 (¢)°2 # gefar am g,

45,

46.

Sigl o, fahfcd ¢ & varg dara 1 3acd Sofd # 3ENfId O3 & dawel # 50% FHAT AT W

The strain hardening behaviour of an annealed rod during cold rolling is given by ¢ = 700
(¢)*2 MPa, where o is the flow stress at strain . Flow stress after 50% reduction in area
of the annealed rod on cold rolling is approximately

a) 750 MPa
b) 650 MPa
c) 609 MPa
d) 559 MPa

SIS 9T F ATHFTAT H HieT-T AT FHI ST AT [haT SATAT?
Which of the following values is not used in design of pressure vessels ?
a) UTS
b) YS
C)E
d) % &reffezor/elongation

ITcTeT GToRAT ST SEATAT H FHTAUA I HH BT &, ovvvrrenennne gl
A melting process that reduces the inclusions in steels is:
a) VIM

b) VAR

c) AIM

d) ESR

15



47.

48.

49,

18-8 IR STUT T FRTh O HEROT ... EaART UehT FGI ST HhT|
Intergranular corrosion of 18-8 stainless steel cannot be prevented by

a) FreeT 37T & 0.05% Td& & w=/Reducing the carbon content to less than 0.05%
b) FIfAT#H FEEs T8I FI Vet & AT 3TT IAIAT T 33T FEAT

Quenching it from high temperature to prevent chromium carbide precipitation
C) 9ad 188 3ceel dieldlel geahl I fAame/Adding strong carbide forming elements.

d) sreeT 3721 @ erar/Increasing the carbon content

DC desa &1 doiet & AC dese gaRT TfAfATH 1 desa 34T ¢, Fife....
Welding of aluminium is easy using AC welding compared to DC welding because

a) AC desa # JIfaa ssaT 318 g/Heat generated is more in AC welding
b) AC desa wafafaast & s & Algg 3ifFwrss fhed & Ashar §

AC welding disrupts the oxide film present on surface of aluminium

) wofAfaH 3rest Ao g/Aluminium is a good conductor
d) sTdId T JoIelr H TIfRATH FT Teledlich wA ¢
Melting point of aluminium is low as compared to steel

faehd HORUT TEToT & T JgeFd G (375X)....... gl
The indentor used for Vickers hardness test is

a) 10 mm = 1 Tt siel/10 mm dia steel ball
b) 120 f3air s#Hs HIv1/120 degree diamond cone
c) 3.2 mm =aE e drer/3.2 mm dia steel ball

d) TFarR o sAs [fAs/Square base diamond pyramid

16



50. 300 mm =& & U TfAT@TH Woelc 1 16 & 3cAROT 36qard & 3caid fvar e g

3TAH 3cUTE T A ... gl
An aluminium billet of 300 mm diameter is extruded with an extrusion ratio of 16. The
diameter of the final product is:

a) 150mm
b) 75mm
) 59mm
d) 19mm

*hkhkkhkkhkhkkiikikiik
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