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$#NINIYIUIAU (Required Courses)
FyUsAu
WAV do3un Iuunmdlein (Ussene-Ujia-Anedaenuies)

010627001  gauvnaranSwAzIaUAENTYRITER 3(3-0-6)
(Thermodynamics and Kinetics of Materials)

010627002  Usngnisaimsanemlunssuizniaian 3(3-0-6)
(Transport Phenomena in Materials Processing)

010627003  audRveYIHA 3(3-0-6)
(Properties of Materials)

010627004  wiAliadugedmiumansdnuaziamsesian 3(3-0-6)
(Advanced Techniques for Materials Characterization)

010627005 L‘wﬂﬁﬂsﬁzugﬂuﬁmﬂﬁﬁaﬂﬁﬁU@ﬁﬁ@ﬁ’]ﬁ@% 1(0-3-1)
(Advanced Techniques Laboratory in Materials Science)

010625601  dunuMaImnssudan 1 1(0-3-1)
(Materials Engineering Seminar 1)

010625602 é’uummﬁmﬂs'ﬁﬁa@ 2 1(0-3-1)

(Materials Engineering Seminar II)

AneuNUS
SHEIY I3 FUIUNULLAA
010625603  NYIUNUS 12

(Thesis)



wuInIvaen (Electives)

TAssivdenanuuinlawrunvvilditdesnin 6 miiein wazSuwivdenyiluannluiuusivvseusn
wauIY Fadageuntglunminerdemalulagnssreminamssuasinie way/vMsoanitugaufnwidus nlasu

ALY UIINNTIUNSUSISUANgRsnewdn 3 wiuaein

Fvndsnianzuvus (Elective in Specialized Field)

1. wausIINeaLNes (Polymer Engineering)

IRAIYN FoAn
010627101  3Sleladvowediues
(Rheology of Polymers)
010627102  nSHAANDALLDS
(Manufacturing of Polymers)
010627103 msmémﬂuaﬂwaﬁma%ﬁﬁzuqﬁ
(Advanced Manufacturing of Polymers)
010627104  auvAnnanazmsdemslunediues
(Mechanical Properties and Failure in Polymers)
010627105  Banalawes
(Elastomers)
010627106  (3esdntameniwnuiannguwedues 1
(Selected Topic in Polymers I)
010627107  Bosdnmgnissiuiagnguwediues 2

(Selected Topic in Polymers I1)

2. wausIvlans (Metallurgical Engineering)

IRAIYN FoAn

010627201  langIne1niunIn

(Physical Metallurgy)
010627202  nalnanudemelussuulans

(Failure Mechanisms in Metallic Systems)
010627203  NITUINANTOU

(Heat Treatment)
010627204  n1sWanlany

(Metal Production)
010627205  MsHARlanEFUNTTOM

(Wrought Metal Processing)
010627206  n1svaslane

(Casting of Metals)
010627207  langWauuaNngumaN

(Non-ferrous Alloys)
010627208 &AM

(Steel)
010627209  JFINTIUR?

(Surface Engineering)
010627210 msffmﬂi'auiauz%ugd

(Advanced Metallic Corrosion)
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Juunen (UsTee-Uj)
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010627211

010627212

010627213

010627214

nsaTRgdauLaznslesiunsiansoulansy
(Metallic Corrosion Testing and Protection)
oonBinduigamgiias

(High Temperature Oxidation)
Besdaamzgmeiiagngulans 1
(Selected Topic in Metallic Materials 1)
Sesmarezmsimiannaulans 2
(Selected Topic in Metallic Materials 1)

3. WIUIVWI3N (Ceramics Engineering)

SHEIYI
010627301

010627302

010627303

010627304

010627305

010627306

010627307

010627308

Fodn
NTIUIDHY
(Powder Processing)
audAvasTaninluaimngsy
(Properties of Engineering Ceramic Materials)
winlindmsuanimnssdlugeaivnssy
(Engineering Ceramics in Industry)
auiRnsdidnnsetindvoasniin
(Electronic Properties of Ceramics)
wdndedidnnsednduasiBainumans
(Electronic and Optical Ceramics)
Taiualndn
(Magnetic Materials)
Fesmaremssmuiannauiesiin 1
(Selected Topic in Ceramics 1)
Bosdnamemasnuiannguissiiin 2

(Selected Topic in Ceramics II)

4. urusY1IaaneN (Composites Engineering)

SUEIY
010627401

010627402

010627403

010627404

010627405

Fodm
TANHAMATULT
(Reinforced Composite Materials)
N3FUIBNTHER TR AL
(Composite Processing)
nafansvasIanna
(Mechanics of Composites)
Fesmarenssmuiannautaguay 1
(Selected Topic in Composites 1)
Bosdnianzymasuiagnauianees 2

(Selected Topic in Composites 1)
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3(3-0-6)



Jendonialu (General Elective)

SUEIY
010627501

010627502

010627503

010627504

010627505

010627506

010627507

010627508

LHUNISANEN

SWEIY
010627001

010627003

010627004

010627005

AU
010627002

010627XXX

010625601

4' a
Y3IY

AMIAUATIZINORLLDS

(Polymer Synthesis)

NNIATIVANYULIANIZVDINDRLUDS
(Polymer Characterization)
msdenannuazAaiiosvemedes
(Degradation and Stability of Polymer)
lassasuaraudRvesiannay

(Structure and Properties of Composites)

Tanwanduga

(Advanced Composite Materials)
MIUANTNYDITE0)

(Fracture of Materials)

AdlnmansTugedmiuImnsIuian

Iuruniiein (UsTEE-UUR-AnwiAienueg)
3(3-0-6)

3(3-0-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)

3(3-0-6)

(Advanced Mathematics for Materials Engineering)

N39ANTSBanagnslunuiamngsy

(Strategic Engineering Management)

QUUNAFANTLAZIAUPANANTVRY

(Thermodynamics and Kinetics of Materials)

auURvedan

(Properties of Materials)

waladugedmsuNInTIIRNvuEIaNIz YR IEn
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3(3-0-6)
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A1ANITANEIN 1

FUIUUUILAAN
3(3-0-6)

3(3-0-6)

3(3-0-6)

(Advanced Techniques for Materials Characterization)

wetatugduesufiRinisvesTanmans

1(0-3-1)

(Advanced Techniques Laboratory in Materials Science)

Usingnisainsaewlunssuismedan

(Transport Phenomena in Materials Processing)

90 10 uUQehn
U9 1 aanshnen 2

P UANLANIZUVUS

(Elective in Specialized Field)

dunuyademnssudag 1

(Materials Engineering Seminar 1)
374 7 wiiaena

FUIUNUILARN
3(3-0-6)

3(3-0-6)

1(0-3-1)



a2
010627XXX

0106275XX

010625602

010625603

SHEIYN
010625603

A5 U818

010627001

010627002

Ui 2 mamsinendi 1
Fodw F1UIUAUNA

A UADALANIZ UV 3(3-0-6)
(Elective in Specialized Field)
Fudoniiily 3(3-0-6)
(Free Elective)
dunumadmnssudan 2 1(0-3-1)
(Materials Engineering Seminar II)
Anenfinus 2
(Thesis)

S99 wULwAA
U7 2 aansAnen 2

Fodwn FTUIUAULNA

NGNS 10
(Thesis)

3724 10 wudleha
QauVNaranLazIaUAanTYeTEn 3(3-0-6)
(Thermodynamics and Kinetics of Materials)
Jdeduney ¢ dd
Prerequisite  : None

ngMsuvmanmans sumiadl gavwaransvessTULYeIsazats waglaveraunisidsua
N15ASUHUNTANAR QUVNARIANSYDIRINALTENINNET Qauuna-Aansyotuaniiy Awldauysel
Wiodounnses wazansidevu snssmesufisenadl nalnnisvaunaans

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.

Usingnisainsaemlunssuismedan 3(3-0-6)

(Transport Phenomena in Materials Processing)

Furdadunay : badl

Prerequisite  : None

wnmuAnIhensivaveretva ssuvaunmsuiesalandnguesiSiesuazaumseuieu T
ﬂ'ﬁﬁ'lm’m%'aﬂuamuumﬁa Haynnsimnufeusuuivetuduazuuudinveuun nMswiaLseu n1s
WK S 9d ﬂgmam 1 uay 2 vesing miﬂiwﬂm“[.szjLme'mmmLiaqﬂiﬁﬂgmimmiaWaLwiuﬂiiuaﬁwﬂﬁaam il
Ui'mgmizumimaLﬂumﬁawm’nmau e masudsivenilavsuarnsiiiulaveman

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

audRvesidn 3(3-0-6)
(Properties of Materials)

Jdeduneu Tl

Prerequisite  : None
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szUUTRUMiNn-asueu AnusilasiuvesvaiianstuguvedlaneidrAg nswde n133a n13dn
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mi“ﬁugﬂiﬂﬂi’ﬁwwda miﬁaeﬁugﬂ AMNTINVDLANTUDNNGULMAN Nuguveanalnnisifinay
wdaussualany lassafrassfinuasnisidsualuesfin maifaui anuduvesainudunas
ANudEAYveeTass 1 lulanUseinngslin ﬁuiﬂumaaﬂﬁﬁugﬂLLasmiwém wlinKe 1Aseasng
luanauazantfvenediwes waliansiwedweslswdu waznisauauanifvemediues naila
mi“ﬁugﬂﬁugm WU N153a N5 nsAawEn mqwﬁﬁugmmaﬁaqwam n1sAIvAuantalagnis
Suusaedulauarauna Taguauwuulasaasne

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.

mﬂﬁﬂ%uqqﬁm%’umimmé’wmLawwuaﬁa@ 3(3-0-6)
(Advanced Techniques for Materials Characterization)
deduneu o Ll
Prerequisite : None

Lwﬂﬁﬂﬁu’wmaﬁL?ﬁ'mimﬁumﬁLﬂswﬁﬁmmuazmﬁmeﬁmﬂmwmaﬁaﬂ Anwndnnig
Anrzilasiaimdndemaianadivuessidiond udnnmenadesiiouaznslindemanssa
Lets ﬂﬁ@ﬂ@ﬁﬂiiﬂﬁ@ﬁﬂmiau mﬁLﬂiwﬁszﬁwamﬂimﬁﬁLLmSLﬁﬂmiauﬁaaﬂﬁaﬂ@amiﬂﬂ@Lﬁﬂmau
LuUdednsIn (loadldy) wagndesganssmididnnseunuudemiu (Bidy) iednwaruduiussewing
lassadsganauazautRnenmuesian nMsleszilimemedaedied wndiea walewued ua
lleWdy Tfimsliesgimsgamamitodlafwiiseuaziefiosnwuesian

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

wedadugsluiosjinivesianmans 1(0-3-1)
(Advanced Techniques Laboratory in Materials Science)
Jdeduneu - il
Prerequisite  : None

Tassa¥randn nsidsnuuvesdsdidnd Bndisdrigesisadud ununiaugauasaaliauysal
msﬁwmmmsﬁﬂmm%’juﬁug’m%ﬂqamiﬁumam%%d@Lﬁﬂmauuammﬁ%%%gu 9 1YY ANTIAU
manivesaundesy islouuuiiiAnanmsaluvesdidnnseu audAinenauasnginssuvesianned
wes  maiiendnlud mavihlilaveuarlavenaundusdu nsnifuarauivenesin

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.

Slelagvaanodiues 3(3-0-6)
(Rheology of Polymers)
Jdeduneu - hidl
Prerequisite  : None

woAnssun1sivaresnedieiuarseuuneanesd Seladuarszidovinisaaesildfnuanda
Liduindouwasidladanafinvewedlvanedwes swandendmouiuaznsuszanddeufuRiu
Ygymlunssuidnanedimes

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.

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

JdeAunou - Tl

Prerequisite  : None

Uifasinsaaduuutazmsensalonty nssuitnsdadiuuy msuadivestunude ausu
TNSIULRUN mé’m?maﬂgtﬁmuaw_j JUNTIMAsUIAEiakaENITeRNLUUANg NMIgnsalaud n1swda
WIHUULAENNTEAIATIN NMIATUANAMAIN NMTUAT Y

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.

manAnvesweAiLDdugs 3(3-0-6)
(Advanced Manufacturing of Polymers)
sAuneu  : 010627102 NSHAANWDAILDS
Prerequisite  : 010627102 Manufacturing of Polymers

mMelTesiuifurivenisiaduuy waenssain mnuddyvesmniived mstusuluuuuly
NINARN NITOONLUULLRLNLAZAIY N1552UIDINIA T2UUNAITINAILSOULAZIZUIEAIILTOU AT
Arszvinisiva nmsundgm

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

audfinenawaznisdemelunedines 3(3-0-6)
(Mechanical Properties and Failure in Polymers)
Jdeduneu Tl
Prerequisite  : None

aulifvosTannediued nsuanateal M3y uaznalnvesdarafindi n1svesdavessendn
nquiialadanadin iieeSurensidesuuasnsinavesianmediues

Properties of polymeric materials. Crazing, creep and elasticity mechanisms. Crack growth.
Visco-elastic theory for describing deformation and flow of polymeric materials.

danalames 3(3-0-6)
(Elastomers)

Idsduneu  : o laidl

Prerequisite : None

auUR nsudauaznisuszandldvesens infiuasinaluladuesiamluedu nmsiasuauudanss
UDEGENGIGIEGE

Properties, production and applications of rubbers. Vulcanization chemistry and
technology. Reinforcement of elastomers.

Fesimaremsimuiannaumedied 1 3(3-0-6)
(Selected Topic in Polymers 1)
dedunou - Tl
Prerequisite : None
nmsnwluavvieizesindenluianndunedues dndAnwidesdnuduainihm unaiinms
naninms wasdulediiedenidefiaulaud@nuidedniaglusuusinnnenansdfivinm
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.

Fesfmaremsiuiannagunediies 2 3(3-0-6)
(Selected Topic in Polymers I1)
dedunou - Tl
Prerequisite : None

nmsnuluavviezesimdenluianndunedues dndAnwidesdnuduainihm unaiinms
enansivng wazdulediiedenideiiauland@nuidednlneldfuduusinaneassiuinm
thanwfesihnenunsnausuuuuiidmuslneneinditndnundin

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.

TanginenienIn 3(3-0-6)
(Physical Metallurgy)
dedunow -l
Prerequisite : None
namans analdanysaivedlassaiiendn wagmeiliudusdulaeyliAnoyniauasyiili
Wulavguay nouienuliauysaige @y wazszuu maiauaznsindeuiivesialaindy
Mechanics, crystal structure defects, precipitation and alloys. Theory of point, line and
plane defects. Creation and movement of dislocations.



010627202

010627203

010627204

010627205

nalnAudemelussuulany 3(3-0-6)
(Failure Mechanisms in Metallic Systems)
JdsAuneu - lud
Prerequisite  : None

HAaveImAULAzAILASEnluianUssIanlane AseuAguianaln nsdegUuuuBanadin was
WUUNTIS AMNEEMsLUUmteInazluulUTIE 1A N15a1 nseenuuulasAlefenisuenlui
AUUANTDY LAZAULTNUDIAIIULAY

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

NIINTBNNANTOUY 3(3-0-6)
(Heat Treatment)
Jdeduneu Tl
Prerequisite  : None

nssuISmswasunlasandivesanlaonssuiimemnufeuvedlansna 1?13@1uLLazuaﬂﬂﬁjmm§ﬂ
ﬂ']iLingEJuLLﬂaﬂVl’Nﬂ’]EJﬂ”IWLLa%‘VI’NLﬂﬁi%%dﬂﬂ’ﬁ@‘U@lau n15aUUNA N1saUATANY LLa%ﬂﬂiLEﬁuﬁ’J@Ejﬂﬂ
51 namfunaiauaznalnnsiiiudusdeerilifneuynia

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
guenching. Discusses the technique and mechanism of precipitation hardening.

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

dsiuneu o laidl

Prerequisite  : None

nsarnlanzanuslufiu maviliuians msuenlavsingsdmivmannduasuizenniglun
Uszifeansnisnanlans

Extraction from the ground refining Separation Blast furnace for steel and its reactions.
History of metal production.

nsHaRlanggUNTIM 3(3-0-6)
(Wrought Metal Processing)
Fdeduneu o Ll
Prerequisite : None

AuAnTIUEeAkaz MUz ndlivesnsnisnandnlavesunssa nufmstugliaenssn nisdn
N30 N13AIRAZNITVINRY NIFIFIIUTDIUT A ud LLa:@mﬁﬂwmzﬂuaﬂﬂixmumiﬂﬁmgauuﬂaaﬁLﬁ@
JufuTanunenssuIunHan

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)
Jdeduneu Tl
Prerequisite  : None

MsvdeuarautAveslansinal N1300NUUUNIVROLUUNTIBLAZNIVIROLULALIME LazN1S
Uszendldvsamaluladivani n1sufsinedsaunauarliiauna Tassadaganmannnsvde wagau
UNNIBIAINNSUdeia naAansnsivaveslanivial nsesndinduredlansian

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.

TangnauLoNNaUWIAN 3(3-0-6)
(Non-ferrous Alloys)
Jndeduney - ldd
Prerequisite  : None
SWEJEWL%‘&J@LﬁaﬁﬁUIﬂNﬁ%Nﬁlaﬂ’]ﬂ n33038n15WEn wazautRveslansnauuennquinan
avaliflon vownd Iwndley nifa wunilley ﬂﬁlﬂﬂﬁﬁﬂiﬁawwauuaﬂﬂ&jumﬁﬂLLGﬁqLLsas‘ﬁu
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)

dsiuneu o laidl

Prerequisite  : None

seandeniivaiulasiainegania nssuisniswdn wazauiAveandnnduaglansnanan-
ANSUBU uNUgTiaunaTEIIuNAN-ASUBUKAZNISAIUANIATIEIIRaNIA N1seenwUUWANNATSally
nsuszegnd nalnmavililavenalungumdnudaustu

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.

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

deAuneu - Tl

Prerequisite  : None

AnuazIRNETaNEl WasRaNTAABUEn winnsveunalulagnisiedeuiin wasdali3eu/
ooy manuediouiiameaiuieu nssuitmeialesiawes nswenyuiiamelelagdznig
nMenuazynaall wagnsilidoauiinn

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.

10



010627210

010627211

010627212

010627213

msﬁﬂﬂ'ﬁauiaw%uqq 3(3-0-6)
(Advanced Metallic Corrosion)
Jdeduneu Tl
Prerequisite  : None

mﬁlw%ﬂﬁugmmmmiﬁﬂﬂﬁau ‘vié’ﬂqm‘mwamam%maamiﬁ’mﬂ'ﬁ'auﬁlaumam%ﬁ%’sGiaiz‘mfwiam
wazasazate Usingnisainisanawmlunisianseu 35lwanlsiedu aidalvsanaUduiiunudnisg
il nsfanseusuuieg nswandrndesainanudusiy wiidnalunisianseulany
pondndureslave n1stlesdunisinnsou

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.

nIsnTdeulaznstasiunisiansoulans 3(3-0-6)
(Metallic Corrosion Testing and Protection)
deAunou - Tl
Prerequisite  : None
NMIRTEUNNIIANIBULABATAIY WU N1TaTIvd@euuadllnin nsnsrvaeusinueinisia
nsou sulaun miﬁ“mﬂi'ammuﬁﬂﬂLLUUEL%M wuugouniu wuudalnnin wUUTENINNATU NS
Joafunsiansounuuueluiin wuuualnin ansdudentsiansen wavn1sndeuRalnegiSeng |
Corrosion testings e.g. electrochemical test. Testing for corrosion types; uniform, pitting,
crevice, galvanie, intergranular corrosion, anodic protection, cathodic protection, inhibitors,
coating and linings.

ponTinduilguvniys 3(3-0-6)
(High Temperature Oxidation)
JeAuneu - Tl
Prerequisite  : None

Sanitoamgiias msiu msliinnudouunlansnan woslulaufindvesfie1eendindu uas
unugivesioadeusy saumanivosniseendlad vinveseenlesd uazdalid lassadrefilsiauysal
oy mﬂmﬂaaﬂiﬁ?jm BNITMAUAIENTVDINITOONTLATU N150ONTIATUVDIaNE NEL ﬂ’lﬁEIE]ﬂSULWU‘u
melu miLUa'&JuamwmiaaﬂGﬂmﬁuuﬁ]’mmﬂuﬁmeuaﬂ DONTLATULUULANA LLauﬂ’]ﬁL"lﬂﬁﬁﬂﬂuuﬂ
yasmsiiniaana stuulavsnau iy mi‘wwmaLﬂaLwaﬂﬁﬂmﬂumsaaﬂmmu

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.

Sosdaamzgmainiagngulans 1 3(3-0-6)
(Selected Topic in Metallic Materials 1)
edunow -l
Prerequisite : None

nsAnluavvioiFesdaimemeiuiangulans  dnAnwdesdnuduniiiin unanu
913 lenansiving uazduledifiodenidefiaulaudAnuiddningldfufuusianoiansdd
Usnw

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.
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010627214

010627301

010627302

010627303

Sosdaamzgmaiiagngulans 2 3(3-0-6)
(Selected Topic in Metallic Materials II)
edunow - Tl
Prerequisite : None

nmsfnwlumvmioFesdaanemsiuiagnaulansidedn  dhdnwideadnwiduainfiim
wnANEITNTg tenansivinis wasdulsdifiedeniidefiaulaudidnuidedniaeldsuuuginnn
9191387UI W tinAnwdesimenunisinwinusUuuuiidmualaeneividn@nwdada

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.

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

Jdeduneu Tl

Prerequisite  : None

NSHARTAAIINKG NITIATILVVUIATDIDUNIA IULAART NMIHTEULaZEUATIEININAT 1159
SLﬁLL’fﬁﬂ’J’]ﬂJL‘?J’m%UQJ%u AUURAYDIADAADEALAZAITAYANY N1TNTIDANYULLANIZUDING NITHITULADS
Tiwnmsvedlassasngania

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.

audAvasTanwiinluaimnssy 3(3-0-6)
(Properties of Engineering Ceramic Materials)
Jdeduneu il
Prerequisite  : None

Tassairevesianeniinuardsifinaseauifuasmsidomevedasiaine amnudeivluesiiin
Tugdahayad nalnnisifadsuutasedrsdundumaniudeluwsfinuazuiy auunnsedly
LBTIINWATAUTUYDIAIIULAL

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.

winiindmsuandmnssdlugeaivnssy 3(3-0-6)
(Engineering Ceramics in Industry)
Jdeduneu - Ll
Prerequisite  : None

numunssuAsnswndn wadelunsednesfin Wy nsuaeuuudulva  videnszurunisld
Nurerfind miundmnsssy Megrnsidnurearsiinlunuimnssy 1wy lveasy svgiiun
woslalle waswsdndmsuauganim

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.

12



010627304

010627305

010627306

010627307

aulRnsdidnnsetindvoasniin 3(3-0-6)
(Electronic Properties of Ceramics)
JdeAuneu - Tl
Prerequisite  : None
Iﬂiaa%ﬁa@lﬁﬂmawaﬁaamﬂﬁﬂLLazi’aaﬁaﬁaﬁwaﬂﬂﬁawamam%maa@Lﬁﬂmau naFnansvoInaL
nouivedidnaseudass uasnquiuaundsnu uvminAaiuledidnmin wlsdnvin ieledidnyin
anmzudwidn nalihdsen uardidnlns-oeufin
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.

wsfingediannsednduasdaiaumans 3(3-0-6)
(Electronic and Optical Ceramics)
Judefuneu 010627304 a@udivnsdianvsedndveasniin
Prerequisite  : 010627304 Electronic Properties of Ceramics
FanRadniuaznsudn nislavesndn alaseaiievesiidy vaweun  MavuaLazded i
vonsasin gunsalliladidnvin slsdidnnin ieledidnyin awwes Lazueada
Semiconductors and their production, crystal growth, thin film microstructure.
Miniaturization and limitation for integrated circuits. Devices using dielectrics, ferroelectrics,
piezoelectrics, LASERs and LEDs.

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

Jdeduneu Tl

Prerequisite  : None

nouivenivanvaianusls w3 uazuoufinls nalnanmaudawiwén Jaquaiiwinuuu
wlanazsauuaznsUssandldan sudanslsd Jaquadmdndinan SmCo wag NdFeB anmiilni
Beprmdosdu nquiiugiusaraut® waznsUszgndldnurestanilnihdseinvinsssun uay
EPCRRIVERRER

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.

L%qﬁ’ﬂLawwmdé"]uﬁ’a@mjumswﬁﬂ 1 3(3-0-6)
(Selected Topic in Ceramics 1)
dsAuneu  : o laidl
Prerequisite  : None

m‘aﬁﬂwﬂummﬁaL%dﬁmawwmdﬁmi’a@ﬂq':ulfzjiwﬁﬂ UnAnwFeIdne1AUAIIRNITI UNAIM
39113 enansivms wasdulediadeniidefiaulaudafnuiddniegld suiuuziiaineranss
Uinw

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.
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010627308

010627401

010627402

010627403

010627404

Sesmanznsinuiannaunesisin 2 3(3-0-6)
(Selected Topic in Ceramics II)
rdedunow - lad
Prerequisite : None

nmsfnwluavmioiFesdaamemsinuiagnauesingedn  dnfnwdesdnwiduaism
unAEAING lenaninns uasiuledifiedenthdeiaulaudfinviddniagldsusuugiian
91913873 Thdnwdesimenumsfnunusuuuuiismuslagaeinidn@nuddn

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.

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

deduneu o Ll

Prerequisite : None

MsAnasoUTazduafwarenveseyaviedly  uazgusmasnadniiddeandives
Tanpan woAnssesnudu-mseden uaznalnmadevne fegaesiaguanililunuimnssu

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.

NIFUIBNTHEN TN AL 3(3-0-6)
(Composite Processing)
deduneu o Ll
Prerequisite : None

wadanisuanTanuay dulosn Wuledu ounia wasleseadis nadenld Yaquan nns
uAteym

Processing techniques to make composites, long fiber, short fiber, particulate and
structural. Choice of composite material. Problem solving.

nafansvesIannay 3(3-0-6)
(Mechanics of Composites)
rdedunou - Tl
Prerequisite : None

TalawSuuresiaguanludndamans nalnnisidens nseenLuUTAANALLAZNITEBNWUY
Lﬁaﬂ’]’]SJLL%QLLN mmﬁﬁzymmsaaﬂLmui’a@wau

Mathematical look at the advantages of composites. Failure mechanisms. Composite and
strong solid design. Problem solving in composite design.

L%qﬁ’ﬂLawwwwqé"luﬁ’aqﬂajui’a@wau 1 3(3-0-6)
(Selected Topic in Composites 1)
dsAuneu  : laidl
Prerequisite  : None
miﬁﬂwﬂua’lﬁu’lﬁaﬁlmﬁmLawwmﬁmﬁ’a@mau UNANYIABIANYIAUAIIFITY UNAILIBINTG
wnasivns waziulsditedenidefiaulauddnenddninglisusuuziaineransdiivinm
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.
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010627405

010627501

010627502

010627503

BesaawgmaeiiannguTanua 2 3(3-0-6)
(Selected Topic in Composites II)
dsiuneu o laidl
Prerequisite  : None

miﬁﬂwﬂua’mm’%aL%ﬂﬁmawwmaﬁmi’aﬂNaul,%aﬁﬂ UNANWIABIANIAUAIIFIT UNAIITINTG
wnasivns wazduledifiedeniideiiaulawdrAnviddnlneld Sumuuziianeransdivsnm
ﬁﬂﬁﬂmﬁaqﬁﬁﬂmmmiﬁﬂmmugmwuﬁﬁmwﬂ,manm%ﬂﬁﬁ'ﬂﬁﬂmﬁqﬁm

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.

nsdATIZANRLLDS 3(3-0-6)
(Polymer Synthesis)
deduneu o Lidl
Prerequisite  : None

lasaiwemedwes msduunnedweslneujisemediuelsetu FBuaznalnnisdunseiine
Buwos unzwodwosTinm nquinedwefietunuudu wuvrsiansls uwwunaTmumnu wuud
palinuazUfiisenatiannuas mallalvig lunsdansigvinedwes

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.

N1INTIENYULLANIZVOINOALDS 3(3-0-6)
(Polymer Characterization)
dedunou - Tl
Prerequisite : None

NNTNTINBAULLANIZVDINOAILDIAETITAIIY TINTINITNTZIRES Aunile wedanisaale
salnd wadadunsisn wadaweiAtailalasddunazinatiadedosuuniufnisloiuud n1s
Ainsedansseniiuvewddaslfinaiansdonuuvessidiing ﬂﬁ@dﬁgﬁ%iiﬂﬂﬁLﬁﬂﬁiaULLUU
doans1n wiadalnnuiou audidna wazlih

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.

mMsdenan muazanuiaiesvecnediues 3(3-0-6)
(Degradation and Stability of Polymer)
IdsAuneu o laidl
Prerequisite : None

nalnmadenaninvesmedwes naidenanimiesanuas 393 anudou UfATeneendiaty
NUNAKAZNITAANERINTININ AaTesveIedwes uazansiiuanuades waluladnisi
nauu gl

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.
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010627504

010627505

010627506

010627507

lassaianazaudiveianuay 3(3-0-6)
(Structure and Properties of Composites)
wdeduneu - Ldl
Prerequisite  : None
Saquauuvuidule Iuesuaziaines Jaouawdewodwes Yaguauiolany Yaquaniowsdin
aulifidanavesiaqHaiuuBmafnuardudanaiin mnsmumusomsusninua s e ansa
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.

Saquandugs 3(3-0-6)
(Advanced Composite Materials)

Jdeduneu Tl

Prerequisite  : None

ALY ﬂﬂiﬁugﬂLLazamﬁ'amaﬁaqmam HisesovatianNaNyiingng 9 namansseAugania
YOITAAHAL NAFNANTTEAVNNNIATDITARNAY ﬂizmum5L§auamwmaﬁaamam n1seanuuulagly
Saquan anuddanizdmesszuuTaguan autinstuguuasmslivsslon

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

nsuannuaadan 3(3-0-6)
(Fracture of Materials)
dsAuneu o laidl
Prerequisite  : None

AsdouanIn wazn1suaninvesianniglaniuau TnawuivaudRamsfidnadonisuaniin
nalnnisuaniinuuudanadndadunasuuudanainnaradnidosdu nsAnwianuudusuazain
willewedlave winlinuazwediwed lneaArladanuduiussenitanseuiumsivaudivesianuas
laseasnegania

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.

ﬂaimmam%%guqqﬁm%’ﬁmﬂiiui’a@ 3(3-0-6)
(Advanced Mathematics for Materials Engineering)
Jrdedunou ¢ lad
Prerequisite : None
MylpTginawesuasuees aunseunusaiy nansulamsies iansulamnuaty auns
suiusgegluleymedan oW Janlumsaiem nssdsneaddlunsiinneiteyaanmsnaaes
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.
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010627508

010625601

010625602

010625603

N5IANSNagnslunuImNTTy 3(3-0-6)
(Strategic Engineering Management)
Jdeduneu Tl
Prerequisite  : None

nagnsuarnsldUFeudauredu nagnsinuAunuasdasy mynunugsiadanagns viaiud
anesmin danagns msulanagnslugnsudud nsdlfnuvnisianmsdinagnsiuesinsmademnssuwas
dwdugusenaums

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.

dunumadmnssudan 1 1(0-3-1)
(Materials Engineering Seminar 1)
deAuneu - Tl
Prerequisite  : None

219138UsEiR T el asdnnisusseneiitedi Mieitestuaianindidndnudeu
fnfnwdeatriflanisussensding1n asluagedusefefuanudildsuannsilanisussens
919158UsEIIveaimualiinAnwiluflanisussereuenanudisae LLé’aﬁﬂmmiﬁlﬁ%’Umgim
msiefusnmslunsyindnendnusdely

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.

dunumadmnssudag 2 1(0-3-1)
(Materials Engineering Seminar II)
JdeAunew  : 010625601 dUNUINIIFINTINIAR 1
Prerequisite : 010625601 Materials Engineering Seminar |

Fununieafulgmnside viemnufimihluiEedinsiieg medmnssuan ($redededuaun 1)
TnAnwdesdnuduaindeineg ffeadestuainniideuaindisn unanudenig wenaisivnis
uhaguidesiiauly diauslutuiSounaveiumesauiu

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.

Inefinus 12
(Thesis)

Jdeaduney  : lngAuiureUTeINAIN

Prerequisite  : Department Permission

SnAnwdesiineingaelimuuziveerasefivinuildsunisusaneTadinine1d
tihAnwfes foRmunguazdedsduiidmunlasnainuayUudisingduegaasinin

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.
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