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#NINIYIUIAU (Required Courses)

v UsAY
uuu 1.1
BV GRLY Yosre3v Iuunlein (Ussee-Ufua-Anudienuia)
010627603*  &UNUIMIIFINTINIAR 3 1(0-3-1)
(Materials Engineering Seminar IIl)
010627604*  FUNWWMIAINTTUIAR 4 1(0-3-1)
(Materials Engineering Seminar IV)
WUy 1.2
AV Has1e3un U (Ussee-Ufua-Anwdienuias)
010627601*  &UNWIMNIIAINTINIAR 1 1(0-3-1)
(Materials Engineering Seminar )
010627602*  &FUNWWMIAINTTUIAR 2 1(0-3-1)
(Materials Engineering Seminar 1)
010627603*  &UNWINIFINTTUIER 3 1(0-3-1)
(Materials Engineering Seminar IIl)
010627604*  FUNWINIFINTINIAR 4 1(0-3-1)
(Materials Engineering Seminar V)
wuu 2.1
WAV Fasrein Juundlein (Ussere-Ufua-Anudienuia)
010627603*  &UNUIMIIFINTINIAR 3 1(0-3-1)
(Materials Engineering Seminar IIl)
010627604*  FUNWINIAINTINIER 4 1(0-3-1)
(Materials Engineering Seminar V)
wuu 2.2
WAV Has1e3un U (Ussee-Ufua-Anwdienuias)
010627001  QAUUNAFANTLAYIAUAIARSVDIIAR 3(3-0-6)
(Thermodynamics and Kinetics of Materials)
010627002  U51n)N150IN15a8tuNsTuTTNeTan 3(3-0-6)
(Transport Phenomena in Materials Processing)
010627003  @uURvDLIEn 3(3-0-6)
(Properties of Materials)
010627004 Lwﬂﬁm%ugqﬁww%umimwé’ﬂwmzLawwgﬁuaﬁa@ 3(3-0-6)
(Advanced Techniques for Materials Characterization)
010627005  windadugdlusiosufifnsvestaneans 1(0-3-1)
(Advanced Techniques Laboratory in Materials Science)
010627601*  &UNwIMIIAINTINIAR 1 1(0-3-1)
(Materials Engineering Seminar |)
010627602*  @UNWINGIAINTINIER 2 1(0-3-1)
(Materials Engineering Seminar 1)
010627603*  FUNUIMNIIAINTINIAR 3 1(0-3-1)
(Materials Engineering Seminar IIl)
010627604*  FUNWINIFINTINIAR 4 1(0-3-1)

(Materials Engineering Seminar IV)
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Ingdwus

WU 1.1
SHEY" I8 AUIUNUILAA
010627605  Anenfinus 48

(Dissertation)

WUU 1.2
SWEIY Y5183 AUIUNUILNA
010627606  ANgTUNUS 72

(Dissertation)

LUy 2.1
SWEIY Ia51839 FUIUNULEAA
010627607  Anenfinus 36

(Dissertation)

WU 2.2
SHEY" Ia518390 AUIUNU2LAA
010627608  ANefinus 48

(Dissertation)

NI AeN (Electives)
A uasnanziaus (Elective in Specialized Field)
T3udridenansieusmnuuudivlaweusivmi
-uwvu 21 lidesndn 9 mihede
-uwwu 22 lideunia 6 muaede

1. wyusIvMeAWD3 (Polymer Engineering)

ARV Y7183 Ui (Ussee-Ufua-Anudienuia)

010627101  Sleladusswediues 3(3-0-6)
(Rheology of Polymers)

010627102  nWAnNaAILDS 3(3-0-6)
(Manufacturing of Polymers)

010627103 mimémmwaamai‘%"’uqﬂ 3(3-0-6)
(Advanced Manufacturing of Polymers)

010627104  auvAnsnalaznsidemelunedines 3(3-0-6)
(Mechanical Properties and Failure in Polymers)

010627105  danaloes 3(3-0-6)
(Elastomers)

010627106  Gasdmamizmsinuiannaumedues 1 3(3-0-6)

(Selected Topic in Polymers 1)
010627107  SesRmRIIENeAUTanNgunedles 2 3(3-0-6)
(Selected Topic in Polymers II)

2. wwusIvilany (Metallurgical Engineering)
E G Fasredn WIUNUILAN (UT5818-UUR-Anedienuies)
010627201  langing1in1unw 3(3-0-6)
(Physical Metallurgy)



010627202

010627203

010627204

010627205

010627206

010627207

010627208

010627209

010627210

010627211

010627212

010627213

010627214

nalnanudemeluszuulany

(Failure Mechanisms in Metallic Systems)
NFFUIBNNAINTOU

(Heat Treatment)

MINanlany

(Metal Production)

nsHanlanegUNTIO

(Wrought Metal Processing)

nsvaelany

(Casting of Metals)

Tanenauwenngaman

(Non-ferrous Alloys)

Wmannan

(Steel)

IFINTIUE

(Surface Engineering)

nsfinnseulansdugs

(Advanced Metallic Corrosion)
nsnRdeUlaznIslasnunsiansoulans
(Metallic Corrosion Testing and Protection)
oonBnduiionmyiigs
(High Temperature Oxidation)
Gesmanzmasuiannaulans 1
(Selected Topic in Metallic Materials I)
L%@qﬁmLawwzwwaﬁﬂufa@ﬂajuiawz 2
(Selected Topic in Metallic Materials 1)

3. WAUIBNYIAN (Ceramics Engineering)

SHEIY
010627301

010627302

010627303

010627304

010627305

010627306

010627307

010627308

Foseivn
NIFUITN
(Powder Processing)
auUAvesTanwiinluaimngsy
(Properties of Engineering Ceramic Materials)
winlindmsuanAdmnssdlugeaivnssy
(Engineering Ceramics in Industry)
auRmsdidnnsedndvossniin
(Electronic Properties of Ceramics)
wiiniddianvsednduazieainueans
(Electronic and Optical Ceramics)
Tanualnan
(Magnetic Materials)
Fesfmarzmeiuiannauiesiiin 1
(Selected Topic in Ceramics I)
Sesimamzmaduiannauesiin 2

(Selected Topic in Ceramics 1)
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3(3-0-6)
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4. wauIv1Eanss (Composites Engineering)

E G Fasedn WIUNUILAN (Us5818-UUR-Anedienues)

010627401  JeAANANEIUWLSS 3(3-0-6)
(Reinforced Composite Materials)

010627402  nssaIEMINENTaHAY 3(3-0-6)
(Composite Processing)

010627403  nam1ansvLYIARNEY 3(3-0-6)
(Mechanics of Composites)

010627404  \Fesfmamizynadnuannautansues 1 3(3-0-6)

(Selected Topic in Composites )
010627405  SesRmRIENesuiannguTanHaw 2 3(3-0-6)

(Selected Topic in Composites 1)

Jyudenialu (General Elective)
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E G Fasrein WIUNUILAN (Usse1e-UUR-Anenienuies)

010627501  nsduATIzinediues 3(3-0-6)
(Polymer Synthesis)

010627502  NIATINENBALLANIZUDINDALLDS 3(3-0-6)
(Polymer Characterization)

010627503  msideNan nuazanuadesTemeiies 3(3-0-6)
(Degradation and Stability of Polymer)

010627504  lassasuazautivesiannan 3(3-0-6)
(Structure and Properties of Composites)

010627505  Yanuantugs 3(3-0-6)
(Advanced Composite Materials)

010627506  nsuANnveIdEn 3(3-0-6)
(Fracture of Materials)

010627507 mﬁmmam‘%ugqﬁm%’ﬁﬂ’mﬁui’a@ 3(3-0-6)

(Advanced Mathematics for Materials Engineering)

010627508  N13IANTSTINAENSILIIUIAINTTH 3(3-0-6)
(Strategic Engineering Management)

010627509  seifeuisidomeimnsantantugs 2(2-0-4)
(Advanced Research Methodology in Materials Engineering)

010627510  FEdsiaviugamadmnsauian 2(2-0-4)

(Advanced Numerical Methods in Materials Engineering)



BHUNSANE
wuu 1.1

SWEIYN
010627603*

010627605

a2
010627604*

010627605

SWaEYN
010627605

SE2YN
010627605

SEIYN
010627605

a2
010627605

dunumadmnssudan 3

U9 1 aanrsAne® 1
Jo51873%1

(Materials Engineering Seminar lI)

Anednus

(Dissertation)
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Ineinus

(Dissertation)
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(Dissertation)
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(Dissertation)
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SHEYN
010627601*

010627606

dunumadmnssudan 1

U9 1 aansfnen 1
J251873%1

(Materials Engineering Seminar 1)
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(Dissertation)
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(Materials Engineering Seminar II)
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(Dissertation)
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s93 9 wiU2ena
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Ja51873%1

(Materials Engineering Seminar lI)

Anednus

(Dissertation)
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(Materials Engineering Seminar IV)
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SHEIYN
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010627608

SE2YN
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010627608

SE2YN
010627608

U9 1 aansnen 1
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Y9318
QauUNaaNsLazIaUAENSYRITEn
(Thermodynamics and Kinetics of Materials)
audRvesian
(Properties of Materials)
mﬂﬁﬂ%ugaﬁm%mimwﬁwmzLawwmaﬁaq
(Advanced Techniques for Materials Characterization)
wedadugsluosjifnesianmans
(Advanced Techniques Laboratory in Materials Science)
FUUWIAINTINIER 1
(Materials Engineering Seminar 1)
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I 1 anansAnend 2
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(Transport Phenomena in Materials Processing)
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(Materials Engineering Seminar )
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(Materials Engineering Seminar 1)
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(Dissertation)
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(Dissertation)
52U 10 wudqena
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(Dissertation)
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010627001  QUVINAFAIARSHALIAUANEATVDITAR 3(3-0-6)
(Thermodynamics and Kinetics of Materials)
deAunou  : Lidl
Prerequisite  : None

010627002

ﬂgmnqmwwamam‘ Qmmﬂﬁ Qmﬂwaﬂ’]ﬁ@]é%@di%‘UUéﬂadﬁ’liaga’]EjLLasIaﬂﬁZNﬁiJﬂ’liLﬂa‘EJULWﬁ
NFAKUTALAR QUVNAAIERSYRIRILAYIENINEN RaunaransuaLanivauldauysainie
Jounnsesnazansiiovu dnsudwesujisenad nalanavaunamans

Laws of thermodynamics. Thermochemistry. Thermodynamics of solution and alloy system.
Phase transformations. Construction of phase diagrams. Thermodynamics of surfaces and interfaces.

Thermodynamics of lattice, defects and impurities. Rate of reaction. Kinetic mechanisms.

Usingmisaimsaewmlunssuisnneian 3(3-0-6)
(Transport Phenomena in Materials Processing)
rdedunou ¢ Ll
Prerequisite  : None

wIANAnIIEnsnaresedlrasruvaun s wsaland nguesliesuazaunisaiiuou
Haymnsianudeuluaniuzasds Jymnistiannudounuuisetuduaruuusitnveuion n1sm
Anufou MIu3sd nndedl 1 wag 2 vesiind MsUszendlilumiuAnesusngnisainmsdemly
N35UIENeTan 019 Usingmsainisanewluniseuguainusou naden msudasvenilavzuayns
Wulnvowan

Basic concepts of fluid flow. Navier-stokes Equation system. Fourier’s law and Heat Equation.
Steady-state heat conduction problem. Semi-infinite and finite problems of heat conduction.
Heat convection. Radiation. Fick’s first and second laws. Case studies of transport phenomena

in materials processing, e.g. those in heat treatment, welding, solidification and crystal growth.



010627003

010627004

audRveLian 3(3-0-6)
(Properties of Materials)
deduneu o lud
Prerequisite  : None

JEUUTDUMEN-AI5UOU mmitﬁaaﬁumaﬂmwﬁﬂm?ﬁugﬂmaﬂamﬁﬁﬁm N13nde N1330 1580
ms%ugﬂima‘[,%ll,uwda msé’i’a%ugﬂ AMTILVBILaNEUBNNAUWAN ﬁu;@mmaaﬂaiﬂmnﬁmmmLlfﬁduﬁﬂ
unlave lassadaesfinuasnisdsualuesiin nmsdauds anuduvesauidusazanuddy
vaaseuinluTanuseinnesnin ﬁugmﬂuaamsﬁugﬂLLazmiwam wilnue lassadisluananazaud
yoanedwes matan1svinediwesisiwdu uazn1saruauandd veamedies LMﬂﬁﬂmi‘ﬁugﬁ‘ﬁugm
U n3dn Nl msfaedn nufifiugiuresagnaunismuauaniRlasnnaTuuseiduloua
aunA Tannauuuulasias

The iron-carbon system. Introduction to important metal forming techniques. Casting, rolling,
extrusion, molding, drawing. Overview of Non-ferrous metallurgy. Basic strengthening mechanisms.
Ceramic structures and phase changes in ceramics, glass formation, stress concentration and the
significance of cracks in ceramic materials. Basic ceramic, powder processing and manufacturing
techniques. Molecular structure and properties of polymers. Polymerization techniques and control
properties of polymer properties. Basic techniques for polymer processing such as injection molding
and blow molding. Crystallization, basic composite materials theory. Property control by

reinforcement with fibers and particles. Structural composites.

wlﬂﬁﬂﬁﬂu’uqqﬁ’m%’Uﬂﬁmaﬁlé’wmgLawwzsuaﬁa@ 3(3-0-6)
(Advanced Techniques for Materials Characterization)
deduneu ¢ lud
Prerequisite  : None
mﬂﬁﬂﬁu’wmaﬁLﬁ'm%’a&ﬁ’umﬁmeﬁﬂ?mmLLazm'ﬁLﬂiwﬁmﬂmwmaﬁaq AnyInannisnig
Anneilassaamdndomaianadenuuvesisdiond udnnisvenedesiouarnislindosanssmi
ndosganIsAUBIanaseu MIBnTeiszRuganIalngduadlanasouiendesganssaBanaouLUY
d0an31n (1eadidy) wazndesgansimididnnseunvudestinu (1818w) eAnwianuduiusseniig
lssasaganianazaudinienimaesian n1sinsziRamewmailaedies wwndfied wdlodued
uazieleNdy Tudsnslnsgivnagumniteidlafsu fidonasiadosnmvesian
A range of techniques for imaging and quantitatively analyzing materials. To study and
analyze the crystal structure by using the X-ray diffraction method. Instrumentation principles
and the use of optical microscopy, electron microscopy. Electron beam microanalysis by using
Scanning Electron Microscope (SEM) and Transmission Electron Microscope (TEM) for learning
the relationship between microstructure and physical properties of materials. Surface analysis
by using Auger Emission Spectrometry (AES), X-ray photoelectron spectroscopy (XPS), Scanning
lon Microscope (SIMS) and Atomic Force Microscope (AFM) including thermal analysis for

assessing materials reactions and stability.



010627005

010627101

010627102

010627103

wedadugsluiosjifinsvesianmans 1(0-3-1)
(Advanced Techniques Laboratory in Materials Science)
deAunou  : Lidl
Prerequisite  : None

Tassa¥andn nmadauuresiadidng Bndisdngoaisadud wuglaugauazailiauysainig
ﬂ’wmmﬁwﬁﬂmm%uﬁug’m%amamiﬂumami‘éuadﬁLﬁﬂmauu,azizLﬁauiﬁﬁlu 9 WU YANTIAUANARNT
yosaumdonu islanuudiiinannisaliuvediinaseu audAininauasnginssuvesiagwodiues s
Aewdnlml nmvinlilavzuaslaneraundusdu nsnifuaraudivessnin

Crystal structures, X-ray Diffraction, X-ray Fluorescence, phase diagrams and defects. Basic
skills to be developed electron microscopy and other methods such as field ion microscopy,
electron spin resonance. Mechanical properties including behavior of polymericmaterials,

recrystallization, hardening in metals, alloys, processing and properties of ceramics.

Fleolagvosediues 3(3-0-6)
(Rheology of Polymers)
IdsAuneu ;o Ll
Prerequisite  : None

woAnssunslvaveswedmesuassruunoaaesd SlelafuazsslouiBnimaassitldAnuauall
Juilnifleunazialadarafinvesvesluanediues s1vavidendmgufuasnisussenddaljifidu
Yeymlunssuidnanediues

Flow behavior of polymeric and colloidal systems. Rheometry and experimental methods
used to study Non-Newtonian, Visco-elastic properties of polymeric fluids. Theoretical

description and practical applications to polymer processing problems.

NINARNOALNDS 3(3-0-6)
(Manufacturing of Polymers)

deAunou  : Lidl

Prerequisite : None

UAginsanduuuuarmsniaedu nssuiEnsdadiuuy msuefivestunude anuy
TSN ﬁ;ﬂé’@?fﬂaﬂgﬁmuaz@ JUNSIMASVIARIALAZNNTERNKUUANS N158R3ATIALN MsiUid iy
WAENITENTATIN NITAIVANAMAIN NTHATYM

Introduction to injection molding and extrusion equipment. The injection process, Shrinkage
of injected parts, cavity pressure. Single and twin screw extruders, Screw geometry and design.

Blown film extrusion, blow molding and Co-extrusion. Quality Control. Problem solving.

mamﬁmmwaﬁma%%uqq 3(3-0-6)
(Advanced Manufacturing of Polymers)
IdsAuneu 010647102 NNAANOALLDS
Prerequisite  : 010647102 Manufacturing of Polymers

mMelaTesiuisurivesnsdaduuy warnesnin arwddyemnaines matuztluwuuluns
HAR NT9ONMUULLIRNNLAZANY A155EUIOINIA STUUNITIAAUSIULAYTEUIEALTOU NTIATIZH
mslua nsuAleym

Analysis of injection molding and extrusion equipment, the importance of molding
parameters in production. Mould and die design, air venting, heating and cooling systems. Flow

analysis. Problem solving.



010627104

010627105

010627106

010627107

010627201

audfnenakaznisidemelunediues 3(3-0-6)
(Mechanical Properties and Failure in Polymers)
deAunou  : Lidl
Prerequisite  : None

autfveaiannediues nsuanaiedn n1shv waznalnuesdaafind nsvenedvessensn Ng 6
Jaladanadin ileeBunsnisidesuuaznisivavesiagmediues

Properties of polymeric materials. Crazing, creep and elasticity mechanisms. Crack growth.

Visco-elastic theory for describing deformation and flow of polymeric materials.

danalawes 3(3-0-6)
(Elastomers)

dsAuneu  : Ll

Prerequisite  : None

aul® mandsuazmsuszendlivesens wiluazsmaluladvesiamliuedu masurmuuduswodadawes
Properties, production and applications of rubbers. Vulcanization chemistry and technology.
Reinforcement of elastomers.

L%aqﬁ’mLawwzmqé’mi’a@ﬂejmwaat,ua% 1 3(3-0-6)
(Selected Topic in Polymers 1)
JdsAuney o lud
Prerequisite : None
nsfnuiluavmiedesfadonlufanndunediues thAnudosdnwiduaiiiem unauiuinis
wnansinns wasdulemiiedeniideriaulaudr@nuidadningldsumuusinnneassivinwm
Studies in interesting selected topics in polymer, Students are required to research textboxs,
articles in academic documents and journals, and website to select a topic of their interest in

order to study in depth under supervision of advisors.

Bosdmamzmaiuiannaumediues 2 3(3-0-6)
(Selected Topic in Polymers II)
deAunou  : Lidl
Prerequisite : None

ns@nwluanvviedesdnidenlutanngunediues dndnwifesdnwiduaieiim unanuivng
wnasinng wasivledifiedeniidefiaulauda@nuidedniagldfuduuginaneasdivinw
ﬁfﬂﬁﬂmé}’mﬁﬁwamumiﬁﬂmmugﬂLLUUﬁﬁmuﬁﬂmaﬂ’mﬁﬁu’lﬁﬁnﬁﬂmé’ﬁm

Studies in interesting selected topics in polymer, Students are required to research textboxs,
articles in academic documents and journals, and website to select a topic of their interest in
order to study in depth under supervision of advisors, Report of their study must be written in
the format designated by students’ department.

TangIneInN1enImn 3(3-0-6)
(Physical Metallurgy)
Idsduneu Ll
Prerequisite  : None

namans analiauysaivedlassaimdnuaznisiliudsdulaeilfiineyniauazsilidy
Tovenan quiauliauysaian 1§y warsruiu mafauasnsedeuiivesiialandu

Mechanics, crystal structure defects, precipitation and alloys. Theory of point, line and plane
defects. Creation and movement of dislocations.



010627202

010627203

010627204

010627205

nalnanudsmeluszuulane 3(3-0-6)
(Failure Mechanisms in Metallic Systems)
rdeAunou  : Lidl
Prerequisite  : None

Nammmﬂmﬁmmsm’mLﬂ%ﬂﬂhi’ﬁﬂﬂizmﬂam ﬂsaUﬂqmﬁﬁﬂaiﬂmiLﬁagﬂ LUUBANERNLASUUNIT
ANUESMBLUUMTEILAZLUUUTIE NIAU N1581 MIankuUlneA1lisfenseoulilinuunnsodas
ANULTUVDIANLLAL

The effects of stress and strain in metallic materials. Mechanisms of plastic and elastic deformation,
ductile and brittle failure, creep, fatigue. Defect tolerant design and stress concentration.

NIINIBINNAINSOU 3(3-0-6)
(Heat Treatment)
dedunou ;o Lidl
Prerequisite  : None

nssuTEmsdsuntasansivesfanlnensaimendeuredansnay wiluuazuonngundn n1s
WasuwUamen1en1nLasnIuaiseninimniseuseu n1seuuni n1sevazans wagnisbuiiegis
50157 nandanaieauaznalnnsiliudusdasylifinoynie

Methods to alter materials properties by the heat treatment of ferrous and non ferrous
alloys. Physical and chemical changes during annealing, normalizing solution heat treating and
quenching. Discusses the technique and mechanism of precipitation hardening.

nInanlany 3(3-0-6)
(Metal Production)

dsiuneu ;L

Prerequisite  : None

nsafialangainuslufu nmsviiliuians mswenlane wigedmsumannduazufisennigluen
UsziRmansnisnanlans

Metal extraction from the ground, refining, separation. Blast furnance for steel and its
reactions. History of metal production.

nswanlaveguNTI 3(3-0-6)
(Wrought Metal Processing)
Judeduneu o lud
Prerequisite  : None

AruAnTIseauazmsUszgndlivesnsniinnanlanesunssa sawdinstugilasnisén n1sin
n3nA NMsAuagn1svinie nsldauvesuiine uaraudnyuzyenszUIUNINsUABuLUaLAR
%uﬁ’ui’aqmmzmzmumsmam

Concepts and application of wrought metal processing, including extrusion, rolling, pressing,
drawing and finishing. The equipment used and process characteristics. Changes in the material

during manufacture.



010627206

010627207

010627208

010627209

nsviaelany 3(3-0-6)
(Casting of Metals)
desduneu ¢ lud
Prerequisite  : None

nsraslazauvRveslangivan ﬂ’]i@’e)ﬂLL‘U‘Uﬂ’ﬁ‘Vial’eJLL‘U‘U‘V]S’]EJLLaBﬂWSWﬁGLLUU§u1ﬁaLLaBﬂ’]S
Uszgndldvoanaluladvanil n1sudsfodisauganazliauna Tassassganinainnisvaonazaiiy
UﬂWiaQ‘ﬂ’]ﬂﬂWiLL‘ﬁﬂﬁ’J nadansnsluaveslaneinal Mseondnduvedlansiviad

Casting and properties of liquid metals. Design of sand and die casting moulds and the
application of these technologies. Equilibrium and Non-equilibrium solidification, casting
microstructures and solidification defects. Basic flow mechanics of liquid metals. Oxidation of

liquid metals.

langrauuannguvan 3(3-0-6)
(Non-ferrous Alloys)
Adedunow Ll
Prerequisite  : None

swaziBoaiinfulasiaingana nssiimssdnnarautfvedavenauusnngumdn exgiifloy
vowas lnmifley Gnfa wunii@eu ﬂaiﬂmw‘fﬂﬂawmamuam&jmwﬁﬂLL%JLLS&%U

Detailed information on microstructure, processing and properties of Non-ferrous Alloys,

Aluminum, Copper, Titanium, Nickel, Magnesium. Strengthening mechanisms in non-ferrous alloys.

Wannan 3(3-0-6)
(Steel)

JndsAuneuy o hd

Prerequisite  : None

MeaziBeainaiulnsaigania nsnAsnmsmanuarautAveandnnduas lavenauman-aiveu
uwHunTiaunasEIamin-msusuLaznsmuntlastEsgana nseenwuuminnanlal nsussend
ﬂavl,ﬂﬂ'lsv‘fﬂﬁiamwaﬂumjmﬁﬁﬂLLGﬁqLLﬁdsﬁu

Detailed information on microstructure, processing and properties of steel and Iron-carbon
alloys. The Iron-carbon phase diagram and control of microstructure. Stainless steel design.
Applications. Strengthening mechanisms in ferrous alloys.

FINTIURD 3(3-0-6)
(Surface Engineering)

deAunou  : Lidl

Prerequisite : None

AN TRl AU RANSIAGEURY vdnmsvesaluladnsndiouiln uasteldluSeu/ dasey
msniuafeuRIreAuseu nssismeiilaeawes nswenyuiidaglelneiEmenmennuasmand
warnstledooudin

Surface characteristics and reason for coating. Principles of coating technologies and the
advantages/disadvantages of different methods, Includes electroplating. Thermal spraying, laser

surface treatment, physical and chemical vapor deposition and ion implantation.



010627210

010627211

010627212

010627213

ﬂ’]if’fﬂﬂiauiaw%ugq 3(3-0-6)
(Advanced Metallic Corrosion)
rdeAunou  : Lidl
Prerequisite  : None

willihugusesnstandeu ndnamummamansveansinnseusaumaniivasesrosswindlans
wazasazate Usingnisainisarewlunisianseu  Aslwarlswdu awalnsanaUduiuaudni
willndn nrsfanseunuuaeg aswandrndesainanududiy wildanalunisianseulany
pandnduvedlany n1sUonu n1sinngou

Basic corrosion electrochemistry. Principle of corrosion thermodynamics. Electrode kinetics. Transport
phenomena in corrosion. Polarisation method. Electrochemical impedance spectroscopy. Forms of

corrosion. Stress corrosion cracking. Mechanochemistry in corrosion, oxidation, corrosion protection.

nMIRTRdeULazn1Tdasiumsiansaulany 3(3-0-6)
(Metallic Corrosion Testing and Protection)
JdsAuneuy bl
Prerequisite  : None

NNINTIA@OUNIAANTIULABATANY 19U MSRTIvdUAilivi nTrsseuTdnuesnsinnsou
suldun nsfanseunuuiily wuugdin wuudeuriu wuudadndn wuusswinansy msdestunisin
nfeunuULeluAn wuukalnin a1sdudinisianseu waznisedeuialagissna 9

Corrosion testings e.g. electrochemical test. Testing for corrosion types; uniform, pitting, crevice,
galvanie, intergranular corrosion, anodic protection, cathodic protection, inhibitors, coating and linings.

a

oondunduionmyiis 3(3-0-6)
(High Temperature Oxidation)
deAunow ;- Lidl
Prerequisite  : None

Fanfgamgiigs msu mslrmnudounlanvaa guvmamansvesjisoeendetunazunugiives
laAausy Iaumanivesnseandlad vinvessenluduazdalg lassainefilsianysaluaznslsuonnled
Tnsmaaumansveaniseandmiu mssendnduresmniavienan mseendndunely nswasuann
nsean@ntuannglugaieuen E]’e]ﬂ%LWﬁ"IJLLUULLGmG]"NLLa%ﬂ’liL%W@iaﬂ’n%“ljwmmiﬁﬂ%?ﬂ’lﬂa J¥UY
Tavenaufiiay mstmuanadfion1slosiumseendindu

High temperature materials, creep, ageing of alloys. Thermodynamics of oxidation and
Ellingham diagrams, kinetics of oxidation, classification of oxides and sulphides, defect structure
and doping of oxides. Methods of determining oxidation kinetics, alloy oxidation, internal
oxidation, transition from internal to external oxidation, transient oxidation and approach to

steady state scaling, specific alloying systems, development of protective scales.

L%aqﬁmLawwwmﬁmi’a@ﬂejﬂam 1 3(3-0-6)
(Selected Topic in Metallic Materials )
dsAuneu  : Ll
Prerequisite  : None
nsfnluavvideiFesdaanensinuianngulavy dndnudesdnuduaiidiin unaradvins
wnansivins wasduledifiedenthideiiaulandi@nvidedningldsuiuuzihnernsefivinm
Studies in interesting selected topics in Metallic Materials, Students are required to research
textboxs, articles in academic documents and journals, and website to select a topic of their

interest in order to study in depth under supervision of advisors.



010627214

010627301

010627302

010627303

L%aqﬁmLawwwmﬁmi’a@ﬂejﬂam 2 3(3-0-6)
(Selected Topic in Metallic Materials 1)
rdeAunou  : Lidl
Prerequisite  : None

nsfnuiluavmieFesdaameneiuiagnaulangidedn UndAnwdesdnuduaieiim ey
Fns enansivns wesiulsddedenteiaulauddnuiddnlaeldSusuuginne nssivinm
thdnwdeniisenumsinuasgiuuuiidmuslsemainiiindnudsrdn

Deep studies in interesting selected topics in Metallic Materials, Students are required to
research textboxs, articles in academic documents and journals, and website to select a topic
of their interest in order to study in depth under supervision of advisors, Report of their study

must be written in the format designated by students’ department.

NITUITAS 3(3-0-6)
(Powder Processing)

Adedunow Ll

Prerequisite  : None

NMINENTANIINKT NMFIATIBAVUINTBIBUNA NULAFRS N1SWTELLAZEIATIZYININAT NsYilALsT
mmrﬁmﬁuqa“ﬁu AUURUDINDAARLALAZAITATALARDTS N1TNTIVANTVULANIZUDING NTLNTUNDS
Tiawmsvedaseainegania

Manufacturing of materials from powders. Particle size analysis. Tape casting. Chemical
preparation and synthesis. Beneficiation of raw materials. Properties of colloids and slurries.

Powder characterization. Sintering. Microstructure evolution.

audRrasTanwsdntuadaingsy 3(3-0-6)
(Properties of Engineering Ceramic Materials)
dsAuneu  : Lidl
Prerequisite  : None
Imqa%”mmaﬁaqmﬁﬁﬂLLaséqﬁﬁwaﬁiaauﬁﬁLLagmiLﬁww%ﬂmna%’mﬁﬁmﬁuﬁ’aLLagmiLﬁ&mw
audesiuluesdfin lupdaliayad nalnnsiinasuulasegrsdundunanudouluesinuazuin
ANNUNNTBIIULY I NLAE ATLLUNUDIANULAY
The structure of ceramics and its affect on properties and failure. Reliability of ceramics,
Weibull modulus. The mechanism of thermal shock in ceramics and glasses. Defects in ceramics

and stress concentration.

winlindmsuanAmnssulugeavngsy 3(3-0-6)
(Engineering Ceramics in Industry)
deduneu o lud
Prerequisite  : None

numuNssUAENsWINdn wedalunisdawsfin Wy nsvaswuvaulva viiensyuiunisldauves
wilndmiuandmngssy degumsldnuvesesiintunuiamnssy wu leeaeu azgliun woslaule
wazIENANTUNUTINN

Review of sintering processes. Ceramic production techniques such as slip casting.
Applications of engineering ceramics. Examples of the use of ceramics in engineering such as

sialon, alumina, zirconia and bioceramics.



010627304 audAnIedldnnIatindvaaesniin 3(3-0-6)

010627305

010627306

010627307

(Electronic Properties of Ceramics)
dsAuneu  : Ll
Prerequisite  : None

Tassadedidnnseuvesianuiinuag fagiainimuluimamansvesdidnnseu namanivosniu
nuivesdiannsoudasy uazvquiuoundsny uniiieniuledidnvin weslsdidnvin wieledidnyin
anmswiman nmalihdsen wagdidnins-eauin

Electronic structure in ceramic materials and semiconductors, including electron dynamics,
wave mechanics, free electron theory and energy band theory. Introduction to dielectrics,

ferroelectrics, piezoelectrics, magnetism, superconductivity and electro-optics.

wsinddidnnseinduazidwirurans 3(3-0-6)
(Electronic and Optical Ceramics)
IdeAuneu 010647304 guvRnisdiannseiindveawsiiin
Prerequisite  : 010647304 Electronic Properties of Ceramics

'"J’a@ﬁqﬁaﬁmasmimém M3lAvadNEn PRLATIESHVBIHANUN VOULAVNIUVNAKALTRTIAYDINATTI
gunsalléledidnvian wilsdidnvn Weledidnyidn lwwed uasueadd

Semiconductors and their production, crystal growth, thin film microstructure. Miniaturization
and limitation for integrated circuits. Devices using dielectrics, ferroelectrics, piezoelectrics,
LASERs and LEDs.

Fanualnan 3(3-0-6)
(Magnetic Materials)

Adedunow Ll

Prerequisite  : None

nufvealmdnvestanmsls wis3 uazuoufimsls nalnanmaudnaudvan Taauimdnuuuniaias
E]E)‘LlLLa ﬂ?iﬂ‘iuﬁﬂﬁﬂ“ﬂﬁ’m i’llmﬂLWiiifﬂ ’JﬁﬂLLQJL‘Viaﬂﬁ]WW’Jﬂ SmCo wag NdFeB ﬁﬂ"I‘WU"IIWﬂ']ENEJ’]@
Jesdu quwgwuﬁ’luua”auum LLaUm‘iUS“‘&JWﬂszmusuEmamuﬂWﬂ’l‘&NEj’gfﬂ%umﬁiiumLLa”ﬂjumam%ﬂum
Theory of magnetism of ferro, ferri and Anti - ferro materials. Coercivity mechanisms. Hard
and soft magnetic materials and applications, including ferrites, SmCo and NdFeB based
magnets. Introduction to superconductivity, basic theory and properties and applications of

conventional and high temperature superconductors.

Besdmamzmesuiannguesniin 1 3(3-0-6)
(Selected Topic in Ceramics |)
AvsAuneu  : Ldl
Prerequisite  : None
miﬁﬂwﬂumﬁmﬁaL‘%mﬁ’mLawwzwmm”'mﬁ’a@ﬂfjmm’lﬁﬂ UnANBIFDIANBIAUATIFITT UNAINABINTT
naninms wasdulediiedenvdefiaulandAnuidedniag s uusinnnennsdivinm
Studies in interesting selected topics in ceramics, Students are required to research textboxs,
articles in academic documents and journals, and website to select a topic of their interest in

order to study in depth under supervision of advisors.



010627308

010627401

010627402

010627403

010627404

Bosimamzmeiuiannguesniin 2 3(3-0-6)
(Selected Topic in Ceramics II)
JdsAuneuy o ld
Prerequisite : None

miﬁﬂwﬂummﬁaL"??'mﬁ'mawwmqﬁmﬁa@ﬂfjwzji']ﬁﬂl,%aﬁﬂ TNANYIHDIRNWIAUAIANTT UNAIIY
F91n113 nansivnig wansivledifiedentitefiaulandrAnviddnlagldsumuuiinnnennssi
Usnw ﬁ’ﬂﬁﬂmﬁmﬁwmmwumsﬁﬂ‘mmugﬂLLUUﬁﬁ’mumimamﬂimﬁﬁ’ﬂﬁﬂmé’nﬁm

Deep studies in interesting selected topics in ceramics, Students are required to research
textboxs, articles in academic documents and journals, and website to select a topic of their
interest in order to study in depth under supervision of advisors, Report of their study must be

written in the format designated by students’ department.

TANNALATULT 3(3-0-6)
(Reinforced Composite Materials)

deduneu o lud

Prerequisite  : None

nsmsIeFeUTEasduatavesuavetseynevieiduls  wazsusiemasuadaiiiroaudives
Sanpan WoAnssuvesAIAU-mNATER waznalnnisidenne fogrswestanuanildlunuimnssy
A detailed examination of the effect of particle or fiber size and geometry on composite
properties. Stress-strain behavior and failure mechanisms. Examples of composite materials in

engineering use.

NIIUIBNIHER TanmHaw 3(3-0-6)
(Composite Processing)
Adedunow Ll
Prerequisite  : None
wadansudntanuan Wiloenn @uledu eynia uarlassains madenld Sanuau nsudiam
Processing techniques to make composites, long fiber, short fiber, particulate and structural.

Choice of composite material. Problem solving.

namansvesIannay 3(3-0-6)
(Mechanics of Composites)
rdedunow ¢ Ll
Prerequisite  : None

folfiFouvesTanualudsndamans nalnnisidems n1seenuuuiaguauuaznsooniuLile
Audeuss nswitamniseanuuuasway

Mathematical look at the advantages of composites. Failure mechanisms. Composite and

strong solid design. Problem solving in composite design.

L%aqﬁ’mLawwmqﬁmi’a@ﬂejﬁa@mau 1 3(3-0-6)
(Selected Topic in Composites |)
dsAuneu  : Ll
Prerequisite  : None
nsfnuiluaivmieiFeosdalangmeiuianuay dndnwvidesdnumduaiieiigm unauivinis
wnansivinis wasduledifiedenthideiiaulandi@nvidedningldsuiuizihnnernsdfivinm
Studies in interesting selected topics in composites, Students are required to research
textboxs, articles in academic documents and journals, and website to select a topic of their

interest in order to study in depth under supervision of advisors.



010627405

010627501

010627502

010627503

L%aqﬁ’mLawwmqﬁmi’a@ﬂejﬁa@mau 2 3(3-0-6)
(Selected Topic in Composites II)
rdeAunou  : Lidl
Prerequisite  : None

nsAnwluavvioFesdnamensiuiannanidadn dndnuidesdnuAuaiifim unany
391115 Lonansivns wazuledifiodenideiiaulaud@nuiddniagldfuduuginaneansed
Unw ihdnwideshssnunsfnwmuguuuuiidvuslagaedsndidndnudarin

Deep studies in interesting selected topics in composites, Students are required to research
textboxs, articles in academic documents and journals, and website to select a topic of their
interest in order to study in depth under supervision of advisors, Report of their study must be

written in the format designated by students’ department.

MydauAsIzRnedLeS 3(3-0-6)
(Polymer Synthesis)
Idsduneu Ll
Prerequisite  : None

Tassassvasmedwes mIduunwedwesineufisemedwelsety FBuaznalnnisdunszvinedwes
waENBAWaIYINN mqwﬁwaﬁma%w%’mwu%u wuuTeeaely LuunSUaawniu wuudesiiniay
UfAsenaiinnnuas wmetialml lunsdaaseinedwes

Polymer structure, classification of polymerization reactions, method and mechanism of
polymerization of synthetic and biopolymers. Theory of step growth polymerization, chain
growth polymerization, ring-opening polymerization, ionic and photochemical polymerization.

Novel polymerization methods.

NNIATIVANYULLANIZVDINOALNDS 3(3-0-6)
(Polymer Characterization)
desduneu Ll
Prerequisite : None

NINTIVANYUZANIZVDINDANDTIEITHAN 9 TIWDININTZI WA A1UnLe wellamsaalasalnd
windadunsise weadawesialalasddy uazmedaduadesiunuAnsloiuud ninsziasiiegns
Aduveuddneldmaiamsdeauuvesdidng ﬂé'aﬂfqa‘wﬁﬂﬁﬁLﬁﬂmaut,muaiaﬂﬂi'm WinAaAusou
auiRgana wazlnil

Characterization of polymers. Methods used include light scattering, viscosity spectroscopy.
Infrared, circular dichroism and nuclear magnetic resonance spectroscopy. Solid samples are
characterized by X-ray diffraction, scanning electron microscopy, differential thermal analysis,

mechanical properties and electrical properties.

madevaninuasauaiiesveanedwes 3(3-0-6)
(Degradation and Stability of Polymer)
JndsAuney il
Prerequisite  : None
nalnmadesanimvesmediwes  madeuanmiilosinuas fedanuieu UfATeeentindu auna
wazNITEAESIMETININ . Aaadesvemediues wavansiiuaueaies weluladmsihnduuldlnl
Mechanism of degradation of polymers. Degradation of polymers by light, radiation, heat,
oxidation, mechanical and biological means (biodegradation of polymers): stabilization of

polymers and stabilizers. Recycling technology.



010627504

010627505

010627506

010627507

lassafanazaudRveianay 3(3-0-6)
(Structure and Properties of Composites)
deAunou  : Lidl
Prerequisite  : None
Saopavuvuidule Ilvesuaziained Yaquaudonedwes Tanuauielave Yaguaudoiwsidin
am]’aL%qnasuaﬁa@mauﬁgqLmuamaaﬂLLaz@uﬁmaaﬂmmmmuﬁamiLmﬂﬁ’ﬂuazv-nma”wsumi’a@mau
Fibrous composite materials, fibers and whiskers. Polymer-matrix composites, Metal-matrix
composites, Ceramic-matrix composites. Elastic and inelastic properties of composites, fracture
strength and fatigue.

ﬁ’amﬁmau%uqa 3(3-0-6)
(Advanced Composite Materials)

Jdeduneu o lud

Prerequisite : None

NS msﬂﬁugﬂl,l,azauﬁaﬂuaﬂ’?a@wau Aseesavetiannanyiingne namansseAuyanIAves
Fanuan namansszduamnavesanuan nizurunsdeudnmussiaguay misenuuulagldtagseu
Az uessrUUanuay audinistuguasmsldusslend

Reinforcements, their fabrication and properties of compositeso Interfaces in various types of
composites. Micromechanics of composites, macromechanics of composites. Failure process in
composites. Designing with composites. Specific important composite systems, their fabrication

properties and applications.

nsuaninvesdan 3(3-0-6)
(Fracture of Materials)
IdsAuneu  : Ll
Prerequisite  : None

Msidonanin uagmsuanvinuesiagmelinnudy Tnerhufaifamsitnadomsuaniin nalnns
wanTfnuuUdanaindadunasiuudaainnanainid ssdiu msAnweuudwswezarsmiovedans
wilnuazwedwes laeidsiennuduiusseninnssuiunsivandfvesTanuarlasiainqania

The failure and fracture of materials under applied stress with particular emphases on the
materials characteristics that influence fracture. The introductions to linear elastic fracture
mechanism and elastic plastic fracture mechanism. The strength and toughness of metals, ceramics

and polymers will be explored with regard to processing property relationships and microstructure.

Adlamansiugedmivimnsaatan 3(3-0-6)
(Advanced Mathematics for Materials Engineering)
wdedunew Ll
Prerequisite  : None
MIBATnAETWaTIeeT aunseuiusandiey nanisulanises  wansuUamiUany aunis
ayiusgesludymmedan 019 Jaymlumsaewm nssuisnaddlunsieswideyannnismeaes
Vector and tensor analyses. Ordinary differential equations. Fourier transform. Laplace
transform. Partial differential equations in materials problems, e.g. a transport problem.

Statistical methods in experimental data analyses.



010627508

010627509

010627510

010627601

NM33ANTsAenagnslunuImngsy 3(3-0-6)
(Strategic Engineering Management)
deAunou  : Lidl
Prerequisite  : None

nagmsuaznsldiuieudaudeiy nagrsiiuidunuardasuy nanssugsiadanagns viaud
anepsa Kanagns n1sudanagnslugnmsuun nsdlfinuinisdanisideanagnslussdnsmamnssuway
dwsugusenauns

Competitive strategy and advantages. Red- and Blue-ocean strategy. Strategic business
planning. Balanced score card. Strategy map. Implementation of the strategy. Case studies on

the strategic management in engineering corporate and for the entrepreneur.

sefouisitomaimnsafandugs 2(2-0-4)
(Advanced Research Methodology in Materials Engineering)
dsAuneu  : Ll
Prerequisite  : None

N1598NKUULAZNITIATIEINANITNAABIIEITNNETH LU N1IAMUATUIAFIBEN N1TFUAIBEN
UAYANTIATIZAANLLUTUTIU

Statistical experimental design and analysis, e.g. data size, sampling and analysis of variance.

a

q%'v?m?hLam%uqﬂmﬁmnssmi’aﬂ 2(2-0-9)
(Advanced Numerical Methods in Materials Engineering)
wdedunew il
Prerequisite  : None

nvesauns Mdsiavdmiuaunsivadadadu mamAsangauiign maneyiusuasiius
Faday maudauniseyiusiudymmadamnssudan wu aunisnisunsideinay Binludioduudly
Tyvnadennssuian

Roots of equation. Numerical methods for algebraic equation. Optimisation. Numerical
differential equation in materials problems,e.g. diffusion equation. Finite element in matersals

engineering problems.

dunumadmnssudan 1 1(0-3-1)
(Materials Engineering Seminar |)
dedunen o lud
Prerequisite : None

813138 Usesivnieniaivardanisusseneiidenis ieadestuarvivfidndnenieu
thnwdeatrilsnisusseredingn asuuazeAuneiieafuanusildsuannsilenisussensenanse
UsgdimerarmualitnAnwiluilannsussensusnaniuiisng udnhanuiildsuinysanmaiedy
wuaslunisviniventinussely

Lecturers on topics related to students’ field of study will be provided. Students are
required to attend those lectures, to summarize, and to discuss what they have gained from
them in class. Students may be assigned to attend lectures outside the university. Integration of
the gained knowledge will be used as a guideline for conducting students’ own dissertation.



010627602

010627603

010627604

010627605

dunumadmnssudan 2 1(0-3-1)
(Materials Engineering Seminar )
JdeAunew 010627601 duNUIMEIAINTIUTEHR 1
Prerequisite  : 010627601 Materials Engineering Seminar |

Fuuunfeatuilyniniside weanuimdludesdneiieg MaIAINTINTan (S98afeduuun 1)
thdnwdesAnuduniiitosineg Miedesiuarnideuninsis unawdvnis wnans3uns udn
asuesiianla thiaueludusunareiusesiudy

Seminar on research problems or recent advances in various topics in materials engineering,
Students are required to research various topics in relation to their field of study from
texybooks, articles in academic documents and journals, and website, Topic of the study they
are interested in must be summarized, presented and discussed in class.

dunumadmnssudan 3 1(0-3-1)
(Materials Engineering Seminar IIl)
JdeAuneu ¢ 010627602 dunwwndiensudan 2 viveaunsanwseauUsaaiv
Prerequisite  : 010627602 Materials Engineering Seminar Il or Master degree
graduated

Fuuunfeatuilyninsise weanuiamiludesnmiieg MaIINssuTan (B19898adunun 2)
tndnwdesAnmduniiiFosineg Miedestuarnideuninsis unandvnis wnans3uns udn
asuesiianla thiaueludusunarediusesiudy

Seminar on research problems or recent advances in various topics in materials engineering,
Students are required to research various topics in relation to their field of study from
texybooks, articles in academic documents and journals, and website, Topic of the study they
are interested in must be summarized, presented and discussed in class.

funumaImnssudan 4 1(0-3-1)
(Materials Engineering Seminar V)
ndsAunen 010627603 dunudeanssudag 3
Prerequisite  : 010627603 Materials Engineering Seminar |ll

FuunAefuiymnside vieanufnuiluFesdadieg madmnssutan §ededdumun 3)
tndnwdesAnuduniiitosineg Miedestuarnideuninsis unadvnis wnans3uns udn
asuFesiianla thiauelududsunazeusesiudy

Seminar on research problems or recent advances in various topics in materials engineering,
Students are required to research various topics in relation to their field of study from
texybooks, articles in academic documents and journals, and website, Topic of the study they
are interested in must be summarized, presented and discussed in class.

Ineinus 48
(Dissertation)

Fndedunen  : leganuiuyeurednIAIn

Prerequisite  : Department Permission

SnfnwdewidnerinusmelimuuziivesensdfivsavildsunisusslneSufininende
tinfnufes foRmunguasdevsduiiduunlaeniainuasindisingduegaasinia

Students are required to conduct a dissertation under supervision of advisors appointed by
Graduate School. Rules and regulations for undertaking dissertation set by students’

department and Graduate School must be observed strictly.



010627606

010627607

010627608

Ang1dnus 72

(Dissertation)
Fdefuney  : legANUIUYEUYBINIATIN
Prerequisite  : Department Permission

Sndnwdewiinerinusmelimuuziivesensdfivinvildsunsusdlnedufininende
tinfinwdes UftRnunquastetaduiimualasnaiviuassadinineidveiansenin

Students are required to conduct a dissertation under supervision of advisors appointed by
Graduate School. Rules and regulations for undertaking dissertation set by students’

department and Graduate School must be observed strictly.

Ineinus 36
(Dissertation)

Jdaduney  : lngAUiuYeUYeINIAIT

Prerequisite  : Department Permission

Snfnwdewidnerinusmelimuuziivesensdfivsavildsunisussilnedufininende
tinAnufes foRmunguasdovsduiiduunlaeniainuasindisingduesaasinia

Students are required to conduct a dissertation under supervision of advisors appointed by
Graduate School. Rules and regulations for undertaking dissertation set by students’

department and Graduate School must be observed strictly.

Ineinus 48
(Dissertation)

Fndedunen  : lnganuiuyeureInIAIn

Prerequisite  : Department Permission

Hnfnwdewidnerinusmelimuuziivesensdivsavildsunsudsalnedufininends
tinfnufes foRmunguasdovsduiiduunlaeniainuasUndisingdueguasinia

Students are required to conduct a dissertation under supervision of advisors appointed by
Graduate School. Rules and regulations for undertaking dissertation set by students’

department and Graduate School must be observed strictly.



