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TIME ALLOTED: Yo,
INSTRUCTION: ANSWER QU
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o i, What is binary phase diagram l

G Biw
{’.‘n =F 53 o
FPercentage Cormpogition

Fig. Q1 b. Fig. Qlc.

and E = Young modulus

by 0.2mm in a 200mm gauge length when it was subjected To a tensile

not exceed elastic limit.
C-'l (_nﬁ C = : e
TD C\* "{5"5 to Ek 1 : Tfl/l ﬁ_ i
LB 20 o o>

<

www.fupreblog.com

Renanced

ii.  Asshownonthe phase diagram in fig. @4 B, The alloy is af a temperature of 920 °C.
Given that the overall compositien C.is 237. (YWhat phases are present? (iilYWhat
are their exact compositions at this femperature? 10 Marks

b Find the ratio of phases that exist at a temperafure of 1268°C for a 60% Copper
Nickel alloy, respectively as shown in fig. Qle. Which phase has the highest proportion

lb Marks

10 Marks

[}

- 40%

e. (i) A certain material is confirmed To ob2y Hooks law of elasticity, show fhat the
deformation of the material, & = PI/AE, where P = load, 1= length, A= cross sectional area

(i) Tn an experiment, @ circular steel specimen of 16 mm diameter was found to elongate
force of
30KN Determine the value of Young modulus for the steel, if the Tested specimen did

el

|
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1 S¢ mﬂ-minuri@ materials
<t materials for engineering purpose
< diagram classify engiieering materials according to

SEs in sedium chloride and g

rite down its electronic
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‘;\\* 20 Marks

b. State the seven (7) erystal systems and give one example éﬂch‘erfm Pc C'ﬁ

¢. Briefly explain the three metallic cr-ysml s‘rruc’rurg you know -

CL

a. What is crystal structure

d. Define c:?rr-osron and state i

Ui e Heqymfatoi

QUESTION 4  G& pri,
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State two types, properties and uses of the f llowing Engi neering materials
a. Steel

b. Cast iron

c. Plastics
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Paper 3 of 6 — MEE 214 2014 2015 Past question

Level 200 ¢ First Semester ¢ PastQuestion

UNIVERSITY OF

DEPARTMENT OF. a

First Semester" Examinatiam ai4/ 2075 Session

COURSE CODE AND TITLE: MBE-214 - ENGINEERING MATERIALS
TIME ALLOTED: 2 HOURS >

INSTRUCTION: ANSWER QUESBEONS ONE (1) ANY OTHER TWO

at a temperature of 1268°C for a 60% Copper - 40% Nickel
¢ and non-eutectic binary phase

line, solidus line
QUESTION 1

(a) Find the ratio of phases that exist

alloy. Which phase has the highest proportion (6) Draw a eutecti

diagram indicating the following regions: liquid, a +liquid, B+ liquid, a, B, a+P, liquidus
Jo — cuvpge

Se hice — riers,

a MO th OL
Fig. Qt Sod i : , BOMARKS

QUESTION 7

(a.) Explain the fellowing metallic c
Cubic (BCC) Structure (ii.) Face Cent

Structure (b.) state four (4) Difference between

rystal structures and give 2 examples each (i,) Body-Centered
tered Cubic (FCC) Structure ili. Hexagonal Close Packed (HCP)
Crystalline Solids and Amorphous Soltds.

' 20 MARKS
4
QUESTION 3

a. Differentiate between Adaterials Science and Engineering Materials. (b)With the aid of a
diagram classify engineering materials according to their properties or uses. {c) Differentiate

the following properties: of materials; (i) Resilience and toughness (ii) ductility and brittleness

(iii) malleability and machinability (iv) Creep and fatigue 20 MARKS
QUESTION 4

2. Define and derive an expression for the following; i. tensile stress and strain (ii) compressive

in. b. what is viscoelasticity ¢. A load of SKN is to be

stress and strain iii. Shear stress and stra

by Renance 6
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raised with the help of a steel wire. Find the minimum diameter of the steel wire, if the stress is
: 20 MARKS

not to exceed 100 MPa.

QUESTION 5 |

ween thermoset and thermopiastic materials. Give two (2) examples each

(a) Differentiate bet
(b) what is solid solution (¢.) Explain two (2) types of solid solution 20 MARKS
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Paper 4 of 6 — MEE214 LIKELY QUESTIONS Past Questions

Level 200 ¢ First Semester ¢ PastQuestion

MEE214LI KELYQUESTI ONS

1.WHATI SCRYSTALLOGRAPHY: cry

stal

lographyisabranchofscience

thatdeal

swiththeformation,str

uctur

e,andpr oper

tiesofacry

stal

2.WHATI SCRYSTALSTRUCTURE: ACRYSTALSTRUCTUREI SDEFINED
ASTHEPARTI CULARREPEATI NGARRANGEMENTOFATOMS
THROUGHOUTTHECRYSTALS

3.WHATI SSOLI D:ASOLIDI SONETHATI SCHARACTERI SINGBYI TS
STRUCTURERI GIDITYANDRESI STANCETOCHANGEOFSHAPEOR
VOLUME

4. TYPESOFSOLI D:(

I)CRYSTALLI NESOLI DS(ii

JAMORPHOUSSOLI DS

5.WHATI SACRYSTALLI NESOLI DS:ITISAWELL- ORDERDEFINITE,
ARRANGEMENTOFATOMS, MOLECULES, ANDI ONS

6.WHATI SANAMORPHOUSSOLI D:AMORPHOUSSOLI DSORNON-
CRYSTALLINESOLI DSARESOLI DS THATLACKSTHELONG- RANGE
ORDERCHARACTERI STICSOFACRYSTAL
7.DIFFERENCEBETWEENCRYSTALLI NESOLI DSANDAMORPHOUS
SOLIDS

CRYSTALLINESOLI DS AMORPHOUSSOLI DS

THEYHAVECHARACTERI
STI

C DOESNOTHAVEADEFINI
TE

GEOMETRI

CSHAPE GEOMETRI
CALSHAPE

THEYHAVEHIGHLYORDERED PARTI
CLESAREHI

GHLY

THREE-

by Renance 8
renance.app * Download Renance on Google Play



MEE 214 | FUPRE

Renanced

DIMENI

SIONAL ARRANGEDI
NTHREEDIMENSI

ONS
ARRANGEMENTOFPARTICLES

THEYHAVESHARPMELTI
NGAND THEYDON’
THAVESHARP

BOI

LINGPOI

NTS MELTI

NGPOINTS

EXAMPLESINCLUDES EXAMPLESI
NCLUDESCOAL, COKE,
COPPERSULPHATE(CUSO4)

NI

S04, GLASS,

PLASTI

C,RUBBERETC.
DIAMOND,GRAPHITENACLETC.

8.WHATARETHEWAYSOFI DENTIFYI
NGTHETYPEOFBONDING
THATHOLDSTHESOLI DTOGETHER? (I
)IONI

C

SOLI

DS(ii

JMOLECULARSOLIDS(ii

i

JMETALLICSOLI

DS(I

V)NETWORK
ORCOVALENTSOLIDS.
9.WHATAREIONICSOLIDS?I

NI ONICSOLI

DS, THESOLI

DCONSISTS

OFDISCRETECHEMICALSPECIESHELDTOGETHERBY

NTERMOLECULARFORCESTHATAREELECTROSTATI CCOULOMBIN

NATURE.

by Renance
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10.EXPLAI NTHETERM MOLECULARSOLI DS:

THESOLI DCONSI

STSOF

DISCRETECHEMI CALSPECI ESHELDTOGETHERBYI NTERMOLECULAR
FORCESTHATAREELECTROSTATI CCOULOMBI NNATURE
11.WHATAREMETALLI CSOLI DS: INMETALLI CSOLIDSTHEVALENCE
ELECTRONSARENOLONGEREXCLUSI VELYASSCOIATEDWITHA
SINGLEATOM.I NSTEADTHESEELECTRONSEXI STINMOLECULAR
ORBITALSTHATAREDELOCALI SEDOVERMANYATOMS, PRODUCING
ANELECTRONI CBANDSTRUCTURE.

12.NETWORKSOLI DS: |

NNETWORKSOLI DSTHEREARENODI STINCT
MOLECULESORCLUSTERSWI THI NTHESTRUCTURE.
15.BRIEFLYEXPLAI NTHETHREECRYSTALSTRUCTUREYOUKNOW (1)
BODY- CENTEREDCUBE( BCC) :

THI SHASATOMSARRANGESOTHAT

THEIRCENTERSAREPOSI TIONEDONTHECORNERSOFACUBEWI TH
ONEATOM | NTHECENTER.

(i

i)

.FACE-CENTEREDCUBI C(FCC) :HASATOMSLOCATEDATTHE
CORNERSOFTHECUBEWI THONEATOM EACHATCENTEROFEACH
CUBICFACE.

(ii

i)

.HEXAGONALCLOSEPACKED( HCP)STRUCTURE: |

NTHIS

STRUCTURE, ATOMSARELOCATEDATTHE12CORNERSOFA
HEXAGONAL, PRISM WITHTWOATTHECENTEROFTHETWOFACES
OFTHEPRI SM ANDTHREEATTHECENTEROFTHEBODY.

16.WHATI SALATTI CE?ALATTI CEISAMATHEMATI CAL

ABSTRACTI ONTHATDESCRI BESTHEWAYTHEATOMSORGROUPS
OFATOMSAREREPEATEDI NSPACE.

17.WHATI SAUNI TCELL?AUNI TCELLI STHESMALLESTGROUPOF
ATOMS, |

ONSORMOLECULESTHAT, WHENREPEATEDATREGULAR
INTERVALSI NTHREEDI MENSI ONSWI LLPRODUCETHELATTICEOFA
CRYSTALSYSTEM.

18.N.BWEHAVE7CRYSTALLATTI CESYSTEM AND14BRAVAI S
LATTICES.

19.LISTTHESEVENCRYSTALLATTI CESYSTEM ANDGI VEONE

by Renance
renance.app * Download Renance on Google Play
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EXAMPLEEACH
TRINCLINC K25208

MONOCLI
NIC As454,
KNO2

RHOMBOHEDRAL Hg,
Sb

HEXAGONAL Zn,
Co,

NiAs
ORTHORHOMBI
C Ga;

Fe3C

TETRAGONAL Au,
Si,

NaCL

CuBI

C NaCL

19.WHATI SCRYSTALLISATI ON?CRYSTALLI SATI ONISTHE
TRANSI TIONFROM THELI QI

UDTOTHESOLI DSTATEANDOCCURSI N

TWOSTAGES.

20.WHATARETHESTAGESOFCRYSTALLI SATION?( |

JNUCLEUS

FORMATI ON(II

JCRYSTALGROWTH

21.WHATI SBRAVAI SLATTICE?THEBRAVAI SLATTI CEI STHEBASI C
BUILDINGBLOCKFROM WHI CHALLCRYSTALSCANBE
CONSTRUCTED.

22.DEFINEPHASEAPHASEI SAREGI ONOFSPACETHROUGHOUT
WHI CHALLPHYSI CALPROPERTI ESOFMATERI ALAREESSENTI ALLY
UNIFORM.

23.STATETHREETYPESOFPHASEKNOWN( |

)SOLI D(ll

JLIQUID( |

Il

GASEOUSSTATE

24 THEREARETWOTYPESOFPHASEMATERI ALNAMELYPHASE
EQUILIBRUI M,ANDREACTI ONEQUI LI

BRUIM

by Renance

renance.app * Download Renance on Google Play
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25WHATI SPHASEEQUI LIBRUIM?REFERSTOTHETRANSPORTOF
MATTERBETWEENPHASESOFTHESYSTEM WI THOUTCONVERSI ON
OFONESPECI ESTOANOTHER

26.WHATI SAPHASEDI AGRAM ORATHERMALEQUI LIBRUIM
DIAGRAM ( TED)?APHASEDI AGRAMSI SAGRAPHI CALWAYTO
REPRESENTTHEVARI OUSPHASESOFASUBSTANCEANDTHE

CONDI TIONSUNDERWHI CHEACHPHASEEXI STS.
27.STATESOMEOFTHEAPPLI CATIONSOFPHASEDI AGRAM.( i)TO
PREDI CTTHEALLOYMI CROSTRUCTURE( i

i

JACRUCI ALPARTOF

METALLURGY( i

i

)JTOPREDI CTTHEBEHAVI OUROFMATERI ALSSUCH

ASMETALS.

28.DEFINEABI NARYSYSTEM.ANDGI VESOMEEXAMPLESOFBI NARY
SYSTEM.| SAPHASEDI AGRAM THATPLOTSTEMPERATUREAGAI NST
THERELATI VECONCENTRATI ONSORCOMPOSI TIONSOFTWO
SUBSTANCESI NABI NARYMI XTUREE. GSOLIDSOLUTI ON, EUTECTI C
ORPERI TECTICETC. ?

29.LISTTHETHREEMAI NTYPESOFBI NARYPHASEDI AGRAMS.THEY
ARECOMPLETESOLI DANDLI QUIDSOLUTI ONDI AGRAM, EUTECTI C
DIAGRAM, ANDPERITECTI CDIAGRAM.

30.WHATI SLEVERRULEANDTI ELINE?LEVERRULEI SARULE

APPLIEDI NIDENTIFYINGTHEPROPORTI ONSOFPHASESPRESENTI N
PHASEDI AGRAM.WHI LETI ELINEI SALI NEDRAWNTHROUGHA
POINT.

31.WHATI SATOMI CDI FFUSION?ATOMI CDIFFUSIONI SADI FFUSION
PROCESSWHEREBYTHERANDOM THERMALLY- ACTI VATED
MOVEMENTOFATOMSI NASOLI DREESULTSI NTHENET
TRANSPORTSOFATOMS.

33.WHATI SSELF-DIFFUSION?SELF- DIFFUSIONISDI FFUSIONI NONE
COMPONENTMATERI AL,WHENALLATOMSTHATEXCHANGE
POSITIONSAREOFTHESAMETYPE. EXAMPLESARETHE

|

NTERDI FFUSIONTHATOCCURSI NTHEALLOYOFCOPPERAND
NICKEL.

34.WHATI SVISCOSI TY?VI SCOSI TYl SAMEASUREOFTHE
RESISTANCEOFAFLUI DWHI CHI SBEI NGDEFORMEDBYEI THER
SHEARORTENSI LESTRESS.

35.WHATI SANIDEALFLUI DORI NVISCIDFLUI D?ISAFLUI DTHAT

by Renance 12
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DOESNOTHAVERESI STANCETOSHEARSTRESS.
36.STATENEWTON’ SLAW OFVI SCOSI TY?STATESTHATFOR
STRAIGHT, PARALLELANDUNI FORM FLOW, THESHEARSTRESS
BETWEENLAYERSI SPROPORTI ONALTOTHEVELOCI TYGRADI ENT
(SHEARSTRAI N)INTHEDI RECTIONPERPENDI CULARTOTHELAYERS.
oy

I

e T=u

oX

37.LISTTHETYPES( ORFORMS)OFVI SCOSITY.NEWTONI AN, SHEAR
THICKENI NG,SHEARTHI NING, THI XOTROPI C,RHEOPECTI C, A
BINGHAM PLASTI C,ANDAMAGI NI TO-RHEOLOGI CALFLUI D.
38.WHATAREMETALS?AMETALI SACHEMI CALELEMENTTHATI S
GOODCONDUCTOROFBOTHELECTRI CTYANDHEATANDFORMS
CATIONSANDI ONICBONDSWI THNON- METALS.

39.LISTSFOUR( 4)CHARATERI STI CSOFMETALS.

i

. THEYARESTRONG, ANDCANBEFORMEDEASI LYl NTO
USEFULSHAPES.

ii

. THEI RSURFACESHAVEACHARATERI STICMETALLI C

LUSTRE.

i

ii

. THEYAREGOODCONDUCTORSOFELECTRI CALCURRENT
ANDHEAT.

i

v. THEYCANBEDEFORMED, ALLOWI NGTHEM TOYI ELDTO
SUDDENANDSEVERELOADS.

40.LISTOUTTHEI MPORTANTMECHANI CALPROPERTI ESOFMETALS:
THESEI NCLUDESTRENGTH, STIFFNESS, ELASTICITY,PLASTICI TY,

DUCTILITY,BRITTLENESS, MALLEABILITY, TOUGHNESS, RESILIENCE,
CREEPANDHARDNESS.

41.WHATI STENSI LETESTI NG(TENSIONTESTI NG)ISA
FUNDAMENTALMATERI ALSCIENCETESTI NWHI CHASAMPLEI S
SUBJECTEDTOUNI AXAILTENSIONUNTI LFALIUREOCCURS.

42 WHATARETHEPROPERTI ESTHATAREDI RECTLYMEASURED
WITHA( VI

A)TENSI LETEST

I. ULTI MATETENSI LESTRENGTH

|

by Renance
renance.app * Download Renance on Google Play

13



MEE 214 | FUPRE

Renanced

I. MAXI MUM ELONGATI ON

Il

I. ANDREDUCTI! ONI NAREA.
43.WHATARETHEUSESOFTHERESULTSFROM THETENSI LETEST.?
i. THEYAREUSETOSELECTAMATERI ALFORANAPPLI CATI ON

i

i. AREUSEDFORQUALI TYCONTROL

i

i

i. ANDTOPREDI CTHOW AMATERI ALWI LLREACTUNDERTYPES
OFFORCES.

44 WHATARETHETWOTYPESOFUNI VERSALMACHI NEWEHAVE.
i. HYDRULI CPOWERED

i

i. ELECTROMAGNETI CPOWEREDMACHI NE
45.WHATARETHECAPABI LITYOFAGOODUNI VERSALTESTING
MACHI NE

i. FORCECAPACI TY

i

i. SPEED

i

i

i. PRECI SIONANDACCURACY

46.WHATI SLOAD?LOADI SDEFINEDASANYEXTERNALFORCE
ACTINGUPONAMATERI ALORMACHI NEPART.
47.LISTTHEWAYSI NWHI CHLOADCANBEAPPLI EDTOAMATERI AL.
i. DEADORSTEADYLOAD: THELOADDOESNOTCHANGEI N
MAGNI TUDEORDI RECTION

i

i. LIVEORVARI ABLELOAD: ALOADI SVARI ABLEWHENI T
CHANGESCONTI NUALLY

i

i

i. IMPACTLOAD: ITISAPPLIEDWI THSOMEI NITIALVELOCITY

i

v. SUDDENLYAPPLI EDORSHOCKLOADS: ALOADI SSAIDTOBE
SUDDENLYAPPLI EDORSHOCKLOAD, WHNI TISSUDDENLY
APPLIEDORREMOVED

48.WHATI SSTRESS?THI SISWHENSOMEEXTERNALSYSTEM OF
FORCESORLOADSACTSONABODY, THEI NTERNALFORCES( EQUAL
ANDOPPOSTSI TE)ARESETUPATVARI OUSSECTI ONSOFTHEBODY,

by Renance
renance.app * Download Renance on Google Play
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WHICHRESI STTHEEXTERNALFORCES.
49.LI
STTHETWOTYPEOFFORCESACTI NGONMATERI ALSAND

EXPLAIN.

i

. TENSILESTRESS:THISI SASRESULTOFWHENABODY!I S
SUBJECTEDTOTWOEQUALANDAXI ALPULLSF

ii

. TENSILESTRAIN:THISRESULTWHENATENSI LELOADI S
APPLIEDTOABODYTHEREI SANDECREASEI NTHECROSS-
SECTIONAREAANDANI NCREASEI NTHELENGTHOFTHE

MATERI AL

50.WHATISSTRESS?THI SISWHENSOMEEXTERNALSYSTEM OF
FORCESORLOADSACTSONABODY, THEINTERNALFORCESARESET
UPATVARI OUSSECTIONSOFTHEBODY, WHICHRESISTSTHE
EXTERNALFORCES.

51.WHATISSTRAI N?THISISWHENSOMEEXTERNALFORCESOR
LOADSACTSONABODY, |

TUNDERGOESSOMEDEFORMATI ON.

52.WHATISASTRESS- STRAINDI AGRAM?ASTRESS- STRAINDIAGRAM
ISADIAGRAM THATEXPRESSESARELATI ONSHIPBETWEENALOADS
APPLIEDTOTHEMATERI AL, CAUSEDBYTHELOAD.
53.WHATISTORI SONALSHEARSTRESS?THI SISWHENAMATERI AL
ORMACHI NEPARTI SSUBJECTEDTOTHEACTI ONOFTWOEQUAL
ANDOPPOSI TECOUPLESACTI NGINPARALLEL.

54 THEHARDNESSOFAMETALMAYBEDETERMI NEDBY.

i

. BRINELLHARDNESSTEST

ii

. ROCKWELLHARDNESSTEST

i

ii

. VICKERSHARDNESS( ALSODI AMONDPYRAMI D)TESTAND

i

v. SHORESCLEROSCOPE.

55.HOW CANCASTI RONBEOBTAI NED?CASTI RONCANBE
OBTAINEDBYRE- MELTI

NGPI GI RONWI| THCOKEANDLI MESTONEINA
FURNACEKNOWNASCUPOLA.

56.LI

STOUTTHEPROPERTI ESOFCASTI RON.

by Renance
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[

. ITSCOSTI SLOW

i

. GOODCASTI NGCHARACTERI STICS

i

ii

. HHIGHCOMPRESSI VESTRENGTH

[

v. WEARRESI STANCEAND

v. EXCELLENTMACHI NABI LITY.
57.WHATARETHEUSESOFCASTI RON?

[

. ITCANBEUSEDTOMAKEMACHI NETOOLBODIES.

i

. INMARI NEENGINEERINGTHEYAREUSEDFORPLASTI C
REINFORCEMENTOFBOATHALLS

i

ii

. ITISUSEDI NMAKINGGLASSPANELSOFAI RCRAFTS

[

v. ITISUSEDFORTHERMALI NSULATIONOFMACHI NEPARTS
58.LI

STOUTTHETYPESOFCASTI RONS.

[

. GREYCASTI RON

i

. WHITECASTI RON

[

i

. CHILLEDCASTI RON

i

v. MOTTLEDCASTI RON

v. MALLEABLECASTI RON

Vi

. NODULARORSPHEROI DALGRAPHI TECASTI RON
59.WHATAREFERROUSMETALSANDNONFERROUSMETALS?
[

. FERROUSMETALS: ARETHOSEWHI CHHAVEI RONSASTHERE
MAI NCONSTI TUENT.

i

. NONFERROUSMETALS: ARETHOSEWHI CHCONTAI NAMETAL

by Renance
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OTHERTHANI RONASTHEI RCHI EFCONSTI TUENT.
60.WHYARENONFERROUSMETALSUSUALLYEMPLOYEDI N
INDUSTRY

i

. EASEOFFABRI CATI ON( CASTING, ROLLING, FORGING, WELDING,
ANDFABRI CATION)

ii

. RESISTANCETOCORROSI ON

i

ii

. ELECTRI CALANDTHERMALCONDUCTI VITYAND

i

v. WEI GTH

61.WHATARETHEI MPURI TIESFOUNDI NCASTI RONANDWHATARE
THEIREFFECT?

i

. SILI

CON: |

TPROVI DESTHEFORMATI ONOFFREEGRAPHI TE

WHI CHMAKESTHEI RONSOFTANDEASI LYMACHI NABLE,IT
ALSOPRODUCESSOUNDCASTI NGSFREEFROM BLOW | OLES,
BECAUSEOFI TSHI GH AFFI NITYFOROXYGEN

ii

. SULPHUR: |

TMAKESTHECASTI RONHARDANDBRI TTLE

i

ii

. MANGANESE: |

TMAKESTHECASTI RONWHI |

TEANDHARD,

ANDI TALSOHELPEXERTACONTROLLI NGI NFLUENCEOVER
HARMFULEFFECTOFSULPHUR.

i

v. PHOSPHOROUS: ITAIDSFUSI BILI

TYANDFLUI DITYINCASTI RON.

62.HOW ISWROUGHTI RONPRODUCED?I TI SPRODUCEDFROM PI G
IRONBYREMELTI NGI TINTHEPUDDLI NGFURNACEOFA
REVERBERTORYTYPE.

63.LI

STTHETYPESOFSTEEL.

by Renance
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. ALLOYSTEEL: MAYBEDEFI NEASSTEELTOWHI CHELEMENT
OTHERTHANCARBONAREADDEDI NSUFFI CIENTAMOUNTTO
PRODUCEANI MPROVEMENTI NPROPERTI ES.

ii

. CARBONSTEEL: ISDEFI NEDASTHESTEELWHI CHHASI TS
PROPERTI ESMAI NLYDUETOI TSCARBONCONTENT.

i

ii

. STAI NLESSSTEEL: ITISDEFI NEDASTHESTEELWHI CHWHEN
CORRECTLYHEATEDANDFI NISHED, RESISTSOXI DATIONAND

CORROSIONATTACKFROM MOSTCORROSI VEMEDI A

[

v. HEATRESI STI

NGSTEEL: ARESTEELSWHI CHCANRESI STCREEP

ANDOXI DATIONATHI GHTEMPERATURESANDRETAI N

SUFFICI

ENTSTRENGTH.

v. SPRI NGSTEEL: ARETHEMOSTSUI TABLEMATERI ALFOR
SPRINGSANDCANSTOREUPMAXI MUM AMOUNTOFWORKOR
ENERGYI NAGI VENWEI GHTORVOLUMEOFSPRI NGMATERI AL,
WITHOUTPERMANENTDEFORMATI ON.

Vi

. Hl GHSPEEDTOOLSTEELS: THESESTEELSAREUSEDFOR
CUTTINGMETALSATAMUCHHI GHERCUTTI NGSPEEDTHAN
ORDINARYCARBONTOOLSTEELS.

64 . WHATARETHEUSESOFSTEEL

[

. ITI SUSEDFORMAKI NGPI PEFI TTINGS,DOORHI NGES.

i

. ITI SUSEDTODESI GNPRODUCTSTHATREQUI RESHI GH
RESISTANCETOFRI CTIONSUCHASCARWHEELS, JAW
CRUSHER.

[

i

. MOSTSTEELAREUSEDFORAI R-PLANEFUSELAGEAND
AUTOMOBI LEPARTS

65.DEFINETHETERM HEATTREATMENTOFSTEELS.THETERM
HEATTREATMENTOFSTEELMAYBEDEFI NEASANOPERATI ONORA
COMBI NATIONOFOPERATI ONS, INVOLVI NGTHEHEATI NGAND
COOLINGOFAMETALORANALLOYI NTHESOLI DSTATEFORTHE
PURPOSEOFOBTAI NINGCERTAI NDESI RABLECONDI TIONSOR

by Renance
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PROPERTI ESWITHOUTCHANGEI NTHERMAL

66.WHATI STHEAIM OFHEATTREATMENT?

i

. TOl NCREASETHEHARDNESSOFMETALS

i

. TORELI EVETHESTRESSESSETUPI NTHEMATERI ALAFTER
HOTORCOLDWORKI NG

i

ii

. TOl MPROVEMACHI NABI LITY

i

v. TOSOFTENTHEMETAL

v. TOMODI FYTHESTRUCTUREOFTHEMATERI ALTOI MPROVE
I

TSELECTRI CALANDMAGNETI CPROPERTIES

vi

. TOCHANGETHEGRAI NSI ZE

vii

. TOl NCREASETHEQUALI TYOFAMETAL

67.LI

STSTHEVARI OUSHEATTREATMENTCOMMONLYEMPLOYEDI N
ENGINEERINGPRACTI CE.

i. NORMALI SING

i

i. ANNEALI NG

i. HARDENI NG

i

v. TEMPERI NG

v. SPHERODI SI

NG

\'

i. SURFACEHARDENI NGORCASEHARDENI NG
68.LI

STOUTTHENON- FERROUSMETALS.
i. ALUMI NINUM

i

i. COPPER

|
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i. LEAD

i

v. TIN

v. ZI NC

\

i. NI CKELANDTHEI RALLOY

69.THEBASI CMANUFACTURI NGPROCESSESI NENGINEERINGCAN
BECATEGORI ZEDI NTOFIVETYPESNAMELY.

i

. CASTI NG

ii

. METALFORMI NG

i

i

. MACHI NING

i

v. JOI NING

v. ANDFI NISHINGPROCESS

70.WHATARECERAMI CS?CERAMI CSAREI NORGANI CANDNON-
METALLI CMATERI ALSTHATARECOMMONLYUSEDFORELECTRI CAL
ANDTHERMALI NSULATORSANDAREBRI TTLEINNATUREWHI CH
COMPOSEOFMORETHANONEELEMENT.
71.WHATARETHECHARACTERRI STICSOFCERAMI CSMATERIALS?
i

. THEYAREABRASI VERESISTANT,HEATRESI STANCE
(REFRACTORY)ANDCANSUSTAI NLARGECOMPRESSI VELOADS
EVENATHI GHTEMPERATURES

ii

. MANYCERAMI CSARECHEMI CALINERTEVENATHI GH
TEMPERATURESASI SSHOWNBYTHEI RGOODOXI DATIONAND
REDUCTI ONRESISITANTATTHESETEMPERATURES

i

ii

. CERAMI CSAREINORGANI C,NON-METALLI CMATERIALSTHAT
AREPROCESSEDAND/ ORUSEDATHI GHTEMPERATURES
ANDARECOMMONLYELECTRI CALANDTHERMALI NSULATORS,
COMPOSEDOFMORETHANONEELEMEMT

i

v. THEYHAVEBEENSUBJECTEDHEATTREAMENT

72.L1

STOUTTHEVARI OUSTYPESOFCERAMI CSMATERIALS
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ACCORDI NGTOTHEI RMETHODOFPRODUCTI ON?

i. WHI TEWAREWHI CHI NCLUDESCHI NAANDPROCELAI N

i
i. STRUCTURALCLAYPRODUCTS

i. GLASSAND

i

v. REFRACTORYMATERI ALS,WHICHARECAPABLEOF
WI THSTANDI NGVERYHI GHTEMPERATURES

73.LI

STTHEEXAMPLESOFCERAMI CMATERI ALS.

i. ALLTYPESOFGLASSPRODUCTS

i

i. ABRASI VESANDSOMETYPESOFCUTTI NGTOOLS
|

i

i. BRICKS, TILE,SEWERANDDRAI NPIPE

i

v. MANYTYPESOFELECTRI CALINSULATI
ONS,FERRO- ELECTRICS,

FERROMAGNETI CANDSEMI CONDUCTORS

v. REFRACTORI ESFORHI GHTEMPERATUREUSE

\%

i. PORCELAI NENAMELSANDREFRACTORYCOATI NGSFOR

METALS

vi

i. DINNER- WARE, SANITORYWARE, ARTWAREETC.
74.LI

STTHEVARI OUSCERAMI CSFORMINGTECHNI QUES.
i. HYDROPLASTI CFORMING

[

i. SLIPCASTI NG

[

[

i. DRYI NGANDFI RING

[

v. POWDERPRESSI NG

v. CEMENTI TIOUSBOND

v

i. INJECTI ONMOLDI NG
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75.WHATI SGLASS?AGLASSI SATRANSPARENTSI LICAPRODUCT
WHICHMAYBEAMORPHOUSORCRYSTALLI NEDEPENDI NGUPON
HEATTREATMENT.

76. WHATARETHEMAJORSTEPSI NPRODUCI NGGLASSPRODUCTS?
i. MELTI NGANDREFI NING

i

i. FORMI NGANDSLEEPI NG

i

i

i. HEAT- TREATMENTAND

i

v. FINISHING

77 WHATARETHEFOURMETHODUSEDTOFABRI CATEGLASS?

i. PRESSI NG

i

i. BLOWI NG

i. DRAWI NG

i

v. FIBERFARMI NG

78.LI

STOUTTHETWOHEAT- TREATMENTOFGLASSMATERI AL.
i. ANNEALI NG

i

i. TEMPERI NG

79.L1

STTHETYPESOFGLASS.

i. SODA-LI MEGLASSES

i

i. LEADGLASSES

i

i

i. BOROSI LICATEGLASSES

i

v. ALUMI NOSI LICATEGLASSES
v. FUSED- SILI

CAGLASSES
80.WHATARETHEUSESOFGLASS?
i

. INDOORS, WI NDOWSANDFURNI TURES

by Renance

renance.app * Download Renance on Google Play

22



MEE 214 | FUPRE

Renanced

ii

. LABORATORYEQUI PMENTSANDCHEMI CALGLASSWARE
i

i

. DOMESTI CUTENSI LS

i

v. OPTI CALGLASSES

v. RADI OANDT. VVALVES

Vi

. GLASSCURTAI NWALLONHI GHRISEBUI LDI

NG

vii

. ELECTRI CALI NSULATORS

vi

ii

. GLASSPI PE,FIBREGLASSI NSULATOR, GLASSSPRINGS

i

x. ASTHERMALI NSULATOR

x. X- RAYTUBE

81.WHATAREREFACTORI ES?

REFACTORI ESARECERAMI CMATERIALSTHATCANWI THSTAND
USUALLYHI GHHEATASWELLASABRASI ONANDTHECORROSI VE
EFFECTSOFACI DSANDALKALI S.
82.WHATARETHEUSESOFREFRACTORI ES?

i

. THEYAREUSEDI NFURNACE

ii

. FORTHECRACKI NGOFPETROLEUM, CERAMI CKILLS,BOILER,
I

NCI NERATORSETC.

i

ii

. JETENGI NESUSESREFACTORYPARTSWI THOUTIT JET
ENGINESNOTLASTVERYLONG.
83.WHATARETHECHARACTERI STI

CSORPROPERTI ESOF

REFACTORI ES?

i

. REFACTORI ESAREHEAT, CORROSIONANDABRASI ON
RESISTANT
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. THEYPOSSESSHI GHFUSIONTEMPERATURE

i

ii

. THEYPOSSESSLOW THERMALCOEFFI CIENTOFEXPANSI ON
i

v. THEYDONOTHAVECHEMI CALAFFINITYWI THTHEMOLTEN
METALTHEYHOLD

v. THEYWI THSTANDHI GHTEMPERATURESANDPRESSURE
Vi

. THEYSHOULDPOSSESSHEATANDELECTRI CI

NSULATI NG

PROPERTI ES

84 . THECLASSI FI

CATI ONOFREFRACTORI ESARE

i

. ACI DREFRACTORI ES

i

. BASI CREFRCTORI ES

i

ii

. NEUTRALREFRACTORI ES

85.THEI NDUSTRI ALCONSUMERSOFREFRACTORI ESARE
i

. | RONANDSTEEL

ii

. NONFERROUSMETALS

i

i

. STEAM ANDPOWER

i

v. Ol LREFINING

v. GLASSANDPOTTERY

Vi

. CEMENTLI NEANDOTHERMI NERALS

vii

. CHEMI CALI NDUSTRI ES

86.WHATISANABRASI VEMATERI AL?ANABRASIVEISHAND,
MECHANICALLYRESI STANTMATERI ALUSEDFORGRINDI
NGCUTTING.

87.LI

STTHETWOTYPESOFABRASI VEMATERI
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ALS.
i. NATURALASI N(DI AMOND, GARNET,FLI
NTETC.)

i. SYNTHETI CE. G(SILICONCARBI DEANDALUMINIUMOXI

DE)

88.WHATSISCEMENT?CEMENTI SASUBSTANCEUSEDASBI NDER,
FORCONSTRUCTI ONWHI CHSETS, HARDENSANDADHERESTO

OTHERMATERI ALS.

89.LI

STTHETYPESOFCEMENT.

i

. NATURALCEMENT

ii

. ARTIFICIALCEMENT( PORTLANDCEMENT)
i

i

. QUICKSETTI NGCEMENT

i

v. RAPIDHARDENI NGCEMENT

v. SULPHATERESI STI NGCEMENT
Vi

. LOW HEATCEMENT

vii

. HIGHALUMI NACEMENT

vi

ii

. COLOUREDCEMENT

i

x. BLASTFURNACESLAGCEMENT
x. HYDROGRAPHI CCEMENT
90.LI
STSTHETWOTYPESPOLYMERS.

i. NATURALPOLYMER

i

i. SYNTHETI CPOLYMER
91.WHATARETHECHARACTERI STICSOFPOLYMERS?
i. LOW DENSI TY

i

i. LOW COFFI CIENTOFFRI CTIONS
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[

i. GOODMOULDABI LITY

[

v. CANBEPRODUCEDW!I THCLOSEDI MENSI
ONALTOLERANCES

v. EXCELLENTSURFACEFI NISHCANBEOBTAI NED

Vv

i. POORTENSI LESTRENGTH

Vi

i. POORTEMPERATURESTRENGTH

92.WHATISPOLYMERI SATI ON?

|

STHEPROCESSOFCONVERTI NGAMONOMERORAMI XTUREOF
MONOMERSI NTOAPOLYMER.
93.WHATARETHETHREEGENERALMETHODSORMECHANI SMSOF
POLYMERISATION?

i. ADDITI

ONPOLYMERI ZATION

i

i. COPOLYMERI ZATION

[

[

i. CONDENSATI ONPOLYMERI SATION

94 WHATI SAPLASTICMATERI AL?

PLASTICSARETHEFI NALPRODUCT, CREATEDAFTERONEORMORE
POLYMERSORADDI TI

VESHAVEBEENADDEDTOARESI NDURI NG
PROCESSING,WHICHI STHENSHAPEDI NTOAFI NALFORM.
95.LI

STOUTTHETYPESOFPLASTI CS.

i. THERMOSETTI NG

[

i. THERMOPLASTI CS

96.WHATARETHEPROPERTI ESOFPLASTI CS?

i. THEYARELESSBRI TTLETHANGLASS

[

i. THEYRESISTSCORROSI ONANDACTI ONOFCHEMI CALS
[

[

i. THEYARELI GHTWEI GHTANDPOSSESGOODSTRENGTH
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v. THEYHAVEHI GHDI ELECTRICSTRENGTHHENCESUI TABLEFOR

ELECTRICINSULATI ON

97. THEUSESOFPLASTI CSARE.

i. ITISUSEDFORMAKI NGDISPOSABLECOMMODI TYPLASTI CS
i

i. ITCANBEUSEDTOREPLACEMETALSI NSOMEPARTSOF
MACHI NES

|

i

i. ITCANBEUSETOMAKEI NSULATOR

98.WHATI STHEDIFFERENCEBETWEENTHERMOSETTI NGAND
THERMOPLASTI C

THERMOSETTINGRESI NS THERMOPLASTIC

i

. ONCEHARDENEDAND THEYCANBEREPEATEDLY
SET,THEYDONOT SOFTENEDBYHEATAND

SOFTENWI THTHE HARDENEDBYCOOLI

NG

APPLICATI

ONOF

HEAT.

[

i

. THEYARESTRONGER THEYARECOMPARATIVELY
ANDHARDERTHAN SOFTERANDLESSSTRONG
THEMOPLASTI

C

RESI

NS

OBJECTSMADEBY
THERMOPLASTICRESINS
|

i

i. OBJECTSMADEBY
CANNOTBEUSEDAT
THERMOSETTI

NG
COMPARATIVELYHIGHER

RESINSCANBEUSED TEMPERATURESASTHEYWI
LL
ATCOMPARATIVELY TENDTOSOFTENUNDERHEAT
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HIGHER

TEMPERATURE
WITHOUTDAMAGE.

i

v. THEYAREUSUALLY THEYAREUSUALLYSUPPLI
EDAS

SUPPLIEDIN GRANULARMATERIAL.
MONOMERI COR

PARTIALLY

POLYMERI SEDFORM

I

NWHI CHTHEYARE

El

THERLI QUIDSOR

PARTIALLY

THERMOPLASTI C

SOLl

DS

99.THERMOSETTI NGPLASTICSCANBEFORMEDBY.
i. COMPRESSI ONORTRANSFERMOLDI NG

i

i. CASTI NG

100.THERMO- PLASTICSCANBEFORMEDBY.

i. INJECTI ONMOLDI NG

i

i. BLOW MOLDI NG

|

i

i. EXTRUSI ON

i

v. CALENDERI NG

v. THERMO- FORMING

\'

i. CASTI NG

101.WHATAREELASTOMERS( RUBBERS)
ANELASTOMERI SAPOLYMERI CMATERIALTHATMAYEXPERI ENCE
LARGEANDREVERSI BLEELASTI CDEFORMATIONS.
102.WHATARETHECHARACTERI STI
CSOFRUBBERS?

i. THEYAREESSENTI ALLYNONCRYSTALLINEINSTRUCTURE
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i. THEYARENONCONDUCTORSOFELECTRI CITYANDARE
RELATIVELYLOW HEATCONDUCTORS.

|

i

i. THEYHAVERELATI VELYLOW SOFTENINGTEMPERATURES

i

v. THEYAREHI GHINRESISTANCETOCHEMI CALANDRESISTANCE
TOCHEMI CALANDCORROSI VEENVRONMENT

v. THEYEXHI BITVI

SCOELASTI CBEHAVIOURGENERALLYTOA

GREATEREXTENTTHANPLASTI CS.
103.WHATARETHEPROPERTI ESOFELASTOMERS?
i

. RESI LIENCEANDHYSTERESI S

i

i

. HARDNESS

i

i

. TENSI LESTRENGTH

iv

. COMPRESSI ONSETORCREEP

v

. TEARRESI STANCE

Vi

. ABRASI ONRESI STANCE

Vi

i

. DETERI ORATI ONRESI STANCE
vii

i

. Ol LRESI STANCE
104.LISTTHETYPESOFELASTOMERSORRUBBERS
i

. NATURALRUBBER

i

i

. STYRENEBUTADI ENERUBBER( SBR)
ii

i

. CHLROPHENE( NEOPRENE)( CR)
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iv

. ISOBUTYLENE- ISOPRENE( BUTYL)( UR)

v

. ISOPRENE

vi

. POLYACRYLATE( ACM)

Vi

i

. NI TRI LRBUTADI ENE( NBR)

vii

i

. POLYBUTADI ENE( BR)

i

X. POLYSULFI DE(THI OLCOL)

x. ETHYLENEPROPYLENE( EPM ANDEPDM)

xi

. URETHANE( AUANDEU)

xii

. CHLOROSULFONLYPOLYETHYLENE( HYPALON)(
CSM)

FLUOROCARBON( FKM)

xii

i

. SI LICONE

105.WHATI SVULCANI SATIONOFRUBBER?
VULCANI SATI ONI STHEI RREVERSI BLECHEMI CALREACTI
ON

I

NVOLVI NGSULPHUROROTHERSUI TABLEAGENTWHEREI N
CROSSLI NKSAREFORMEDBETWEENMOLECULARCHAI NSINRUBBER
MATERI ALS.

106.LISTTHEFORMI NGANDFABRI CATI ONTECHNIQUESFOR
RUBBERS

i

. COMPRESSI ONMOULDI NG

i

i

. CALENDERI NG

ii

i

. EXTRUSI ON
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iv

. INJECTI ONANDTRANSFERMOULDI NG

v

. VACUM FORMI NGOFSHEETRUBBER

vi

. CASTI NGOFLI QUI D(URETHANEANDPOLYSULPHI DE)RUBBERS
107.THEFI NISHI NGMETHODSFORRUBBERSARE

i. TUMBLI NG, EITHERDRYORI NLI QUIDCARBON-DI

OXIDETO

REMOVEFLASH

i

i. DIETRI MMI NG

ii

i. TEARTRI MMI NG
iv. BUFFI NG
108.WHATARETHEUSESOFRUBBER?
i

. VEHI CLETYRES

i

i

. ERASERS

ii

i

. GASKETS

iv

. GLOVESANDAPRONS
%

. BELTCONVEYORS
vi

. SEALS

vi

i

. O- RINGS

vii

i

. WATERSTOPS

i

x. HOSES

x. FLOORTI LES

xi

. ADHESI VESANDTAPES
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Xii

. EXPANSI ONJOI NTS

xii

i

. CORROSI ONRESI STANTCOATI NGS,LINNI NGS

Xiv

. Pl PESANDCONTAI NERS

xv. WI REANDCABLECOVERI NGS

XVi

. VI BRATIONMOUNTSI NAUTOMOBI LE

XV i

i

. AUTOMOBI LEUPHOLSTERY

XVii

i

. ENGI NEMOUNTI NGS

109.WHATARECOMPOSI TEMATERI ALS?

AREMADEOFDI FFERENTMATERI ALSTHATAREREI NFORCED
TOGETHER( EXAMPLE: FI

BERGLASS, CONCRETE, ANDWOOD)TO

ACHIEVESPECI FICPROPERTI ES.

110.LISTTHETYPESOFFI BRE-REI

NFORCEDCOMPOSI TES.

i

. SYNTHETI CAND

i

i

. NATURAL

111.WHATARETHEUSESOFFI BER-REI

NFORCEDCOMPOSI TE?

i

. THEYAREUSETOREPLACEALUMI NIUM ALLOY,WHICHPROVIDE
HIGHSTRENGTHANDFAI RLYHIGHSTI FFNESSATLOW WEIGHT.
i

i

. AREUSEFORSTRUCTURALAPPLI CATIONS
121.WHATARETHEPROPERTI ESOFFI BER-REINFORCEDCOMPOSITE
i

. THEYHAVEHI GHTENSI LESTIFFNESS, ANDSTRENGTH

i
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. HAVEVERYSMALLBENDI NGSTIFFNESS

ii

i

. THEYAREHARDBUTBRI TTLEAPATITE

122 WHATPROPERTI ESDOCOMPOSI TESDEPENDON?

i. PROPERTIESOFPHASES
i

i. GEOMETRYOFDI SPERSEDPHASE(
PARTI

CLESI

ZE,

DI

STRIBUTION,

ANDORI ENTATI

ON)

|

i

i. AMOUNTOFPHASE.

by Renance
renance.app * Download Renance on Google Play

33



MEE 214 | FUPRE Renanced

Paper 5 of 6 — MEE 214 ENGINEERING MATERIALS 2023,2024
Past Questions.

Level 200 ¢ First Semester ¢ PastQuestion

FEDERAL UNIVERSITY OF PETROLEUM RESOURCES, EFFURUN
DEPARTMENT OF MECHANICAL ENGINEERING

First’'Semester Examination 2023/2024 Session

COURSE CODE AND TITLE: MEE 214 - ENGINEERING MATERIALS

TIME ALLOTED: 2 HOURS

INSTRUCTION: ANSWER FOUR QUESTIONS. AT LE
SECTION B

SECTION A

Q1 (a) Differentiate between crystalline and amorphous structures in material

(4 Marks). Provide an example of materials with each type of structure (2 Marks) (b) Describ 4

crystal structures, such as vacancies, interstitials, and dislocations (5.5 Marks), Discuss their impact
on material

properties and behaviour (6 Marks).
AST TWO FROM SECTION A AND AT LEAST ONE FROM

Is in terms of structure and properties

e common defects in
and insulators based on their electronic

plications (6 Marks). (b) Explain the term

dded to iron to

Q2 (a) Explain the classification of materials as conductors, semiconductors,
structure (6 Marks), Provide an example of each type of material and their ap
alloying and state the primary purpose of alloying (3.5 Marks). Give the primary alloying element a

produce (i) stainless steel (1 Mark). (ii) cast iron (1 Mark).

Q3 (a) For a 40 wt% Sn-60 wt% Pb_alloy at 150°C shown in Fig. Q3 below: (i) what phase(s).is (are)
present? (2 Marks)

(ii) What is (are) the composition(s) of the phase(s)? (10 Marks)
Fig. Q3

b) Make a simple sketch of fig. Q3 above (1.5 Marks) and identify the following on your sketch; a)
solidus line b)

Liquidus line (2 Marks). c): Invariant point. (2 Marks) he
SECTION .B oe

Q4

(8 Marks). (b) A steel bar 12.7mm in diameter supports a load

a) Discuss the elastic deformation of metals and alloys

Tf the bar has a modulus of elasticity of 2.05 X
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of 7000Kg)(i) What is the siress placed on the bar? (4 Marks) (ii)

10°AAPa, how-much will the bar be strained with the load? (5.5 Marks)

Qs

_a) What is SHE? (2 Marks) (b) The potential difference of anew mined, dis

this could be achieved? (7.5 Marks) (c) Given that the standard energies of Fe and Cr?" are -84.94
and -205Klinol"

respectively. Calculate Eo for Fe/Fe® and Cr/Cr** (8 Marks) (Take Faraday constant (F) to be
96540C).

ly discovered metal is to be determined, discuss how
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Paper 6 of 6 — MEE 214 PAST QUESTIONS

Level 200 ¢ First Semester ¢ PastQuestion

RESOURCES EFFURUN
ENGINEERING

2016/2017 Academic Session

ey

& MATERIALS

COURSE CODE AND TITLE: MEE 214

TIME ALLOTED: TWO (2) HOURS ,
INSTRUCTION: ANSWER QUESTIONS ‘ONE (4) ANY OTHER Two

ESTION 1y
a. i, What is binary phase diagram

ii. As shown on the phase diagram in fig. QUB, the alloy is at a tem

Given that the overall composition Co's 23.7. (i)What phases are prese!
are their exact compositions at this temperature?

perature of 920°C.
nt? (ii)What
10 Marks

Calc |G

s pelele

jo copper

jwo}o0 = Nickle

35 sy

Percentage Carposition

Fig. Qlb. Fig. Qle.

Find the ratio of phases that exist at a temperature of 1268°C for a 60% Copper = 40%
Nickel alloy, respectively as shown in fig. Qic. Which phase has the highest proportion
10 Marks

ok’s law of elasticity, show that the

material is confirmed to obey Hor

load, I= length, A= cross sectional area
C. (i) A certain

3 = PI/AE, where P =

deformation of the material,

and E = Young modulus

(ii) In an experiment, a circular steel specimen of 15 mt

‘+h when it was subj
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by 0.2mm in a 200mm gauge lengt

the value of Young modulus for the steel

m diameter was found to elongate

ected to a tensile force of
|, if the tested specimen did

30KN.Determine

not exceed elastic limit. S *
Eu Cw» Cc> ee We 10 Marks
lo Cy 65 bo oe : Vv yw

Tp mr >% £6

ience and engineering materials
<7? materials for engi

ineering purpose

diagram classify engiieering materials according to
in sodium chloride and y

we

vite down its electronic

20 Marks

a. What is crystal structure

“4

TOC AR Mm

b. State the seven (7) crystal systems and give one example eachterse Fe cf
' ¢. Briefly explain the three metallic crystal structure you know E Q

iG

pes oF corrosion contr echniques Here,

20 Marks ¥

d. Define Gpiesion and state two
Hog he egvadateie

Say 2 tt of

QUESTION 4 Get. Ib<ey

ee
State two types, Properties and uses of the #/ llowing Engineering materials
a. Steel — Cth

b. Cast iron

c. Plastics

20 Marks

to. : Gorge Va nie
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Snlieaad

ay
Cheate

UNIVERSITY OF
DEPARTMENT OF.

First Semester Exe .
COURSE CODE AND TITLE: MEE 28% - ENGINEERING MATERTALS

TIME ALLOTED: 2 HOURS >
INSTRUCTION: ANSWER QUESRIONS ONE (1) ANY OTHER TWO

QUESTION 1

(a) Find the ratio of phases that

alloy. Which phase has the highest proportion (6) Draw a eu’
dicating the following regions; liquid, a +liquid, B+ liquid, a, B,
exist at a temperature of 1268°C for a 60% Copper - 40% Nickel
tectic and non-eutectic binary phase

diagram in a+®, liquidus line, solidus line

Fig. Qt CN | . : 3SOMARKS

QUESTION 7

(a.) Explain the: following metallic cryst
Cubic (BCC) Structure (ii.) Face Centered Cubic

Structure (.) state four (4) Difference between

al structures and give 2 examples each (i,) Body-Centered

(FCC) Structure iii. Hexagonal Close Packed (HCP)

Crystalfine Solids and Amorphous Solids.

m 20 MARKS

QUESTION >

% i

a. Differentiate between Materials Science and Engineering Materials. (b)With the aid of «
diagram classify engineering materials according to their properties or uses. (c) Differentiate
the following properties: of materials; (i) Resilience and toughness (ii) ductility and brittleness

(iii) malleability and mackinability, (iv) Creep and fatigue 20 MARKS
QUESTION 4

©. Define and derive an expression for the following: i. tensile stress and strain (ii) compressive

nd strain. b. what is viscoelasticity ¢. A load of 5KN is to be

stress and strain iii. Shear stress ai
raised with the help of a steel wire. Find the minimum diameter of the steel wire, if the stress is
20 MARKS
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not to exceed 100 MPa.
UESTION 5

(a) Differentiate between thermoset and thermopias

(b) what is solid solution ic.) Explain two (2) types of solid-solution

tic materials. Give two (2) examples each
20 MARKS

Ba

MEE214LI KELYQUESTI ONS

1.WHATI SCRYSTALLOGRAPHY: cry

stal

lographyisabranchofscience

thatdeal

swiththeformation,str

uctur

e,andpr oper

tiesofacry

stal

2.WHATI SCRYSTALSTRUCTURE: ACRYSTALSTRUCTUREI SDEFINED
ASTHEPARTI CULARREPEATI NGARRANGEMENTOFATOMS
THROUGHOUTTHECRYSTALS

3.WHATI SSOLI D:ASOLIDI SONETHATI SCHARACTERI SINGBYI TS
STRUCTURERI GIDITYANDRESI STANCETOCHANGEOFSHAPEOR
VOLUME

4. TYPESOFSOLI D:(

I)CRYSTALLI NESOLI DS(ii

JAMORPHOUSSOLI DS

5.WHATI SACRYSTALLI NESOLI DS:ITISAWELL- ORDERDEFINITE,
ARRANGEMENTOFATOMS, MOLECULES, ANDI ONS

6.WHATI SANAMORPHOUSSOLI D:AMORPHOUSSOLI DSORNON-
CRYSTALLINESOLI DSARESOLI DS THATLACKSTHELONG- RANGE
ORDERCHARACTERI STICSOFACRYSTAL
7.DIFFERENCEBETWEENCRYSTALLI NESOLI DSANDAMORPHOUS
SOLIDS

CRYSTALLINESOLI DS AMORPHOUSSOLI DS

THEYHAVECHARACTERI
STI

C DOESNOTHAVEADEFINI
TE

GEOMETRI
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CSHAPE GEOMETRI
CALSHAPE

THEYHAVEHIGHLYORDERED PARTI
CLESAREHI

GHLY

THREE-

DIMENI

SIONAL ARRANGEDI
NTHREEDIMENSI

ONS

ARRANGEMENTOFPARTICLES

THEYHAVESHARPMELTI
NGAND THEYDON’
THAVESHARP

BOI

LINGPOI

NTS MELTI

NGPOINTS

EXAMPLESINCLUDES EXAMPLESI
NCLUDESCOAL, COKE,
COPPERSULPHATE(CUSO4)

NI

S04, GLASS,

PLASTI

C,RUBBERETC.
DIAMOND,GRAPHITENACLETC.

8.WHATARETHEWAYSOFI DENTIFYI
NGTHETYPEOFBONDING
THATHOLDSTHESOLI DTOGETHER? (I
)IONI

C

SOLI

DS(ii

JMOLECULARSOLIDS(ii

i

JMETALLICSOLI

DS(I

V)NETWORK
ORCOVALENTSOLIDS.
9.WHATAREIONICSOLIDS?I

NI ONICSOLI
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DS, THESOLI

DCONSISTS

OFDISCRETECHEMICALSPECIESHELDTOGETHERBY

|

NTERMOLECULARFORCESTHATAREELECTROSTATI CCOULOMBIN

NATURE.

10.EXPLAI NTHETERM MOLECULARSOLI DS:

THESOLI DCONSI

STSOF

DISCRETECHEMI CALSPECI ESHELDTOGETHERBYI NTERMOLECULAR
FORCESTHATAREELECTROSTATI CCOULOMBI NNATURE
11.WHATAREMETALLI CSOLI DS: INMETALLI CSOLIDSTHEVALENCE
ELECTRONSARENOLONGEREXCLUSI VELYASSCOIATEDWITHA
SINGLEATOM.| NSTEADTHESEELECTRONSEXI STINMOLECULAR
ORBITALSTHATAREDELOCALI SEDOVERMANYATOMS, PRODUCING
ANELECTRONI CBANDSTRUCTURE.

12.NETWORKSOLI DS: |

NNETWORKSOLI DSTHEREARENODI STINCT
MOLECULESORCLUSTERSWI THI NTHESTRUCTURE.
15.BRIEFLYEXPLAI NTHETHREECRYSTALSTRUCTUREYOUKNOW ()
BODY- CENTEREDCUBE( BCC) :

THI SHASATOMSARRANGESOTHAT

THEIRCENTERSAREPOSI TIONEDONTHECORNERSOFACUBEWI TH
ONEATOM | NTHECENTER.

(i

i)

.FACE-CENTEREDCUBI C(FCC) :HASATOMSLOCATEDATTHE
CORNERSOFTHECUBEWI THONEATOM EACHATCENTEROFEACH
CUBICFACE.

(i

i)

.HEXAGONALCLOSEPACKED( HCP)STRUCTURE: |

NTHIS

STRUCTURE, ATOMSARELOCATEDATTHE12CORNERSOFA
HEXAGONAL, PRISM WITHTWOATTHECENTEROFTHETWOFACES
OFTHEPRI SM ANDTHREEATTHECENTEROFTHEBODY.

16.WHATI SALATTI CE?ALATTI CEISAMATHEMATI CAL

ABSTRACTI ONTHATDESCRI BESTHEWAYTHEATOMSORGROUPS
OFATOMSAREREPEATEDI NSPACE.

17.WHATI SAUNI TCELL?AUNI TCELLI STHESMALLESTGROUPOF
ATOMS, |
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ONSORMOLECULESTHAT, WHENREPEATEDATREGULAR
INTERVALSI NTHREEDI MENSI ONSWI LLPRODUCETHELATTICEOFA
CRYSTALSYSTEM.

18.N.BWEHAVE7CRYSTALLATTI CESYSTEM AND14BRAVAI S
LATTICES.

19.LISTTHESEVENCRYSTALLATTI CESYSTEM ANDGI VEONE
EXAMPLEEACH

TRINCLINC K25208

MONOCLI
NIC As4S4,
KNO2

RHOMBOHEDRAL Hg,
Sb

HEXAGONAL Zn,
Co,

NiAs
ORTHORHOMBI
C Ga;

Fe3C

TETRAGONAL Au,
Si,

NaCL

CUBI

C NaCL

19.WHATI SCRYSTALLISATI ON?CRYSTALLI SATI ONISTHE

TRANSI TIONFROM THELI QI

UDTOTHESOLI DSTATEANDOCCURSI N

TWOSTAGES.

20.WHATARETHESTAGESOFCRYSTALLI SATION?( |

JNUCLEUS

FORMATI ON(II

JCRYSTALGROWTH

21.WHATI SBRAVAI SLATTICE?THEBRAVAI SLATTI CEI STHEBASI C
BUILDINGBLOCKFROM WHI CHALLCRYSTALSCANBE
CONSTRUCTED.

22.DEFINEPHASEAPHASEI SAREGI ONOFSPACETHROUGHOUT
WHI CHALLPHYSI CALPROPERTI ESOFMATERI ALAREESSENTI ALLY
UNIFORM.

23.STATETHREETYPESOFPHASEKNOWN( |

)SOLI D(ll
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JLIQUID( |

Il

GASEOUSSTATE

24 THEREARETWOTYPESOFPHASEMATERI ALNAMELYPHASE
EQUILIBRUI M,ANDREACTI ONEQUI LI

BRUIM

25WHATI SPHASEEQUI LIBRUIM?REFERSTOTHETRANSPORTOF
MATTERBETWEENPHASESOFTHESYSTEM WI THOUTCONVERSI ON
OFONESPECI ESTOANOTHER

26.WHATI SAPHASEDI AGRAM ORATHERMALEQUI LIBRUIM
DIAGRAM ( TED)?APHASEDI AGRAMSI SAGRAPHI CALWAYTO
REPRESENTTHEVARI OUSPHASESOFASUBSTANCEANDTHE

CONDI TIONSUNDERWHI CHEACHPHASEEXI STS.
27.STATESOMEOFTHEAPPLI CATIONSOFPHASEDI AGRAM.( i)TO
PREDI CTTHEALLOYMI CROSTRUCTURE( i

i

JACRUCI ALPARTOF

METALLURGY( i

ii

)JTOPREDI CTTHEBEHAVI OUROFMATERI ALSSUCH

ASMETALS.

28.DEFINEABI NARYSYSTEM.ANDGI VESOMEEXAMPLESOFBI NARY
SYSTEM.l SAPHASEDI AGRAM THATPLOTSTEMPERATUREAGAI NST
THERELATI VECONCENTRATI ONSORCOMPOSI TIONSOFTWO
SUBSTANCESI NABI NARYMI XTUREE. GSOLIDSOLUTI ON, EUTECTI C
ORPERI TECTICETC. ?

29.LISTTHETHREEMAI NTYPESOFBI NARYPHASEDI AGRAMS.THEY
ARECOMPLETESOLI DANDLI QUIDSOLUTI ONDI AGRAM, EUTECTI C
DIAGRAM, ANDPERITECTI CDIAGRAM.

30.WHATI SLEVERRULEANDTI ELINE?LEVERRULEI SARULE

APPLIEDI NIDENTIFYINGTHEPROPORTI ONSOFPHASESPRESENTI N
PHASEDI AGRAM.WHI LETI ELINEI SALI NEDRAWNTHROUGHA
POINT.

31.WHATI SATOMI CDI FFUSION?ATOMI CDIFFUSIONI SADI FFUSION
PROCESSWHEREBYTHERANDOM THERMALLY- ACTI VATED
MOVEMENTOFATOMSI NASOLI DREESULTSI NTHENET
TRANSPORTSOFATOMS.

33.WHATI SSELF-DIFFUSION?SELF- DIFFUSIONISDI FFUSIONI NONE
COMPONENTMATERI AL,WHENALLATOMSTHATEXCHANGE
POSITIONSAREOFTHESAMETYPE. EXAMPLESARETHE

|
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NTERDI FFUSIONTHATOCCURSI NTHEALLOYOFCOPPERAND
NICKEL.

34 WHATI SVISCOSI TY?VI SCOSI TYl SAMEASUREOFTHE
RESISTANCEOFAFLUI DWHI CHI SBEI NGDEFORMEDBYEI THER
SHEARORTENSI LESTRESS.

35.WHATI SANIDEALFLUI DORI NVISCIDFLUI D?ISAFLUI DTHAT
DOESNOTHAVERESI STANCETOSHEARSTRESS.
36.STATENEWTON’ SLAW OFVI SCOSI TY?STATESTHATFOR
STRAIGHT, PARALLELANDUNI FORM FLOW, THESHEARSTRESS
BETWEENLAYERSI SPROPORTI ONALTOTHEVELOCI TYGRADI ENT
(SHEARSTRAI N)INTHEDI RECTIONPERPENDI CULARTOTHELAYERS.
oy

|

eT=u

X

37.LISTTHETYPES( ORFORMS)OFVI SCOSITY.NEWTONI AN, SHEAR
THICKENI NG,SHEARTHI NING, THI XOTROPI C,RHEOPECTI C, A
BINGHAM PLASTI C,ANDAMAGI NI TO-RHEOLOGI CALFLUI D.
38.WHATAREMETALS?AMETALI SACHEMI CALELEMENTTHATI S
GOODCONDUCTOROFBOTHELECTRI CTYANDHEATANDFORMS
CATIONSANDI ONICBONDSWI THNON- METALS.

39.LISTSFOUR( 4)CHARATERI STI CSOFMETALS.

i

. THEYARESTRONG, ANDCANBEFORMEDEASI LYl NTO
USEFULSHAPES.

i

. THEI RSURFACESHAVEACHARATERI STICMETALLI C

LUSTRE.

i

ii

. THEYAREGOODCONDUCTORSOFELECTRI CALCURRENT
ANDHEAT.

i

v. THEYCANBEDEFORMED, ALLOWI NGTHEM TQOYI ELDTO
SUDDENANDSEVERELOADS.

40.LISTOUTTHEI MPORTANTMECHANI CALPROPERTI ESOFMETALS:
THESEI NCLUDESTRENGTH, STIFFNESS, ELASTICITY,PLASTICI TY,

DUCTILITY,BRITTLENESS, MALLEABILITY,TOUGHNESS, RESILIENCE,
CREEPANDHARDNESS.

41.WHATI STENSI LETESTI NG(TENSIONTESTI NG)ISA
FUNDAMENTALMATERI ALSCIENCETESTI NWHI CHASAMPLEI S
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SUBJECTEDTOUNI AXAILTENSIONUNTI LFALIUREOCCURS.

42 WHATARETHEPROPERTI ESTHATAREDI RECTLYMEASURED
WITHA( VI

A)TENSI LETEST

I. ULTI MATETENSI LESTRENGTH

|

I. MAXI MUM ELONGATI ON

Il

I. ANDREDUCTI ONI NAREA.
43.WHATARETHEUSESOFTHERESULTSFROM THETENSI LETEST.?
i. THEYAREUSETOSELECTAMATERI ALFORANAPPLI CATI ON

i

i. AREUSEDFORQUALI TYCONTROL

|

i

i. ANDTOPREDI CTHOW AMATERI ALWI LLREACTUNDERTYPES
OFFORCES.

44 WHATARETHETWOTYPESOFUNI VERSALMACHI NEWEHAVE.
i. HYDRULI CPOWERED

i

i. ELECTROMAGNETI CPOWEREDMACHI NE
45.WHATARETHECAPABI LITYOFAGOODUNI VERSALTESTING
MACHI NE

i. FORCECAPACI TY

i

i. SPEED

|

i

i. PRECI SIONANDACCURACY

46.WHATI SLOAD?LOADI SDEFINEDASANYEXTERNALFORCE
ACTINGUPONAMATERI ALORMACHI NEPART.
47.LISTTHEWAYSI NWHI CHLOADCANBEAPPLI EDTOAMATERI AL.
i. DEADORSTEADYLOAD: THELOADDOESNOTCHANGEI N
MAGNI TUDEORDI RECTION

i

i. LIVEORVARI ABLELOAD: ALOADI SVARI ABLEWHENI T
CHANGESCONTI NUALLY

|

i

i. IMPACTLOAD: ITISAPPLIEDWI THSOMEI NITIALVELOCITY
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v. SUDDENLYAPPLI EDORSHOCKLOADS: ALOADI SSAIDTOBE
SUDDENLYAPPLI EDORSHOCKLOAD, WHNI TISSUDDENLY
APPLIEDORREMOVED

48.WHATI SSTRESS?THI SISWHENSOMEEXTERNALSYSTEM OF
FORCESORLOADSACTSONABODY, THEI NTERNALFORCES( EQUAL
ANDOPPOSTSI TE)ARESETUPATVARI OUSSECTI ONSOFTHEBODY,
WHICHRESI STTHEEXTERNALFORCES.

49.LI

STTHETWOTYPEOFFORCESACTI NGONMATERI ALSAND

EXPLAIN.

i

. TENSILESTRESS:THISI SASRESULTOFWHENABODYI S
SUBJECTEDTOTWOEQUALANDAXI ALPULLSF

ii

. TENSILESTRAIN:THISRESULTWHENATENSI LELOADI S
APPLIEDTOABODYTHEREI SANDECREASEI NTHECROSS-
SECTIONAREAANDANI NCREASEI NTHELENGTHOFTHE

MATERI AL

50.WHATISSTRESS?THI SISWHENSOMEEXTERNALSYSTEM OF
FORCESORLOADSACTSONABODY, THEINTERNALFORCESARESET
UPATVARI OUSSECTIONSOFTHEBODY, WHICHRESISTSTHE
EXTERNALFORCES.

51.WHATISSTRAI N?THISISWHENSOMEEXTERNALFORCESOR
LOADSACTSONABODY, |

TUNDERGOESSOMEDEFORMATI ON.

52.WHATISASTRESS- STRAINDI AGRAM?ASTRESS- STRAINDIAGRAM
ISADIAGRAM THATEXPRESSESARELATI ONSHIPBETWEENALOADS
APPLIEDTOTHEMATERI AL, CAUSEDBYTHELOAD.
53.WHATISTORI SONALSHEARSTRESS?THI SISWHENAMATERI AL
ORMACHI NEPARTI SSUBJECTEDTOTHEACTI ONOFTWOEQUAL
ANDOPPOSI TECOUPLESACTI NGINPARALLEL.

54 THEHARDNESSOFAMETALMAYBEDETERMI NEDBY.

i

. BRINELLHARDNESSTEST

ii

. ROCKWELLHARDNESSTEST

i

ii

. VICKERSHARDNESS( ALSODI AMONDPYRAMI D)TESTAND

i

v. SHORESCLEROSCOPE.
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55.HOW CANCASTI RONBEOBTAI NED?CASTI RONCANBE
OBTAINEDBYRE- MELTI

NGPI GI RONWI THCOKEANDLI MESTONEINA
FURNACEKNOWNASCUPOLA.

56.LI

STOUTTHEPROPERTI ESOFCASTI RON.

[

. ITSCOSTI SLOW

ii

. GOODCASTI NGCHARACTERI STICS

[

i

. HIGHCOMPRESSI VESTRENGTH

[

v. WEARRESI STANCEAND

v. EXCELLENTMACHI NABI LITY.
57.WHATARETHEUSESOFCASTI RON?

[

. ITCANBEUSEDTOMAKEMACHI NETOOLBODIES.
i

. INMARI NEENGINEERINGTHEYAREUSEDFORPLASTI C
REINFORCEMENTOFBOATHALLS

[

i

. ITISUSEDI NMAKINGGLASSPANELSOFAI RCRAFTS
[

v. ITISUSEDFORTHERMALI NSULATIONOFMACHI NEPARTS
58.LI

STOUTTHETYPESOFCASTI RONS.

[

. GREYCASTI RON

ii

. WHITECASTI RON

[

ii

. CHILLEDCASTI RON

[

v. MOTTLEDCASTI RON

v. MALLEABLECASTI RON

vi

. NODULARORSPHEROI DALGRAPHI TECASTI RON
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59.WHATAREFERROUSMETALSANDNONFERROUSMETALS?

i

. FERROUSMETALS: ARETHOSEWHI CHHAVEI RONSASTHERE
MAI NCONSTI TUENT.

i

. NONFERROUSMETALS: ARETHOSEWHI CHCONTAI NAMETAL
OTHERTHANI RONASTHEI RCHI EFCONSTI TUENT.
60.WHYARENONFERROUSMETALSUSUALLYEMPLOYEDI N
INDUSTRY

i

. EASEOFFABRI CATI ON( CASTING, ROLLING, FORGING, WELDING,
ANDFABRI CATION)

ii

. RESISTANCETOCORROSI ON

i

i

. ELECTRI CALANDTHERMALCONDUCTI VITYAND

i

v. WEI GTH

61.WHATARETHEI MPURI TIESFOUNDI NCASTI RONANDWHATARE
THEIREFFECT?

i

. SILI

CON: |

TPROVI DESTHEFORMATI ONOFFREEGRAPHI TE

WHI CHMAKESTHEI RONSOFTANDEASI LYMACHI NABLE,IT
ALSOPRODUCESSOUNDCASTI NGSFREEFROM BLOW | OLES,
BECAUSEOFI TSHI GH AFFI NITYFOROXYGEN

i

. SULPHUR: |

TMAKESTHECASTI RONHARDANDBRI TTLE

i

ii

. MANGANESE: |

TMAKESTHECASTI RONWHI |

TEANDHARD,

ANDI TALSOHELPEXERTACONTROLLI NGI NFLUENCEOVER
HARMFULEFFECTOFSULPHUR.

i

v. PHOSPHOROUS: ITAIDSFUSI BILI

TYANDFLUI DITYINCASTI RON.
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62.HOW ISWROUGHTI RONPRODUCED?I TI SPRODUCEDFROM PI G
IRONBYREMELTI NGI TINTHEPUDDLI NGFURNACEOFA
REVERBERTORYTYPE.

63.LI

STTHETYPESOFSTEEL.

i

. ALLOYSTEEL: MAYBEDEFI NEASSTEELTOWHI CHELEMENT
OTHERTHANCARBONAREADDEDI NSUFFI CIENTAMOUNTTO
PRODUCEANI MPROVEMENTI NPROPERTI ES.

ii

. CARBONSTEEL: ISDEFI NEDASTHESTEELWHI CHHASI TS
PROPERTI ESMAI NLYDUETOI TSCARBONCONTENT.

i

ii

. STAI NLESSSTEEL: ITISDEFI NEDASTHESTEELWHI CHWHEN
CORRECTLYHEATEDANDFI NISHED, RESISTSOXI DATIONAND

CORROSIONATTACKFROM MOSTCORROSI VEMEDI A

[

v. HEATRESI STI

NGSTEEL: ARESTEELSWHI CHCANRESI STCREEP

ANDOXI DATIONATHI GHTEMPERATURESANDRETAI N
SUFFICI

ENTSTRENGTH.

v. SPRI NGSTEEL: ARETHEMOSTSUI TABLEMATERI ALFOR
SPRINGSANDCANSTOREUPMAXI MUM AMOUNTOFWORKOR
ENERGYI NAGI VENWEI GHTORVOLUMEOFSPRI NGMATERI AL,
WITHOUTPERMANENTDEFORMATI ON.

vi

. HI GHSPEEDTOOLSTEELS: THESESTEELSAREUSEDFOR
CUTTINGMETALSATAMUCHHI GHERCUTTI NGSPEEDTHAN
ORDINARYCARBONTOOLSTEELS.

64 WHATARETHEUSESOFSTEEL

[

. ITI SUSEDFORMAKI NGPI PEFI TTINGS,DOORHI NGES.

ii

. ITI SUSEDTODESI GNPRODUCTSTHATREQUI RESHI GH
RESISTANCETOFRI CTIONSUCHASCARWHEELS, JAW
CRUSHER.

[

i

. MOSTSTEELAREUSEDFORAI R-PLANEFUSELAGEAND
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AUTOMOBI LEPARTS

65.DEFINETHETERM HEATTREATMENTOFSTEELS.THETERM
HEATTREATMENTOFSTEELMAYBEDEFI NEASANOPERATI ONORA
COMBI NATIONOFOPERATI ONS, INVOLVI NGTHEHEATI NGAND
COOLINGOFAMETALORANALLOYI NTHESOLI DSTATEFORTHE
PURPOSEOFOBTAI NINGCERTAI NDESI RABLECONDI TIONSOR
PROPERTI ESWITHOUTCHANGEI NTHERMAL.

66.WHATI STHEAIM OFHEATTREATMENT?

i

. TOl NCREASETHEHARDNESSOFMETALS

ii

. TORELI EVETHESTRESSESSETUPI NTHEMATERI ALAFTER
HOTORCOLDWORKI NG

i

ii

. TOl MPROVEMACHI NABI LITY

i

v. TOSOFTENTHEMETAL

v. TOMODI FYTHESTRUCTUREOFTHEMATERI ALTOI MPROVE
I

TSELECTRI CALANDMAGNETI CPROPERTIES

Vi

. TOCHANGETHEGRAI NSI ZE

vii

. TOl NCREASETHEQUALI TYOFAMETAL

67.LI

STSTHEVARI OUSHEATTREATMENTCOMMONLYEMPLOYEDI N
ENGINEERINGPRACTI CE.

i. NORMALI SING

i

i. ANNEALI NG

i

i

i. HARDENI NG

i

v. TEMPERI NG

v. SPHERODI SI

NG

%

i. SURFACEHARDENI NGORCASEHARDENI NG

68.LI
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STOUTTHENON- FERROUSMETALS.
i. ALUMI NINUM

i

i. COPPER

i. LEAD

i

v.TIN

v. ZI NC

\"

i. NI CKELANDTHEI RALLOY

69.THEBASI CMANUFACTURI NGPROCESSESI NENGINEERINGCAN
BECATEGORI ZEDI NTOFIVETYPESNAMELY.

i

. CASTI NG

i

. METALFORMI NG

i

i

. MACHI NING

i

v. JOI NING

v. ANDFI NISHINGPROCESS

70.WHATARECERAMI CS?CERAMI CSAREI NORGANI CANDNON-
METALLI CMATERI ALSTHATARECOMMONLYUSEDFORELECTRI CAL
ANDTHERMALI NSULATORSANDAREBRI TTLEINNATUREWHI CH
COMPOSEOFMORETHANONEELEMENT.
71.WHATARETHECHARACTERRI STICSOFCERAMI CSMATERIALS?
i

. THEYAREABRAS| VERESISTANT,HEATRESI STANCE
(REFRACTORY)ANDCANSUSTAI NLARGECOMPRESSI VELOADS
EVENATHI GHTEMPERATURES

i

. MANYCERAMI CSARECHEMI| CALINERTEVENATHI GH
TEMPERATURESASI SSHOWNBYTHEI RGOODOXI DATIONAND
REDUCTI ONRESISITANTATTHESETEMPERATURES

i

i

. CERAM| CSAREINORGANI C,NON-METALLI CMATERIALSTHAT
AREPROCESSEDAND/ ORUSEDATHI GHTEMPERATURES

by Renance
renance.app * Download Renance on Google Play

51



MEE 214 | FUPRE

Renanced

ANDARECOMMONLYELECTRI CALANDTHERMALI NSULATORS,
COMPOSEDOFMORETHANONEELEMEMT

i

v. THEYHAVEBEENSUBJECTEDHEATTREAMENT

72.L

STOUTTHEVARI OUSTYPESOFCERAMI CSMATERIALS
ACCORDI NGTOTHEI RMETHODOFPRODUCTI ON?

i. WHI TEWAREWHI CHI NCLUDESCHI NAANDPROCELAI' N

i

i. STRUCTURALCLAYPRODUCTS

i. GLASSAND

i

v. REFRACTORYMATERI ALS,WHICHARECAPABLEOF
WI THSTANDI NGVERYHI GHTEMPERATURES

73.L1

STTHEEXAMPLESOFCERAMI CMATERI ALS.

i. ALLTYPESOFGLASSPRODUCTS

[

i. ABRASI VESANDSOMETYPESOFCUTTI NGTOOLS
[

[

i. BRICKS, TILE,SEWERANDDRAI NPIPE

[

v. MANYTYPESOFELECTRI CALINSULATI
ONS,FERRO- ELECTRICS,

FERROMAGNETI CANDSEMI CONDUCTORS

v. REFRACTORI ESFORHI GHTEMPERATUREUSE

v

i. PORCELAI NENAMELSANDREFRACTORYCOATI NGSFOR
METALS

Vi

i. DINNER- WARE, SANITORYWARE, ARTWAREETC.
74.L1

STTHEVARI OUSCERAMI CSFORMINGTECHNI QUES.
i. HYDROPLASTI CFORMING

[

i. SLIPCASTI NG

[
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i. DRYI NGANDFI RING

i

v. POWDERPRESSI NG

v. CEMENTI TIOUSBOND

\

i. INJECTI ONMOLDI NG

75.WHATI SGLASS?AGLASSI SATRANSPARENTSI LICAPRODUCT
WHICHMAYBEAMORPHOUSORCRYSTALLI NEDEPENDI NGUPON
HEATTREATMENT.

76.WHATARETHEMAJORSTEPSI NPRODUCI NGGLASSPRODUCTS?
i. MELTI NGANDREFI NING

i

i. FORMI NGANDSLEEPI NG

|

i

i. HEAT- TREATMENTAND

i

v. FINISHING

77. WHATARETHEFOURMETHODUSEDTOFABRI CATEGLASS?

i. PRESSI NG

i

i. BLOWI NG

i. DRAWI NG

i

v. FIBERFARMI NG

78.LI
STOUTTHETWOHEAT- TREATMENTOFGLASSMATERI AL.
i. ANNEALI NG

i

i. TEMPERI NG

79.L1
STTHETYPESOFGLASS.

i. SODA-LI MEGLASSES

i

i. LEADGLASSES

i

i

i. BOROSI LICATEGLASSES
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v. ALUMI NOSI LICATEGLASSES

v. FUSED- SILI

CAGLASSES

80.WHATARETHEUSESOFGLASS?

i

. INDOORS, WI NDOWSANDFURNI TURES

i

. LABORATORYEQUI PMENTSANDCHEMI CALGLASSWARE
i

ii

. DOMESTI CUTENSI LS

i

v. OPTI CALGLASSES

v. RADI OANDT. VVALVES

vi

. GLASSCURTAI NWALLONHI GHRISEBUI LDI

NG

vii

. ELECTRI CALI NSULATORS

Vi

ii

. GLASSPI PE,FIBREGLASSI NSULATOR, GLASSSPRINGS
i

X. ASTHERMALI NSULATOR

x. X- RAYTUBE

81.WHATAREREFACTORI ES?

REFACTORI ESARECERAMI CMATERIALSTHATCANWI THSTAND
USUALLYHI GHHEATASWELLASABRASI ONANDTHECORROSI VE
EFFECTSOFACI DSANDALKALI S.
82.WHATARETHEUSESOFREFRACTORI ES?

i

. THEYAREUSEDI NFURNACE

ii

. FORTHECRACKI NGOFPETROLEUM, CERAMI CKILLS,BOILER,
I

NCI NERATORSETC.

i

ii

. JETENGI NESUSESREFACTORYPARTSWI THOUTIT JET
ENGINESNOTLASTVERYLONG.
83.WHATARETHECHARACTERI STI
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CSORPROPERTI ESOF

REFACTORI ES?

i

. REFACTORI ESAREHEAT, CORROSIONANDABRASI ON
RESISTANT

ii

. THEYPOSSESSHI GHFUSIONTEMPERATURE

i

ii

. THEYPOSSESSLOW THERMALCOEFFI CIENTOFEXPANSI ON
i

v. THEYDONOTHAVECHEMI CALAFFINITYWI THTHEMOLTEN
METALTHEYHOLD

v. THEYWI THSTANDHI GHTEMPERATURESANDPRESSURE
vi

. THEYSHOULDPOSSESSHEATANDELECTRI CI

NSULATI NG

PROPERTI ES

84.THECLASSI FI

CATI ONOFREFRACTORI ESARE

i

. ACl| DREFRACTORI ES

ii

. BASI CREFRCTORI ES

i

ii

. NEUTRALREFRACTORI ES

85.THEI NDUSTRI ALCONSUMERSOFREFRACTORI ESARE
i

. | RONANDSTEEL

ii

. NONFERROUSMETALS

i

ii

. STEAM ANDPOWER

i

v. Ol LREFINING

v. GLASSANDPOTTERY

vi

. CEMENTLI NEANDOTHERMI NERALS

Vii
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. CHEMI CALI NDUSTRI ES

86.WHATISANABRASI VEMATERI AL?ANABRASIVEISHAND,
MECHANICALLYRESI STANTMATERI ALUSEDFORGRINDI
NGCUTTING.

87.L

STTHETWOTYPESOFABRASI VEMATERI

ALS.

i. NATURALASI N(DI AMOND, GARNET,FLI

NTETC.)

i

i. SYNTHETI CE. G(SILICONCARBI DEANDALUMINIUMOXI
DE)

88.WHATSISCEMENT?CEMENTI SASUBSTANCEUSEDASBI NDER,

FORCONSTRUCTI ONWHI CHSETS, HARDENSANDADHERESTO
OTHERMATERI ALS.

89.LI

STTHETYPESOFCEMENT.

i

. NATURALCEMENT

ii

. ARTIFICIALCEMENT( PORTLANDCEMENT)
i

ii

. QUICKSETTI NGCEMENT

i

v. RAPIDHARDENI NGCEMENT

v. SULPHATERESI STI NGCEMENT
vi

. LOW HEATCEMENT

vii

. HIGHALUMI NACEMENT

Vi

ii

. COLOUREDCEMENT

i

x. BLASTFURNACESLAGCEMENT
x. HYDROGRAPHI CCEMENT
90.LI
STSTHETWOTYPESPOLYMERS.

i. NATURALPOLYMER
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i. SYNTHETI CPOLYMER
91.WHATARETHECHARACTERI STICSOFPOLYMERS?
i. LOW DENSI TY

[

i. LOW COFFI CIENTOFFRI CTIONS

[

[

i. GOODMOULDABI LITY

[

v. CANBEPRODUCEDWI THCLOSEDI MENSI
ONALTOLERANCES

v. EXCELLENTSURFACEFI NISHCANBEOBTAI NED

v

i. POORTENSI LESTRENGTH

vi

i. POORTEMPERATURESTRENGTH
92.WHATISPOLYMERI SATI ON?

|

STHEPROCESSOFCONVERTI NGAMONOMERORAMI XTUREOF
MONOMERSI NTOAPOLYMER.
93.WHATARETHETHREEGENERALMETHODSORMECHANI SMSOF
POLYMERISATION?

i. ADDITI

ONPOLYMERI ZATION

[

i. COPOLYMERI ZATION

[

[

i. CONDENSATI ONPOLYMERI SATION

94 WHATI SAPLASTICMATERI AL?
PLASTICSARETHEFI NALPRODUCT, CREATEDAFTERONEORMORE
POLYMERSORADDI TI
VESHAVEBEENADDEDTOARESI NDURI NG
PROCESSING,WHICHI STHENSHAPEDI NTOAFI NALFORM.
95.LI

STOUTTHETYPESOFPLASTI CS.

i. THERMOSETTI NG

[

i. THERMOPLASTI CS

96.WHATARETHEPROPERTI ESOFPLASTI CS?

i. THEYARELESSBRI TTLETHANGLASS
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|

i. THEYRESISTSCORROSI ONANDACTI ONOFCHEMI CALS
|

i

i. THEYARELI GHTWEI GHTANDPOSSESGOODSTRENGTH
i

v. THEYHAVEHI GHDI ELECTRICSTRENGTHHENCESUI TABLEFOR
ELECTRICINSULATI ON

97.THEUSESOFPLASTI CSARE.

i. ITISUSEDFORMAKI NGDISPOSABLECOMMODI TYPLASTI CS
i

i. TCANBEUSEDTOREPLACEMETALSI NSOMEPARTSOF
MACHI NES

|

i

i. ITCANBEUSETOMAKEI NSULATOR

98.WHATI STHEDIFFERENCEBETWEENTHERMOSETTI NGAND
THERMOPLASTI C

THERMOSETTINGRESI NS THERMOPLASTIC

i

. ONCEHARDENEDAND THEYCANBEREPEATEDLY
SET, THEYDONOT SOFTENEDBYHEATAND

SOFTENWI THTHE HARDENEDBYCOOLI

NG

APPLICATI

ONOF

HEAT.

|

i

. THEYARESTRONGER THEYARECOMPARATIVELY
ANDHARDERTHAN SOFTERANDLESSSTRONG
THEMOPLASTI

C

RESI

NS

OBJECTSMADEBY
THERMOPLASTICRESINS
i

i

i. OBJECTSMADEBY
CANNOTBEUSEDAT
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THERMOSETTI
NG
COMPARATIVELYHIGHER

RESINSCANBEUSED TEMPERATURESASTHEYWI
LL

ATCOMPARATIVELY TENDTOSOFTENUNDERHEAT
HIGHER

TEMPERATURE

WITHOUTDAMAGE.

i

v. THEYAREUSUALLY THEYAREUSUALLYSUPPLI
EDAS

SUPPLIEDIN GRANULARMATERIAL.

MONOMERI COR

PARTIALLY

POLYMERI SEDFORM

|

NWHI CHTHEYARE

El

THERLI QUIDSOR

PARTIALLY

THERMOPLASTI C

SOLI

DS

99.THERMOSETTI NGPLASTICSCANBEFORMEDBY.

i. COMPRESSI ONORTRANSFERMOLDI NG

i

i. CASTI NG

100.THERMO- PLASTICSCANBEFORMEDBY.
i. INJECTI ONMOLDI NG

i

i. BLOW MOLDI NG

i. EXTRUSI ON

i

v. CALENDERI NG

v. THERMO- FORMING

\'

i. CASTI NG
101.WHATAREELASTOMERS( RUBBERS)
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ANELASTOMERI SAPOLYMERI CMATERIALTHATMAYEXPERI ENCE
LARGEANDREVERSI BLEELASTI CDEFORMATIONS.

102. WHATARETHECHARACTERI STI

CSOFRUBBERS?

i. THEYAREESSENTI ALLYNONCRYSTALLINEINSTRUCTURE

i

i. THEYARENONCONDUCTORSOFELECTRI CITYANDARE
RELATIVELYLOW HEATCONDUCTORS.

i

i

i. THEYHAVERELATI VELYLOW SOFTENINGTEMPERATURES

i

v. THEYAREHI GHINRESISTANCETOCHEMI CALANDRESISTANCE
TOCHEMI CALANDCORROSI VEENVRONMENT

v. THEYEXHI BITVI

SCOELASTI CBEHAVIOURGENERALLYTOA

GREATEREXTENTTHANPLASTI CS.
103.WHATARETHEPROPERTI ESOFELASTOMERS?
i

. RESI LIENCEANDHYSTERESI S

i

i

. HARDNESS

ii

i

. TENSI LESTRENGTH

iv

. COMPRESSI ONSETORCREEP

v

. TEARRESI STANCE

vi

. ABRASI ONRESI STANCE

Vi

i

. DETERI ORATI ONRESI STANCE
vii

i

. Ol LRESI STANCE
104.LISTTHETYPESOFELASTOMERSORRUBBERS
i

. NATURALRUBBER
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i

i

. STYRENEBUTADI ENERUBBER( SBR)

i

i

. CHLROPHENE( NEOPRENE)( CR)

iv

. ISOBUTYLENE- ISOPRENE( BUTYL)( UR)

v

. ISOPRENE

Vi

. POLYACRYLATE( ACM)

Vi

i

. NI TRI LRBUTADI ENE( NBR)

vii

i

. POLYBUTADI ENE( BR)

i

X. POLYSULFI DE(THI OLCOL)

x. ETHYLENEPROPYLENE( EPM ANDEPDM)

Xi

. URETHANE( AUANDEU)

xii

. CHLOROSULFONLYPOLYETHYLENE( HYPALON)(
CSM)

FLUOROCARBON( FKM)

xii

i

. SI LICONE

105.WHATI SVULCANI SATIONOFRUBBER?
VULCANI SATI ONI STHEI RREVERSI BLECHEMI CALREACTI
ON

I

NVOLVI NGSULPHUROROTHERSUI TABLEAGENTWHEREI N
CROSSLI NKSAREFORMEDBETWEENMOLECULARCHAI NSINRUBBER
MATERI ALS.

106.LISTTHEFORMI NGANDFABRI CATI ONTECHNIQUESFOR
RUBBERS

i

. COMPRESSI ONMOULDI NG
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i

i

. CALENDERI NG

i

i

. EXTRUSI ON

iv

. INJECTI ONANDTRANSFERMOULDI NG

v

. VACUM FORMI NGOFSHEETRUBBER

Vi

. CASTI NGOFLI QUI D(URETHANEANDPOLYSULPHI DE)RUBBERS
107.THEFI NISHI NGMETHODSFORRUBBERSARE

i. TUMBLI NG, EITHERDRYORI NLI QUIDCARBON-DI
OXIDETO

REMOVEFLASH

i

i. DIETRI MMI NG

i

i. TEARTRI MMI NG
iv. BUFFI NG
108.WHATARETHEUSESOFRUBBER?
i

. VEHI CLETYRES

i

i

. ERASERS

ii

i

. GASKETS

iv

. GLOVESANDAPRONS
v

. BELTCONVEYORS
Vi

. SEALS

Vi

i

. O- RINGS

Vii
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. WATERSTOPS

i

x. HOSES

x. FLOORTI LES

xi

. ADHESI VESANDTAPES

xii

. EXPANSI ONJOI NTS

xii

i

. CORROSI ONRESI STANTCOATI NGS,LINNI NGS
Xiv

. Pl PESANDCONTAI NERS

xv. WI REANDCABLECOVERI NGS

XVi

. VI BRATIONMOUNTSI NAUTOMOBI LE

XV i

i

. AUTOMOBI LEUPHOLSTERY

XVii

i

. ENGI NEMOUNTI NGS

109.WHATARECOMPOSI TEMATERI ALS?
AREMADEOFDI FFERENTMATERI ALSTHATAREREI NFORCED
TOGETHER( EXAMPLE: FI

BERGLASS, CONCRETE, ANDWOOD)TO
ACHIEVESPECI FICPROPERTI ES.
110.LISTTHETYPESOFFI BRE-REI
NFORCEDCOMPOSI TES.

i

. SYNTHETI CAND

i

i

. NATURAL

111.WHATARETHEUSESOFFI BER-REI
NFORCEDCOMPOSI TE?

i

. THEYAREUSETOREPLACEALUMI NIUM ALLOY,WHICHPROVIDE
HIGHSTRENGTHANDFAI RLYHIGHSTI FFNESSATLOW WEIGHT.
i
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. AREUSEFORSTRUCTURALAPPLI CATIONS

121. WHATARETHEPROPERTI ESOFFI BER-REINFORCEDCOMPOSITE
i

. THEYHAVEHI GHTENSI LESTIFFNESS, ANDSTRENGTH
i

i

. HAVEVERYSMALLBENDI NGSTIFFNESS

ii

i

. THEYAREHARDBUTBRI TTLEAPATITE

122. WHATPROPERTI ESDOCOMPOSI TESDEPENDON?

i. PROPERTIESOFPHASES
i

i. GEOMETRYOFDI SPERSEDPHASE(
PARTI

CLESI

ZE,

DI

STRIBUTION,

ANDORI ENTATI

ON)

|

i

i. AMOUNTOFPHASE.
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