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$#NINIYIUIAU (Required Courses)

AV 1U9AY
e G Ha3n IuIUKUIEAN (UsTe-UUR-Aneriienuiag)

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

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

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

010627004 L'wﬂﬁﬂsﬁzugqﬁm%’umﬁmmﬁﬂwmzLawwuaﬁaq 3(3-0-6)
(Advanced Techniques for Materials Characterization)

010627005  wadadugsluiosjoRnisvesianmans 1(0-3-1)
(Advanced Techniques Laboratory in Materials Science)

010625601 é’i’uummﬁmﬂi'ﬁﬁa@ 1 1(0-3-1)
(Materials Engineering Seminar 1)

010625602  dunumMaImnssudan 2 1(0-3-1)

(Materials Engineering Seminar 1)

AIngsinus
SHEYN I3 UIUNUBAA
010625603  INYTINUS 12

(Thesis)



nundvnden (Electives)
TZsAnidennnuusinlausudvmidiitosnin 6 miein uazdsuividenialuanluwsudivviousn
wrusiv) Judaaounisluiminerdomaluladnszaemndmszsuasinie uaz/misantugaudnuidueg a3y
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Fvndsnianzuvus (Elective in Specialized Field)

1. wausIINeaLNes (Polymer Engineering)

e GO Ha3 IuIUNUILAN (UTT8-UUR-Aneriienuiag)

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

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

010627103 mswémﬂuaﬂwaﬁma%ﬁﬁzuqﬁ 3(3-0-6)
(Advanced Manufacturing of Polymers)

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

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

010627106 L%qﬁ’mLawwmdéﬁu%m&juwaﬁLuaé 1 3(3-0-6)

(Selected Topic in Polymers |)
010627107  Fosdnamenauianngunediues 2 3(3-0-6)
(Selected Topic in Polymers 1)

2. wausIvlans (Metallurgical Engineering)

WY Ha3 IUIUNUILAN (UTTe-UUR-Anerdienuiag)

010627201  langIne1niunIn 3(3-0-6)
(Physical Metallurgy)

010627202  nalnanudemeluszuulans 3(3-0-6)
(Failure Mechanisms in Metallic Systems)

010627203  NITUITNNAIMSOU 3(3-0-6)
(Heat Treatment)

010627204  nsuanlane 3(3-0-6)
(Metal Production)

010627205  MsHARlaNEFUNTTO 3(3-0-6)
(Wrought Metal Processing)

010627206  n1svaslans 3(3-0-6)
(Casting of Metals)

010627207  langWauuaNngumaN 3(3-0-6)
(Non-ferrous Alloys)

010627208  LANAAT 3(3-0-6)
(Steel)

010627209  JFINTIUR? 3(3-0-6)
(Surface Engineering)

010627210 miﬁmﬂiauiam%uga 3(3-0-6)

(Advanced Metallic Corrosion)



010627211

010627212

010627213

010627214

nsaTRgdauLaznslesiunsiansoulansy
(Metallic Corrosion Testing and Protection)
oonBinduigamgiias

(High Temperature Oxidation)
Besdaamzmaeiniagngulans 1
(Selected Topic in Metallic Materials 1)
Sesimaremsimiannaulans 2
(Selected Topic in Metallic Materials 1)

3. HIUIVWI3N (Ceramics Engineering)

SHEIYN
010627301

010627302

010627303

010627304

010627305

010627306

010627307

010627308

Fodn
NTIUIDHY
(Powder Processing)
auUAvasTanwinluaimnssy
(Properties of Engineering Ceramic Materials)
wsnlindmsuanimnssdlugeaivnssy
(Engineering Ceramics in Industry)
aulAnsdidnnsetindvoasniin
(Electronic Properties of Ceramics)
wdndedidnnsednduasiBairumans
(Electronic and Optical Ceramics)
Taualnan
(Magnetic Materials)
Fesfmaremsimuiannauiesiiin 1
(Selected Topic in Ceramics 1)
Bosdnamemsnuiannguissiiin 2

(Selected Topic in Ceramics II)

4. wrusYiaanEN (Composites Engineering)

SHEIY
010627401

010627402

010627403

010627404

010627405

Fodm
TANHAMATULT
(Reinforced Composite Materials)
N3FUIBNTHERTARN AL
(Composite Processing)
nafansvasIannay
(Mechanics of Composites)
Fesimaremssmuiannautaguay 1
(Selected Topic in Composites 1)
Bosdniarnzymasuiagnauianees 2

(Selected Topic in Composites 1)
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Iuruniieia (UsTEe-UUR-AnuiAienueg)
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3(3-0-6)
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3(3-0-6)



Jendonialu (General Elective)

SWHIY Fa3 Iuumideiin (Ussee-UjUa-Anwnienuied)

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

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

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

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

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

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

010627507 ﬂzﬁmmam%ﬁﬁzuqaﬁm%’uﬁmﬂiiu’"ia@ 3(3-0-6)

(Advanced Mathematics for Materials Engineering)
010627508  N153ANTSTINAYNSIUINIAINTTU 3(3-0-6)

(Strategic Engineering Management)

WAUNSANEN
I 1 mansinenidi 1
NIV FoAn IUURUILAN

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

010627003  @uURAv09IEn 3(3-0-6)
(Properties of Materials)

010627004 L'1/|ﬂﬁﬂ%uqae?m%’umimmé'ﬂwmzLawwmaﬁa@ 3(3-0-6)

(Advanced Techniques for Materials Characterization)
010627005  wadadugslusiosjoRnivesianmans 1(0-3-1)
(Advanced Techniques Laboratory in Materials Science)
3794 10 wqefia
Uit 1 mamsAnmdi 2

NIV FoAm FIUIURULAA
010627002  Usingmisalmsanemlunssaisnieian 3(3-0-6)
(Transport Phenomena in Materials Processing)
010627XXX AU UADNANIZUYUS 3(3-0-6)
(Elective in Specialized Field)
010625601  dunuMNaIAmNssudan 1 1(0-3-1)

(Materials Engineering Seminar 1)
374 7 wioena
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010627XXX

0106275XX

010625602

010625603

SEYN
010625603

A5 U818

010627001

010627002

U9 2 AAnsAnEN 1

'
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¥ F1UIUAUNA
AP UFDNANIZUVUS 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)
Inenfinus 2
(Thesis)
3724 9 wuqeAn
Ui 2 mamsined 2
Fodw FTUIUAUNA
AneInNUs 10
(Thesis)
324 10 wuqeAn
QauUNaransLazIaUAanTveiaEn 3(3-0-6)
(Thermodynamics and Kinetics of Materials)
deAuneu o laidl
Prerequisite  : None

ngMsuvmanmans sumiadl gavwarnansvessEUUYNAsazats waslaveraunisiudsua
N3N UNTANAR QUVNAAIARSYDIRNINALTENTNET Qaunna-Aansvauaniiy Awldauysel
Wiodounnses wazansidevu snssmesufisenadl nalnnievaunaans

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)
deAunew - Tl
Prerequisite  : None

wnmuAnIenMsivaresedlva svuuaunsuTlesalandngueniSiefuazaunisanuiou Yo
ﬂ']iﬁ'mmu%fausluamuumﬁa Yaymnsieufeusuuivetuduazuuusiiaveuen nMswiaudeu ns
WHS9E ﬂama‘m 1wz 2 voswnd ﬂ’]iﬂiuEJﬂﬁﬂfljLL“LJ’JWJ']ZUF]ﬂLi@dﬂi’]ﬂgmiﬁuﬂ’]iﬂ’]&JWﬂUHﬁN’JﬁM’N’Jaﬂ il
ﬂi'mgmimmsmﬂwﬂm'ﬁawm’nmau e msudsivenilavsuarnsiiiulaeman

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 il

Prerequisite  : None

o '

SEUUTIMAN-ATUeU ANwiilasuresnadinnstusUredlangiid1Ay nsvde n1sia n1sda

<
=

misﬁugﬂimﬂ%mwéa miﬁasﬁugﬂ AMNTINVDILANTUDNNGUWAN Nuguvesnalnnisifinaiy
wdaussunlany lassafrawsfinuaeniswdsumaluesfin Mafaui Anuduvesainuidunas
ANuAIAYeseeIluTanUssianiesiin ﬁugmmmmi%{ugﬂuasmiwﬁm w3iinwe laseadg
Tuanauazantfvenedwes waliansiwedweslswdu waznisamuauaudfvemediues waila
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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)
dsduneu o Ll
Prerequisite : None

mﬂﬁﬂﬁgwma‘ﬁ'L?ﬁ'méﬁjaﬂﬁumﬁmeﬁﬂ?mmuazmﬁLﬂiwﬁmﬂmwmaﬁﬂﬂ Anwnannis
Anrzilasaimdndemaianiadenuuressdiond ndnnisvendesilouaznslindemansse
Lets ﬂﬁ@ﬂﬁgﬁ%ﬁﬂﬁ&ﬁﬂmi% ms’“gLﬂiwﬁizﬁmamﬂimﬁﬁLLEN@LﬁﬂmsauﬁaaﬂﬁadgawiSﬂﬂﬁLﬁﬂmau
LuUdeINTIn (10adldy) warndesganssaiBidnnsounuudeiu (Bidy) WeAnwaruduiussewing
lnssadsganauazauiAneninvesian msdwsgiisamaiaedied wndiied walowued ua
oSy Tfimsliesgimsgamamiiodlafwiiseuasiafiosnwuesian

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 Ll
Prerequisite  : None

Tnssa¥randn nMsideauuresisdidnd Bndisdngoaisaiud wnugiaunauazauliauysal
miﬁ'ﬁu'mmwm‘hmz:ysdzwﬁug’msuaﬂﬁ;amiﬂumam%%&ﬁLﬁﬂmauuammﬂw%%gu 9 19U ANTIAU
manivesaundesy isleuuudiinannsaluvedidnnseu audinisnauasnginssuvesianned
wes  maiiendnlnd mavililavenarlavenaundusdy nsniSuarauivenesin

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)
deAunew - Tl
Prerequisite  : None

woAnssun1sivavesnedieiuarseuuasansss Seladuarszdovuinisaaesildfnuauta
Liduihlnflsuwazidladanafnveseslnanefiues MeazBunimguiwaznisuszynidaljuiiu
Yaymlunssuisnanedimes

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.

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

deAunow - Tl

Prerequisite  : None

Vs fainsanduuuuarnssaiadosdu nssdinsdadiuuy nsnafivetunuda Ay
TS IuURUN mé’m?maﬂglﬁmuaw_j JUNTIMAUSVIAEALAENITOBNIUUANT NMIBRTATENIYI NI
WIHUULAENNTEAIATIN MIATUANAMAIN NMILATYM

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)
dsfuneu  : 010627102 NsHAANWDEAILDS
Prerequisite  : 010627102 Manufacturing of Polymers

NTAATIZRUIAUIVDINTAATILUY LBZN1TEATA ANEIAYVOINITIALADT m?ﬁugﬂimmﬂu
NINERN NIFOONLUULUNLNLAZAY N1592UIBDINIA TEUUNITINAILSOULAZIZUIEAIILTOU 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 il
Prerequisite  : None

autifvestagwodiues nsuanatse M3y uaznalnvesdarafindd n1svensivesesin
nquiialadanaia ieeSuiensdesiaznsinavesiagwediies

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 nsudnuaznisuszgndldvesens influasinaluladvesiamluedu nsiasuanuudanss
UDEGENGICIEGE

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 - lad
Prerequisite : None
msAnwluamiedesdaidenluianndunedwes Undnwdesnmduniiiin unaruidnns
naninms wasdulsdiiedenidefiaulaud@nuidedniaglFusuusinninenansdivsnm
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)
Jdedunou - lad
Prerequisite : None

msAnwluamiedesdadenluianndunedwes Undnwidesinmduniidiin unaruinns
nanTivng uazdulediiedeniidefiaulaud@nuidadnlaglduduuziianesdiuinm
thAnwfesinenunsnausuuuuiidmuslnenieindidndnundin

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)
edunow - Tl
Prerequisite : None
namans anulianysaivedasiaiiendn wagnmeiliudusdulnevilfAnouniauasyinli
Hulavgwan nguianuliauysalan @y uazszunu mafauasmandouiivesdalaindy
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

HAaveImAULAEAIASERluianUssianlane Asaunguianaln nsideguwuudanadin uas
WUUNNIT AMNEYMLUUMmgInazLuuUTIE N15AU N15a1 n1seenuuulasAleienisoenlui
AUUANTDY LAZAULTNVDIAIIULAY

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

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

nssABnsidsunlasandivestanlnenssuismenuouneslavegnay delunasuanngumdn
mimﬁlsuwaamamammazwmﬁiwiwmiauéau N13aUUNG N15OUATANE LLagﬂ"liLEﬁuﬁ’JE]Ej’N
51 namfunaiauaznalnnsiiudusdeerilifneuynia

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

nsafalavzainusluiu nsviliusans msuenlansngedmiumdnnduaziizennielumn
Uszifrmansnisnanlans

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)
Jdeduneu o Ll
Prerequisite : None

AuAnTIUEeAlazMIUTzndldvesnsnisnmananlavesunssa nufmstugiiasnssn nisn
N300 N15AMATNIIIRY Nsldauvesuiud LLazﬂmﬁﬂwmzmaﬂﬂizU%umimiLUg?JmLUaﬂﬁLﬁﬂ
ufuTanuenszuILMIHan

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 il
Prerequisite  : None

nMsvdeuarautAvedlansinal N130eNKUUNIVROLUUNTIBLAENIVdaLULALLYA uaznns
Ussndldvoanalulafnanil maudeosiaunauasliauna lassadrsganianinmande wageiu
UANIBIAINNSUTeRa nasansnsivaveslanivial nsesndinduredlansien

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)
dsAuneu o laidl
Prerequisite  : None
sreavBoaifvaiulasainagania nssuidniswdn uavautAveslavsuanusnnguman
avaliflon vownd ey Unifa 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)

deAuneu o laidl

Prerequisite  : None

eazndeaieaiulasiainagania nsuisniman uarandfveandnnduaglansnauman-
ANSUBN WHUTANnATENIINAN-ATSUB ULy NIAIUANLATIATITanIA MseanwuumEnnatSaly
nsuszgnd nalnmavililavenalungumdnudausaty

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 - lud

Prerequisite  : None

ANUAIANITVDINT kazRNaN1SAERURY nannsveanalulagnisndeuiiy uasdelilIeu/
deowSou nsviuedeuiiaieaiudeu nssuitnmsiilasiawes niswenyuianelelagiznig
nMenuazynaall wagnsilidoouiinn

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 o Ll
Prerequisite  : None

Lﬂﬁlw%ﬁugmmmmiﬁmﬂﬁau wé’ﬂqﬁwwamam‘mmﬂﬁﬁhﬂiauaaumam%ﬁ%’a@ia’amd’nﬂam
wazasazate Usingnisainisanawmilunisinnseu Ilnanlswdu aialnsanaUduiiuaudnisg
willndn Astansousuusieg nswand1idesainanudusay wiidenalunisianseulany
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)
dsAuneu o laidl
Prerequisite  : None
NMINTEBUNNIAIANIDULABATAIIY WU N1TrTIvd@euIuAdlnin nsasivaeusianuein1sia
nsou sulaun msﬁ'mm'aumuﬁ’ﬁﬂLL‘UUELGTJM wuugeuniu wuudadlindn LUUTEUIINATY NS
Joatfunisiansounuuueluiin wuuualnin ansdudentsianseu wavn1sndouRalnegiSeng |
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)
deAunew - Tl
Prerequisite  : None

Sanitgamgiias msau nslinnudouudlansuay weslulaufindvesfise1eendiadu uas
unuivedloadsusy saumanivosniseendled vinvesesnled wazdalid lassareilsiauysal
LLauﬂ'ﬁIﬂU@@ﬂ‘l"Uﬁ ABNIINIBUAIAATVDINTOONTIATY N1T00NTLATUTDIlaNT WA ﬂ']SE]E]ﬂSIJLWU‘u
aelu miLUa&Juam‘wmiaaﬂszjt,mumﬂmﬁﬂuaﬂ’lEJ‘uaﬂ DONTLATULUULANA LLa“miLmaamauuq
yesmsiindaana stuulavsnaufiy mswwmamamamiﬂmmumiaaﬂmmu

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

ns@nwluanvmiedesdaaniznisiutanngulany dnAnuidesdnwiduaindis unanu
13 lenansivins wardulsdiiedeniidefiaulaudAnuiddningldumuugiianoiansdd
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 -l
Prerequisite : None

nsfnuluavivieFosfnaniznisinuiagngulansi@edin dnnuidesdnuiduaiifim
wnANEITINTg Lenansivinis wazdulsdiiedoniidefiaulaudiAnuidednlaeldsuduuginnn
p1sEivinw indnudenhmesnumsinwmuguuuuidvuslaeniainith@nvidsia

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

NSHAATAAIINNG NITIATILVVUIATDDUNIA WULAFRT MSHTEULAZEUATIEININAT 1159
1'1)7LLi'ﬁmmwﬁwﬁuqa%u AUURAUDIADAADYALAZANTAZANY N1TNTIVANYAUZIANIZVDING NITWITULNDT
Tiwnmsvedlaseasngania

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 o Ll
Prerequisite  : None

Tassarevesianniinuardsifnaseauifvasnmsidemevedasiaine amnudeivluesiiin
Tugdahayad nalnnsifndsuulasedisdundumannuieuluwniinuazuia anuuamsedly
LS IINWATAUTUYDIAIIULAY

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)
JdeAuneu - lud
Prerequisite  : None

numunssusnswndn wadelunisudaesfin Wy nsuaeuuvdulva  vienszurunisld
Nurerfind miundmnsssy Megrnsidnurenriinlunuimnssy 1wy lyeasu svgiiun
woslally wazwsdind MsunuTinIw

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)
deAuneu - lad
Prerequisite  : None
Iﬂiaa%a&ﬁﬂmawaﬁa@Léﬁiﬂ:ﬁﬂLLasfa@ﬁaé’aﬁﬁaﬂﬂﬁawamam%mméLﬁﬂmau narmansuednaY
nouivedidnaseudass uasnguiuoundsny uniiAsaiuladidnnin wilsddnvin ieledidnyin
anmzudwidn nalnihdsen 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 audAvnsdidnvsedndveasniin
Prerequisite  : 010627304 Electronic Properties of Ceramics
FanRadniuaznisudn n1slavesndn galassairevesiidy vveulwn  mavwaLazdediin
vonsasin gunsalliladidnvin mslsdidnnin ieledidnyin awes uazueadd
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

nouiveudvanvaaanmsls wiss wazuoufnsls nalnanimaudnwdivin Sanuaiwinuuu
wlawazseuuarn1suszendldanu sadanslsd Yanudwandinan SmCo uay NdFeB anwinlnin
fegnadowiu nuiftugiusaraut® wagnsussgndldouvostamirliiiBeinsiassaun uaz
RLRAVRRGE

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

miﬁﬂwﬂuawm?aﬁadﬁmLawwmaé"mifaqmjwmwﬁﬂ UNANYIRBIANYIAUATIRITI UNAIY
913 enansivns wassivlediiiadeniaideiiaulauda@neidednlneld suduuginaneransd
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)
dedunou - lad
Prerequisite : None

nsfnuluanvmiedesdaaniznisiuiagnguesindedn dnd@nvidesdnwiduaiiaim
unAEAINg lenaninns uasivlediiedenthdeiaulauddinwidednlagldsusuugiiann
919136703y thnwfenhmenunsfnunuguuuuiifimuslagaadnitindnudain

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

mMsAmaseULazduafwarenveseyavieduly  uazgusmasadinidseaudives
Faouau woAnsauvesaiiu-anuien waznalnnsdemns fegresTanuauiililumidmnssy

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)
Jdeduneu o Ll
Prerequisite : None

wadansudataguan dulesn duledu oynte uavlassadns nadenld Jaquan 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)
dedunow - Tl
Prerequisite : None

Talawsvuresiaguanludndamans nalnnisidens NseenLUUTAANALLAZNITEBNWUY
L‘ﬁaﬂ’]’]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 o laidl
Prerequisite  : None
miﬁﬂw’ﬂuawm?aL%@dﬁmawwmqﬁmﬁ’aqmau UNANBIADIANIAUATIANTT UNALITINTT
wnasivns waziulsdiedenidefiaulauddnvnddninglisusuuziaineranssivinm
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)
deiuneu o laidl
Prerequisite  : None

miﬁﬂwﬂumm%‘%aL‘%@ﬂﬁ'ﬂl,awwmaﬁmifa@mam%aﬁﬂ UNANYIADIANWIAUAIAIT UNANLIYINTT
wnansivns wassiulediiiedeniatefiaulaudafnuddniagldsuduuziianernssivnm
ﬁﬂﬁﬂwﬁaqﬁ'mmmmiﬁﬂmmugmwuﬁﬁmwﬂ,m&Jmﬂ%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 hidl
Prerequisite  : None

lssaisvemediwes nsduunnedweslneufisenedwelsiedu Buaznalnnmsduasiesine
Awes uavnediueiTinm wqwﬁwaﬁma%w%’mwu%u WUUYEEagld wuuNISIUAUMIN WUUB
sallnuazufisenaiinnnuas wadalnig lunisduaszvinediues

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 ¢ lad
Prerequisite : None

NNINTINBAULLANIZVDINDB LU TNETTAII) TITenInTzidaas Anunile weadanisaale
salnd wadadunsuse wmallaweiAtailalasddunazmatiadedssuunufnislonuud n1s
inseianssegnfiiuvewddagldinaiansdoivuvesssdisng ﬂﬁadﬁgammﬁ&ﬁﬂmammu
doans1n wadalnnuiou audRdna 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)
Idsduneu  : o laidl
Prerequisite : None

nalnmadenaninvesmediues nsdenanimiesninuas 393 Anufou UfATeeendinty
NuNakazNIsAAIER TN AnuatesveImedues wazasiuauades 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)
wdeduneuy - Ldl
Prerequisite  : None
Saquaunvuiduls Iuesuaziaines Jaouaudlewodwes Yaguaudolany Yaguauidowsdin
aulifidanavesiaqraiuuuBmanuardudanaiin mnsmumusomauninua A e anHa
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 Ll

Prerequisite  : None

n9ieBuLT NMstugUuasantFvestanuay fnsessovestanuausina q namaniszdugania
YOITAAHAL NAFNANTTEAUUNNIAYDITARNEY ﬂizmuﬂﬁﬁammwmmi’a@Nam 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

AsdouanI waznIsLAninvesiannelininueu Tnewiudsaudfanzfidnadoniswanin
nalnnsuaniinuuudanadndadunasuuudanainnanaindosdu nsAnwianuudusuayain
wilgrvedlave winidlnuagnediues lngArdedemnuduiusseninnsyuiunsivantavesTaguas
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)
rdedunou ¢ Tl
Prerequisite : None
MTneinawesiasnuees aunseuiusaliy nansulamises iansulasmnuats auns
sunusgagluleyymedan oW Janlumsaiem nssdsneaddlunsiinneideyaanmsnaaes
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 Ll
Prerequisite  : None

nagniuarnsldUFsudautedu nagnsinuiduauasdasy manunugsiadanagns viaiud
anesmin danagns msulanagnslugnsufua nsdldnunnisianmsdinagnsiuesinsmalemnssuuas
dwmiugUsenauns

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 - lud
Prerequisite  : None

919138UsEs R el asdnnisusseneFaterie Miertestuaianivfidndnuideu
fndnwideutrflanisussensding1n asluageduseierfuanuiildsuannisilanisussens
o1sdUsziTiveaimualiinAnuiluilanisussereuenaniudisng wdnhanuialdsusiysan
msiefusnmslunsydnendnusdely

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)
dedunew 010625601 @UNUINIIFINTINIAR 1
Prerequisite : 010625601 Materials Engineering Seminar |

FununAsfuymmsive viearuivilubesdameg medmnssutag redededunun 1)
tnAnudesAnuAuniidesineg ifeadestuarvfiounndis unannuivinis lenarsdanig
wdaguidesiiauls diauslutuiSounareiunesuiu

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)

Jdaduney  : lngAnuiureUTeINAlIn

Prerequisite  : Department Permission

SnfnudesiineinugnelimuuzieerasdivinnildsunisuiiadneTafinine1d
thAnwfes foRmunguazdetsduiidmunlasnainuayTudisingduegaasinin

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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