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Please check that this examination paper consists of SEVEN pages of printed material
before you begrn ft1s s;aminati6a-

t [Sila pastikan bahawa kcrtas peperiksaan ini mengandungi TUJUH muka surat yang
b er c e t ak s e b e I um ando me mulakan pe pe ri ks aot in i. J

Instructions: Answer all FIVE (5) questions. Students are allowed to answer all
questions in Bahasa Malaysia or in English.

teranan:. Jawab kesemua LIIVIA (5) soalan. Pelajar dibenarkan menjawab semua
soalan sama ada dalam Bahasa Malaysia atau Bahasahnggeris.J
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L (a) compare !.ce centered cubic (Fcc) crystar stnrcture to Body centeredCubic (BCC) crystal stnrcture.
t@ Bandingrran struhur habrur Kfys_Bypusat Murra (FCc) *epada stnidurhablur Kubus Berpusat Jasad (BCC).1 

r ----- "'-"

Q0/rc/0.)
(b) (i) showthat the atomic packing factor for Bcc is 0.6gt(il Tunjuktran bahawafaraor padatan atomituk BCC iatah 0.6gJ

(ii) Calculate the radius of T m*g (h) ato.m, given that h has a FCC

ff'r:fgffii** a densitv ot 22'i si;' hd * ";;;;iln or
Kit) Kira jejari atom lridium (I), apabila lr-mempunyai strubur habrurFCC, ketumpatan sebanyik. zi.i g/"rt" i), brrot atom sebanyah192.2 g/mot.J

(30/100)
(:) Explain the formation of grain boundaries.ftc) Jelaslcan pembentukan r"inpiaor-rempadan butiranJ

Q0/r00)
(d) (i) What:r tr:.compositioo, 

T.ut9-ic percen! of an alloy that consistsof 92.5 wt% AgandT.5 tnf/oCu?
Atomic weight: Cu:63.5-5 g/mol; Ag = 107.g 7 g/mol.I@ Apakah rwmposisi, datai pt'ri7u 'oio*, 

suatu aroi yangmengandungi 92.5 wt%o Ag dan 7.5 nty" CiZ
Berat atom: Cu: 63.55 gTmot; ZS: tiZ.il g/mol.J

(ii) what l:t" composition,,ll weight percent, of an alloy that consistsof 5 ato/o Cu and 95 atohpt?
Atomic weight: Cu = 63.55 g/mol; pt = 195.0g g/mol.t(it) Aparrah komposisi, datai prro*r' tr'ior, suatu aroi yangmengandungi 5 ato% Cu dan 95-at%o pt?
Berat atom: Cu:63.55 g/mol; pt: Ig5.0g g/mol.J

(30/r00)
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(a) Give a brief explnnation of diffirsion flux.
I B e r i kan pe nj e I as at ri n g kas t e nt ory fl uks s er ap otJ

A Tabqlatioa of Difhsirn De-ta

IZAE282El

(2sl100)

l)tlfuiag Hott AaieIi* hr O. Cal,zl-ted Yalut

Fe

c

c

.rlccrc* Jretal , DrlJ/.) u/_t---ffi, --#@:(!w -
/ Et/^r-\

t.g x l0-r5
1.1 x 16-tz
7.8 x 10-16

2.4 x lo-rz
1.7 x 10-10

5.9 x 10-12

(iii) Compute the values of the dififr.rsion coef,ficients for the diffirsion of
carbon in both a-iron (BCc) and y-iron (FCC) at 900oc. which is
larger and explain why this is the case?

Kii, Kira niloi-niloi koefisien serapan untuk serapan karbon dalam
kedua-au a-besi (BCC) and y-besi (FCC) pada g00T. yang
naukah lebih besar dan jerasrran mengapa t"rioat begitu?J

(2s/rtr.l.)

(BCC)

rFe
(FCC)

e-Fe

rFe

5.0 x to-s

62 x ro-1

L3 x 1g-s

284
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oE3

tJ3

9m
900

lr@
5m
900

900

cu cu 7., x 1s-s zit zrs 
tH tt: 

il_:;za cu 24 x lo_j tE l-% 5oo 4.0 x lo-rEAl AJ zi x lo+ 1u t.1g 5{n 4.2 x lo_r4cu Ai 6i x lo-s l% l.4l 5oo 4.1 x lo-rnMg Al lt x lo-n 13t 1J5 im 1.9 x lo-,3

Iable I

O) Referring-to table 1, Gas constant = g.3l J/mol _K)
t@ Merujuk kepada JaA,+aI I, ( pemalo 96 : S.3I J/mol _K)J

(i) Compde tbe value of the diffirsion coefficient for the diffiision of
zinc in copp€r at 650"C.

tO Kira nilai koefisien serapan untuk serapan zink dalam kuprum pada
6s0T.J

(ii) At what temperature will the diffirsion coefficient for the diffirsion
of copper in nickel have a value of 6.5 x l0-l? mz/s?

t(i, Pada suhu berapakah koefisien serapan llntuk serapan latprum
dalam nikel akan memrynyai nilai 6.5 x I0t7 m2/s?1
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(2s/r00)

eutectoid and peritectic

Q0/r00)

...5/-

(c)

(d)

(i) Give a brief explanation on plastic deformation.tO Berikan penerongan ringlui tentang ccmggaan plastikJ
(ii) Describe the phenomenon of erastic recovery using a stress-sfrainplot.
t(i, Jelaslcan fenomena pemurihan erastik menggunakan prot tegasnt_terikan. J

(i)
t0

Qs/rw)
ytt t: tlre driving force for recrystallization and for grain growth?Apakah P^o yang menggaiariran penghabruran semura danpenumbuhon buiran.J

J.

(ii) Give.an explanation on grain growth.
Ki, Berirran penjerasan tening penumbuhan butiran. J

Qs/r00)

I9 Explain briefly the equ'ibrium and metastable sratest@ Berilcan penielasan ringkas ,iniong kedaan r"r"ni)rgon dan metastabil.l

(b) (i) Cite the difference between eutecric,
reactions.

t(, Berikan perbezaan antara tindakbqlas+tndakbalas eutebiheutehoid dan peritektik.J

(ii) what is the difference between terminal sorid solution andintermediate solid solution phases.
to, Aparrnh perbezaan antara fasa-fasa larutan pepejat terminar danI arutan p ep ei at p er t e ngahai. J
(iii) Distinguish berween hypoeutectoid and hypereutectoid steermicrostrrctures.
Kii, Bezarran antara mibostruktur-mirvostruhur hipoeutefuoid danhipereutelaoid. J

(2s/r00)
(c) Briefly describe the folowing phases in Fe-Fqc phase diagram:[(c) Berirran penerangan_ringksi fasa-fasa n"-rttit y*g terdapat daramgambaraj ah 

"fas o Fe _ Fe {. J
(i) Ferrite
(ii) Austenite
(iii) &.fenite
(iv) FerC
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compositid (at96 c)

The ironiron carbide phase rtiagram

4.30

7 + Fe3C

727.C

(d) (i)

-5-

Cornposition (wt% C)

tzAE 282EJ

l5o0?

C)

E

o
E
.9

Figure 1

Refering to Figure l, for a gg.6s 
'vplo 

Fe - 0.35 v,rf/o C ailoy at a
t_emperature just below the eutectoid, determine the following:
I Merujuk leepada Rajah ], untuk aloi for a 99.6s wt?b Fe - 0.35 wt94 c
pada suhu betul-betul di bawah euteldoid tentukan yang berikut:J

(a) The fractions oftotal ferrite and cementite phases.
[(a) Pecahanfasa-fasa penuhferit dan simentit.J

O) The fractions of the proeutectoid ferrite and pearlite.
t@ Pecahanferitproeutefuoid danpeotit.J

(c) The fraction of eutectoid ferrite.
t@ Pecahanferir eutefuoid J

(30/l0o)
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4. (a)

(c)

(i) cite and briefly explain the three categories of phase
transformation

to Berikan dan terangkan dengan nngkas tiga kategori transformasi
fasaJ

(ii) Nrme the two srages involved in the process of phase
tansformation- Briefly describe them-

tQi) Nanzokst dua peringkat yong terlibat dalam proses ffansformasi
fasa Terangkmt dengan ringkas kedua-duanya.J

(iii) Briefly describe the phenomena of superheating and supercooling.
Kiii) Terorykot dengan ringkas fenomena superpemanasan 

-dan

nryrpenyejukall
(20/r00)

(i) Explain fte formatioa of pearlite microstructure.
t(, Jelaskan pentbentukan mibostruWur pearlit.J

(ii) Briefly explain why fine pearlite is harder and sfronger than coarse
pealite.

t(it) Terangkan dengan ringkns mengapa pearrit harus adalah lebih
keras don hrat berbanding pearlit lcasar.J

(iii) cite two major differences between pearritic and martensitic
trmsformation

[(iii) Berikon dua perbezaan utama antara transformasi pearlit dan
mutensit.J

(iv) Briefly cite the differences between pearlite, bainite and spheroidite
relative to microstructure and mechanical properties.

ttv) Berilcan dengan ringlms perbezaan-perbezaan antara pearlit, bainit
dan sferoidit berhubung kepada ciri-ciri milvostrulaur dan
mekanikal.J

(s0l100)

(i) Cite the purposes and the stages of annealing.
t(, Beriknn tujuan-tujuan dan peringlcat-peringkat sepuhlindap.J

(ii) Explain the influence of quenching medium, specimen size and
geometry on hardenability.

t6, Jelasknn pengaruh medium penyejukan, saiz dan geometri spesimen
ke atas kebolehkeras an. J

(iii) Draw a typical hardenability curr/e and explain.
[(n4 Lukiskan htrva lrebolehlcerasan yang tipilul dan jetaskanJ

(30/100)

-..7/'
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(a) (i)
K'
(ii)
t0i)

5.
!1ntui" Schotky defect in ceramics.
Jelaskan kecacatan Schonky daii serontkJ

l1plT" uihy slip is very difficult in crystaltine ceramics?
Jelaskan mengapa gerincir adarah;k* data, seramik fultubhF.l

(3Ol1m)

!iv9- an explanation on the existence of imFruities in ceramics.Berilranpenielasan tentang kewuiudan bendasing dalam rrr-irn I
Qs/tm)

(i) what is the distinction between grass tansition tempermre anrrmelting te,mpemture?
Kt) Apalrah perbezum cmtora suhu perarihon koca dan sulru rehr?J
(ir) Discuss the heat teatment of glasses.
ftit) Bincanglcan rawatan haba uniuk kacaJ

(iii) state and briefly describe the spesific points that are import*rrt inthe fabrication and processing of gtasses. 
-- -_ I

Kiiil Nvatakan aan itasran a;;"" ringkas titik-titik spesifik yotgpewing dalamfabrikasi dan pimeroses(u, ka"a J
(45l100)

-oooOooo-

(b)

t(b)

(c)

293


