DATE: V4¢. g,
¥ ALY oYY

)
: gl

IS aolall aludl / JI
a9, of Wlao )l LS Slisolga /a

Slahtll mud /juglailly ddl 5,505 lall Goxdly Jladl @ulall 5159 QUS; clale JI 3yLa0
byl leglad oo OgiMiMy Analtdl 3o I Ialiduly Y. YV/4/14 4 (££1/0 uY4) i)l Llal
olperSull Aulys de Jgwaml) Zoaall Zealadl Jiludl RS ciliwlgs olin VIAY Liwd Lls)
less el Apaladl Biluoydl e Uasy 438,01 Slisolsll slezely @Sodle! s « aglially azually
TOYY/Y Y bl plal) el Ao pa § Alladl 00
il as

7

RUPSNUPSRTERNEN

0954l Analadl sy o lune
Lol oo,y Acalal

v.n/\./\c\

/ Q) s Axud
Lebadl Sl el

A Angas o




a.‘:-j,-‘amjl ML“,." EuL:S QL&.;alg.A

Olsiall (3a121€) >y @il Olgiall (16) o> Lislitag Lyglude Bgyy Aegias o9yl auis )
(Time New Roman) Lozl lass (05Ss « 431 03! Sl Jeia ¥s idly 39wl Gabog (Al (g3le VE) g (£54])
4p,all 4,SU (Simplified Arabic) o 4,812, LSU

- dadd LUSH Gogll (0 Busly Amiie Joatudy Busr uess ag (AD) x> oo pauwl B9 e 2> g,bY LY
Olell 8,3l ol aislll 31og¥1 Juas Yy

ey pdl e eis 0Saug ¢ Amdiall 63 Ll e 0u(2) 5 Blog¥ LS Al (o (wed) 2fiy WY
2y b o) Jgeaddl cpglic LS 5l ilriall

bis uxly fly8 Jeatund Lutill (ogiaill lue Amllall Sle]d (e §1,8(1.5) j5 9 sl o ALl 5SS £
LAY Gl 3 onaddl g 2l U1 G5l U1 @ae(2) 2>l gl alaall g 0

Aniie Slsize Anadll Cgunlly dule Sy Shedlly caliall ol oy LB yanl ALl M2 Grp C19Ss 1
Ul e Sy, delatll s Wl ll alsdl G U8 65519 Gele¥! AN iy el 489 puogis. lgaall
glasyl Lty @addl osllly « 2l @8 — (Ul el — s9eadl el (& Aualadl dpyall Ladl Wbyl ( 3gec)
(oloA) e Jag¥ Gy

(1.5 line spacing font 14 size, Caps, Times new Roman) &> 5,l¥l/ALu,Jl olgic casatsy olgaadl dxige .Y
) Byleay Bicun ol 4ud s o)) )l osol Lplig 2aaloedl 3 Wggae! Zuasa)ll 2l (o yd0 52 LS
Sldlaze oo ¢ 328) Bleay liun Lole Jguazd! Wbl pida a9 G 2paladl Ayl Lol (J) 2osie Ul
G ULl Led ciatd @1 aadly 5ol Lols (Ui (0 ) Byliny e JalSI Wlioy)l putie aol Lols (e Ay
(JWl 735010 530ully Syl Cosgasll

............. daalony v poad J) Aactie Al
...................... G A2y Sldlazae e ¢3S
................................................................ JuB (e

Ls ey A5 9,0 AalS (0 1) 9 Aol 20l (Y. ) Soleets¥ el sty B ly Amdgmy 2adliel S5 A
5l Lyl iy plgaall o) Lele (1.5 line spacing) ,31g Jla s cny 43Lusug (Time new Roman) g4 (1Y)

Al &l g 4y (1.5 line spacing) ol € 48l (Time new Roman) g4 3ele (1Y) las ez
g SSdl BVl iy Amdiall el § hadll Judid S dusey Anisly Bigiar Jadll elawn .4
1.5line) uslase A3Lisss 5,400 say (CHAPTER 1) ells e JUia (Time new Roman) gs5 gale (1Y) Las
oy duaddl Olgie e (1.5 line spacing) (s ddlucesy dasyall owiing Jadll oleie S, (spacing
G @) ao Jiadll @8 Jaad deyall cpglially lulud ©3) as Juadll @8; Jany iz Lewss Il cgliall



Sl oM plaseial @ry Lyo] Jaatd deesall ugliadl way cgbiall Zuwdlly Lol . £,8 kil wdyg gty
e yilly Ayt ) cslgaadl 3,LST 2K S Gl
oarill @udlly 8, all Sl sz ((Slrisall gl Sl sue ) 209, l¥ / Dyl @z s ity ) -
o Slrdall sue Soland ol Jiadey O Hui Lakley 5550 A )l / byl 0555 ol Auwoys pa
13930l A g, b¥ Aniio (Y- +) 9 atunmlll Vliayd Aeigo (V0:)
Time) g55 (V) bas @iy Zucyally 2us)l casliall oo (1.5 line spacing) 2Ly Al dl cfa i€y oY)
(1.5 line spacing) ,515 }lass (s 23Licasy (new Roman
Ll (1) 3o Aasls J) () Ladliedl Amiio (o elaty) G @Bl 2o g ¥/l Cilmie @By5 N Y
b gaiis oY duadll (e elunyl Aaliie 3 g4my Slrisall @8,5 4> 9 /Ayl Cilxiie 4 Lwdlly
dmisall o Grudl Ldadl &l 3 L83¥1 auangss (Bputidl (utds) Zopall alBY auszady soliall (o Axise
LIS 23l 2 g, LW S 13) il (oo el Lladl 3l 35 Luayall Zalll 3 g L1 S 131
Jetd Juadll Judad G5 Lo K Sy Jad K Jazus S Jgluzdly JE&Ys c¥slall @85 Y
dis Buslgll Axiall § Yslall alsy) adty dims JSAU olgially 4858 Jouzl) Glsradl oSy Ll Bagall
Ll SLadl ala¥1 Casad Jglusedly JCAMW Awdlly .0nusd s plE¥) ausgig dxiiall Bol> e ALl s
oolsdl Doty
Ll HLAY s s a bl B9 JSAN) Qaspe (nusd O pudg i Gl pees a2 UL I SLAy NV E
e AU oy e Auaolusl 3,55 9l @3y ol K& o) Woslas eldl @5 G az bl J) Ladd 5,8 yiazisy
Byl znyllo¥ 11 3,L8%1 e Julaally dinumy 14 5939 e (3e Byalially Ablall cilseadl § Asusdl aall
g oMel 4l LAY @5 LS salall ol azr bl aSS Asle 5gumy 2aSU 3 Ugluall caSly LI
Mol sutall Glsie Sy @ (catldl) bl @l log dumy A azydl J1 5,LaW (5S5y plazll Layseds
pizd oMl § 8updill c¥liel) udlly lxaall @3, Jlg die)lis ,aill O&ag ;a4 4> J) 5Ly lauay
JEEE Style Ligay LS
LY Azl (e 3log¥! Juedaady cussys Lo

wball bl sl -

Olyadl Axie -

() z3543) Ao 9yl ¥V ALyl 2l Bgdng upatll dmie -

(Y gigas) Byl 8] Axie -

(7 z3gas) goalll poall ),3) dmie -z

(€ ziges) 2aBLL Lzl 18] Ande -7

(0 z3ga3) Oglatll 5,8l Axie -7

ol pail] Ao 9, l¥/Aio Il @utisy Glgiall Amie -

(1:3_9.4.-) cdladl 58l dxde -3



slaa¥ Axao

atizlly AN Ared o

Abstract 4uSGY1 LUl oM

List of Contents ciLgzxll 24503

List of Tables Jglaz)l da3ld

List of Figures JISa¥1 4.513

. List of Abbreviations=| ezl 24503
List of Symbols 330l 24513

List of Appendices 3>MLI 443l3
(chapter one, two, ....) Jssadll
References a>!,lls ;sLall
Appendices 3>

List of publications ,&ill g all gl 55401 Eig= ) dasls
Appall UL 4!

Apyadl UL 29,11 ol WLl lsie



(\ C.S_,..a.i)

UNIVERSITY OF TECHNOLOGY

DECLARATION OF THESIS / POSTGRADUATE PROJECT REPORT AND
COPYRIGHT

SO A Norva : DS NOYR

| SACIOG ot i el  Cioaites ot

CONFIDENTIAL

RESTRICTED larly or yeor then ChorQa the otus 1o opan
opsa-a 3

Z | OPEN ACCESS | ogee ™at my trass 12 Da Ouokres 23 oring

& " ST ELY T
a0en accass MU text)

I | SO RS0as Ot Univanty 0! TeCrroiogy relervas e rnght O Ioiows:
i Tre 7RI B the Drogerty of Urivergty of Tachrndiogy

e Ubedry Of Unhaaly OF T2CnnSiODy NOS T8 1igNt 10 MOKS SOopes "Orma

L

DUDSse OF FESRTICh Sr¥y.
4. Tre Utedry Nas 1 rignt 10 MOde Cogias & 1he Tass for Scodemic
ecronge
Certhad Dy

SIONATURE CF STUDENT SIGNATURE OF SUPERVISCR

D NUMEBER NANE CF SUPERVSCOR

Dang: OC NovarrbarOC0C Qate: 00 Nowerrber 00CC

STSLT g 1hest 5 CONRDENTIAL Or RESTRCTED, ialsa ONOCh with the RTer Yom,
12 FOOASOTON W DANOS ONG NSQ0NS 10 CONISANNICTtY Of MaSMCNoN



(Yz 393)

“I hereby declare that I/we have read this thesis and in my
opinion this thesis is sufficient in term of scope and quality
for the award of the degree of Doctor of Philosophy in

(specialization)”

Signature

Name of Supervisor | . AAAAAAAAA

Date . ONOVEMBER 0000
Signature

Name of Supervisor Il ;. AAAAAAAAA

Date : 0ONOVEMBER 0000
Signature

Name of Supervisor llI 1 AAAAAAAAA

Date : ONOVEMBER 2000



(¥ z3543)

Certificate of the linguistic Supervisor

I certify that this thesis entitled
Thesis title
Was prepared by (student name) under my linguistic supervision. Its language was

amended to meet the stvle of English Language.

Signature:

Name: Dr.

Materials Engineering Department
University of Technology

Date: / 11 /2020.



(¢ z3g23)

Examination Committee Certification
We certify that we read the thesis entitled “thesis title™ and as examined the student
ALI A. ATI m 1ts content and what 15 related to, and that in our opinion, it meets the
standard of a thesis for the degree of Doctor of Philosophy in Materials Engineermg

Signature:
Name: Prof. Dr.
(Chairman)
Date: (/2020
Signature: Signature:
Name: Prof. Dr. Name: Prof. Dr.
(Aember) (ember)
Date: (.2020 Date: / /2020
Signature: Signature:
Name: Asstst Prof. Dr. Name: Assist. Prof. Dr.
(Member) Member)
Date: [ (2020 Date: / /2020
Signature: Signature:
Name: Assise. Py Name: Assist Prof. Dr.
Qvember) {Member)
Date: / /2020 Date: / 72020

Approved for the Matenals Engineering Department
Signature:
Name: Assist Prof. Dr.

Head of Materials Engineening Department



(0 z3s3)

PART A - Confirmation of Cooperation *

It is confirmed that this thesis has been implemented through collaboration between
by

Verified by:

Signature: Data:
Name:

Position:

(Office stamp)

* If the preparation of a thesis or project involves collaboration.




(1 C.)_,.A.i)

DECLARATION

I declare that this thesis entitled “ritle of the thesis ™ 15 the result of my own ressarch
except as cited in the references. The thesis has not been accepted for any degree and

is not concurrently submuitted in candidature of any other degree.

Signanars. AR AN APV

Date - DONOVEMBER 2016




