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#NINIYIUIAU (Required Courses)

v 1UeAY
uuu 1.1
BV GRLY Yosre3v Iuunlein (Ussee-Ufua-Anudienuia)
010627603*  &UNWINIFINTTUIER 3 1(0-3-1)
(Materials Engineering Seminar |ll)
010627604*  FUNWINIAINTINIER 4 1(0-3-1)
(Materials Engineering Seminar IV)
010627605  Angnfinus wuu 1.1 48
(Dissertation)
HUU 1.2
WAV Has1e39n U (Ussee-Ufua-Anwdienuias)
010627601*  @UNWINIAINTINIER 1 1(0-3-1)
(Materials Engineering Seminar |)
010627602*  &FUNWWMIAINTTUIAR 2 1(0-3-1)
(Materials Engineering Seminar 1)
010627603*  &UNUINIIFINTINIAR 3 1(0-3-1)
(Materials Engineering Seminar 1)
010627604*  FUNWWNIAINTINIAR 4 1(0-3-1)
(Materials Engineering Seminar V)
010627606  ANBIUNUS LWUU 1.2 72
(Dissertation)
WUV 2.1
E G Fasedn WIUNUILAN (UT5818-UUR-Anedienuies)
010627603*  &UNUIMIIFINTINIAR 3 1(0-3-1)
(Materials Engineering Seminar lI)
010627604*  FUNWINIAINTINIAR 4 1(0-3-1)
(Materials Engineering Seminar V)
010627607  Ane1dnus wuv 2.1 36
(Dissertation)
WUy 2.2
WAV Fasrein WIUNUILAN (Uss81e-UUR-Anedienuies)
010627001  gauVNaFANTLaYIAUAIARTVDIIAR 3(3-0-6)
(Thermodynamics and Kinetics of Materials)
010627002 U51n)N150IN15a8tunssuisNIeTan 3(3-0-6)
(Transport Phenomena in Materials Processing)
010627003  @uURvDLIEn 3(3-0-6)
(Properties of Materials)
010627004  windiadugedmiunisnsadnuuzanizresian 3(3-0-6)
(Advanced Techniques for Materials Characterization)
010627005  windatugdlusiosufiRnsvostanean 1(0-3-1)
(Advanced Techniques Laboratory in Materials Science)
010627601*  &UNWINIIFINTINIAR 1 1(0-3-1)

(Materials Engineering Seminar |)
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010627602*  FULUIMNIAINTINTAR 2
(Materials Engineering Seminar 1)
010627603*  FUNUIMNIIAINTINIAR 3
(Materials Engineering Seminar 1)
010627604*  FUNWINIFINTINIAR 4
(Materials Engineering Seminar IV)
010627608  NIWNUS WUU 2.2

(Dissertation)
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1(0-3-1)

1(0-3-1)

a8

a X% ! a °o =3 1Y < <4
e * el lidumbeialunisdusanisdne lnsazianaidu S wie U

uInIvLaen (Electives)
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A uasnanziaus (Elective in Specialized Field)

1. WUUIIBINDAWDS (Polymer Engineering)

AV Fasedn JuunIein (Ussee-Ufua-Anudienuia)

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

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

010627103 miwamﬁumwaﬁma%ﬂu’uqq 3(3-0-6)
(Advanced Manufacturing of Polymers)

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

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

010627106  LZesdmamizymaduiannaumodiues 1 3(3-0-6)
(Selected Topic in Polymers 1)

010627107 L‘%@ﬁﬂLﬁWﬂWNé’W?ﬁ@ﬂfjuwaﬁl,ua% 2 3(3-0-6)

(Selected Topic in Polymers II)

2. wvusIvlanz (Metallurgical Engineering)

WAV Fosrei

010627201  langine1n1unIn

(Physical Metallurgy)
010627202  nalnanudemelusyuulans

(Failure Mechanisms in Metallic Systems)
010627203  NITUIDNWANTOU

(Heat Treatment)
010627204  nswanlanes

(Metal Production)
010627205  msHARlavEIUNTIM

(Wrought Metal Processing)
010627206  nisvaslane

(Casting of Metals)

Ui (Ussee-ufua-Anudienuia)
3(3-0-6)

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

3(3-0-6)
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010627207

010627208

010627209

010627210

010627211

010627212

010627213

010627214

lanenauwenngaman

(Non-ferrous Alloys)

WmanNaN

(Steel)

IFINTTURND

(Surface Engineering)

nsfinnseulandugs

(Advanced Metallic Corrosion)
nsnadeulaznslasnunisiansoulans
(Metallic Corrosion Testing and Protection)
oondnduiionmyiigs
(High Temperature Oxidation)
Fesmanzmaiuiannaulans 1
(Selected Topic in Metallic Materials 1)
L%adﬁﬂLQWW%W’NG’ﬁuﬁJﬁﬂﬂEjMIaMS 2
(Selected Topic in Metallic Materials 1)

3. WAUSIB YN (Ceramics Engineering)

SHEYN
010627301

010627302

010627303

010627304

010627305

010627306

010627307

010627308

Fosedvn
NIFUITI
(Powder Processing)
auUAvesTanwinluaimnssy
(Properties of Engineering Ceramic Materials)
winlindmsuanAmnssdlugeavnssy
(Engineering Ceramics in Industry)
audRnsdiannsetindvoaysniin
(Electronic Properties of Ceramics)
wndni@edannsednduaviBeiruans
(Electronic and Optical Ceramics)
Tanualnan
(Magnetic Materials)
Besdntamemwnuiannauesiin 1
(Selected Topic in Ceramics 1)
Besimamzmaiuiannauesiin 2
(Selected Topic in Ceramics II)

4. waudv1iaanas (Composites Engineering)

SHaY"
010627401

010627402

010627403

010627404

010627405

Fosedn
TANNANATULT
(Reinforced Composite Materials)
nssEMINEn TanHaw
(Composite Processing)
namansvoLianNay
(Mechanics of Composites)
L%"adﬁmLawwmw’ﬁuﬁ’aﬂﬂdﬁaqwau 1
(Selected Topic in Composites |)
Fesfmarnzmeinuiannautansuay 2

(Selected Topic in Composites II)
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Jyndanialu (General Elective)

WAV Fasedn WIUNUILAN (UT5818-UUR-Anedienues)

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

010627502  N1ATIVENWULLANIZVDINDALLDS 3(3-0-6)
(Polymer Characterization)

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

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

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

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

010627507 ﬂfﬁmmam’sﬂy’uqqﬁm%’ﬁmmmi’a@ 3(3-0-6)

(Advanced Mathematics for Materials Engineering)

010627508  N13IANTSENAENSIUNUIMINTTY 3(3-0-6)
(Strategic Engineering Management)

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

010627510  Fadsiaviugamaimnsautag 2(2-0-4)

(Advanced Numerical Methods in Materials Engineering)
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(Materials Engineering Seminar III)
010627605  nendnus wuu 1.1 3
(Dissertation)
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IRV Fosreivn FUIUNUNA
010627604*  EUNWIMNIAINTTUIER 4 1(0-3-1)
(Materials Engineering Seminar IV)
010627605  Angiwus wuv 1.1 9
(Dissertation)
39U 9 WA
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IRV Fosreivn FUIURUNA
010627605  Anglnus wuu 1.1 9

(Dissertation)
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IRV Fosredvn FUIURUNA
010627605  AngiWus wuu 1.1 9
(Dissertation)
391 9 wienn
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IRV Fosreivn FUIURUNA
010627605  AngiWus wuu 1.1 9
(Dissertation)
391 9 wienn

7 3 nmensAnendi 2
SN Fosredwn AUURULNA
010627605  Angiwus wuu 1.1 9
(Dissertation)
39U 9 WA
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LUU 1.2
I 1 anamsAnedi 1
IWEIYT Foseivn IIUAURUINA
010627601*  &UNWIWMNNIAINTINIAR 1 1(0-3-1)

(Materials Engineering Seminar 1)
010627606  INeUNUS wuy 1.2 3
(Dissertation)
394 3 wienn

I 1 mansinendi 2
IWEIYT Foseivn IIUIURUNA
010627602*  FUNWIMNNIAINTTUIER 2 1(0-3-1)
(Materials Engineering Seminar 1)
010627606  INYIUNUS LUU 1.2 9
(Dissertation)
39U 9 WA

I 2 anamsAnedi 1
SHEIY Fosredun FIUIUNUIAA
010627603*  dUNWINNNIAINTTUIER 3 1(0-3-1)
(Materials Engineering Seminar ll)
010627606  ANeITNUS LUy 1.2 10
(Dissertation)
371 10 wuleAn
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(Materials Engineering Seminar IV)

INNUS wuu 1.2

(Dissertation)

ANeANUS huu 1.2
(Dissertation)

INYNUS huU 1.2
(Dissertation)

ANYUNUS uu 1.2
(Dissertation)

AINYNUS huu 1.2
(Dissertation)
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(Materials Engineering Seminar ll)
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(Materials Engineering Seminar IV)
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(Dissertation)
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(Dissertation)
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(Dissertation)
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QauUNaFanILaTIaUAENSYRIIER
(Thermodynamics and Kinetics of Materials)
auURvesian
(Properties of Materials)
mmﬁ@%’ug_jqﬁm%’umsmaﬁlé’ﬂwmuawwmaﬁa@
(Advanced Techniques for Materials Characterization)
wedadugslurosjoinmesianmans
(Advanced Techniques Laboratory in Materials Science)
FUUUWNIMNTTUTER 1
(Materials Engineering Seminar 1)

s94 10 wU28nA

I 1 mansinendi 2
Fos1eivn
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(Transport Phenomena in Materials Processing)
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dunumademnssudag 2
(Materials Engineering Seminar 1)
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010627001

010627002

010627003

QUUNAFNANTLALIAUAIARSVDIIER) 3(3-0-6)
(Thermodynamics and Kinetics of Materials)
Fdsduneu ¢ Ll
Prerequisite  : None

ngMaguMwarans sumall guvnaransveszUTesasaratsuazlansnaun1siUAsua
NS UiiaNng guuNaransveituarsEnINil guunamansvewaniivauliauysaivie
Jounnsesnazansiiovu snsudivesujisenadl nalavnseaunamans

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.

Usingmisaimsaewlunssuisvieian 3(3-0-6)
(Transport Phenomena in Materials Processing)
wdsduneou Tl
Prerequisite : None

wwIANAndIsensivaresedlrassuvaunsuesaland nguesSiesuazaunisainudou
Yymnsihanudeuluaniugasi Jymnisianudeunvuieiuduazuuuditnreuin nsm
Anufou MIUK3eE ngdedl 1 wag 2 vesiind mavszendliuimnuAnEesunngnisainsiiemly
n3313eM19Tan 019 Usingnisainisanewluniseuyuninuseu nMsiien maudesvenilanzuaznis
Wulpuanan

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.

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

wdsdunew Ll

Prerequisite  : None

FLUUTBUNAN-AT5UBY mmiﬁmﬁmaaLMﬂﬁﬂﬂﬂiﬁugﬂmaniawsﬁﬁwﬁm N13%ae 11337 N159A
ﬂﬂi%ugﬂiﬂai%’LLuuma'a msﬁﬁugﬂ AMTINTOILANZUONNAUWEAN ﬁugwumaqﬂalﬂmsl,ﬁumm,lfﬁal,m
wilave Tassaanssfinwarnaddsumaluesin madaud anuduvesnnuduuagaud iy
‘U’eN‘iEJEJ'i’W’JSL‘L!’Jﬁﬂ‘U'iwLﬂVlL"’?JS’]&Jﬂ W‘Llﬁ"l‘h!‘UE]\‘iﬂ’]i‘Uui‘ULLauﬂ’liNa(ﬂ L3NNG Iﬂiﬂai’NIMLaﬂaLLameUm
‘UEN‘W’&]@LJJ@i mmﬂmimwaamaﬂﬂ%u Y3k ﬂ’]‘iﬂ’JUﬂiJﬁiJ‘UGl “ZJEN‘WE)@L&JE]? LVIﬂuﬂﬂ'Wi‘Uu‘iUW‘u%’m
WU N192a N5U ASARKEN VIQHQWUE’MGUENQ&QNﬁiJﬂﬂiﬂ’lUﬂﬁJﬁuUmI@‘&JﬂﬁLaiuLLSQWJEJL&NIEJLLBU
aunA TannauuulaTias

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.



010627004

010627005

010627101

Lwﬂﬁﬂsﬁgugqﬁm%’umim’mé’ﬂwmmawwsmaﬁa@ 3(3-0-6)
(Advanced Techniques for Materials Characterization)
wdsduneow ;- Ll
Prerequisite  : None
L%ﬂ‘aﬂﬁzﬂﬁaﬁﬂﬁlLﬁla’a‘ﬁaﬂﬁuﬂ’lﬁLﬂS’wﬁU%N’lmLLazﬂﬁﬁLﬂﬁ’wﬁﬂﬁdﬂ']wsuad’?aﬂ AnwInannisnig
Anseilassadamdndomaiansideiuuvesisdiond udnnisvesedesiouarnslindomanssm]
ndosgansIAudanasou NsIATIzRsEAUIanIAlagauaBIaNAToUIENdBRansIAUBIANATOULUY
doans1n (1oadidy) wazndesgavssaididnnseunuudesniu (1Bidu) WeAnwanuduiussening
lassasnsganianasauUAnienmuesian nisiesziRamemedaediod endited  dleduled
waztelevdy yudssiesginagaumnmiteidlafie fienasiadosnmuestan
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.

wadadugdluies fiinsvestaneans 1(0-3-1)
(Advanced Techniques Laboratory in Materials Science)
wdsdunew Ll
Prerequisite  : None

Tassadrawdn nmadsauuresisdidng Sndisdrigeaisadud unugiiaunauazauliiauysainig
ﬁmmmmﬁﬂmzy%uﬁugmsuqua‘wiiﬂuﬂﬂam§‘uaﬂ§LﬁﬂmauuasizLﬂsm’“a%'é"u 9 LU YANTIAUANANT
yesaudesu slouuudniAnanmsatiuvesdidnaseu autivnanauasnginssuvesiannedwes ns
Aol nsviililavzualaveraundousdu nsnituazaudivessniin

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.

Sleladvosmediues 3(3-0-6)
(Rheology of Polymers)
Jdsduneu ¢ Ll
Prerequisite  : None

woAnssunslvaveswedmeiuasssuuasaaesd lelafuarsuilouidnmaaosildAnuauall
Juiilniflounazialedarafinvesvesluanediues s1vasBondmguiuaznisuszendidaujifiv
Yaymlunssuidnanediwes

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.



010627102

010627103

010627104

010627105

010627106

NSHANNDANDS 3(3-0-6)
(Manufacturing of Polymers)
Fdedunew ¢ lad
Prerequisite  : None

U3 fausinsinduuunarnsdaiadesiu nssuiinsiadiuuy msuadivestuauina aanudy
Tnsawsifian yrdinangifeiuaze sUnsemasadinuaznsoeniuyang msseseiidun mauduuy
WAZNMTEAIATIN NITATUANANAIN NISUATYN

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.

m‘amﬁmamaéma%&gq 3(3-0-6)
(Advanced Manufacturing of Polymers)
F0eAUNeY 010647102 NIINAANDALLDS
Prerequisite  : 010647102 Manufacturing of Polymers

NMTIATIZAUTAUTNVDINITAATILUY LaznI5ORIn ANEIAYIOINITINLRNDS m?ﬁugﬂimwﬂlums
NE® ﬂ’]i@aﬂLLUULLQJﬁNWLLﬁSWWS N33 UNYBINA iz‘u‘umﬂﬁmm%@uuazizmammﬁ”au mﬁmswﬁ
nslua nsundam

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.

autAnnawaznisdenglunedmes 3(3-0-6)
(Mechanical Properties and Failure in Polymers)
Jdsdvneu ¢ lud
Prerequisite  : None

autfvaaianwediues Nsuwanaisdn n1sAv waznalnuesdaaindh nsvenefivessesdn th)
Jaladanafia ileeduiemsideguuaznisivavesiagwedies

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)

deduneu Ll

Prerequisite  : None

aulR mendnuazmsUszgndlivesens wiluazmalladvesTamiuadu Masurmmnduswodadawes
Properties, production and applications of rubbers. Vulcanization chemistry and technology.

Reinforcement of elastomers.

Fesfmarnemeiuiannaumedues 1 3(3-0-6)
(Selected Topic in Polymers 1)
deduneu ;- Lidl
Prerequisite  : None
nsfnuluavvieiFesdnidenlulanngunedued indnudesdnwduniidiin unauduins
wnanivns wazduledifiedenthideiiauland@nvidednlagldsuiuuzihnnernsdfivinm
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.



010627107

010627201

010627202

010627203

010627204

Fesmamzmaiuiannaumediues 2 3(3-0-6)
(Selected Topic in Polymers II)
wdsdunew Ll
Prerequisite  : None

nsfnwluavvieiFesdnidenlulanngunedued indnuidesdnwduniidiin unauduins
nansdvinig wazduledifiedeniidefiavlandiAnunddnlneldsumuugiiaineransdfivsom
thinwdesinenunsinwmusuuuuiidmuslasneinfidndnudais

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.

TangIneanienIn 3(3-0-6)
(Physical Metallurgy)
wdsduneow Tl
Prerequisite : None

namans analldauysaiveslassaiamdnuarnsiliudausdulaeiliAneynauasilidy
Tavzway nuianalianysaiqn W wayszunu mstinuaznisindeuiivesialaindy

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

nalnanudemeluszuulany 3(3-0-6)
(Failure Mechanisms in Metallic Systems)
Idsauneu  : ldd
Prerequisite  : None

Nasuaaﬂ’nmﬁul,l,axmmm%'amiui'ﬂﬂﬂizmwiam maumqmﬁdﬂalﬂmilﬁagﬂ LUUDANERANLAZLUUANIT
AMUEsYLUUmTEILazuUUUTIE NMTAU N13an NseenuwuulneAistenseeulifiamuunnsoua
AU VBIANULAY

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.

NIINTINNANNSOU 3(3-0-6)
(Heat Treatment)
Fdedvnew ¢ lad
Prerequisite : None

nssAEnsiAsunlasandivesTanlnensaiimeauseuvedlavenan silulazuonngumdn n1s
WasuLUam1en1en mearnaaiisenineniseuseu MseuUnd nsevavats wasnisiiusiegns
057 nandanadasaznalnnsiiiudeusdagyiliineynie

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 hardeninsg.

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

Jdsduneu - lud

Prerequisite  : None

nsafalanzainuslufiu mevidliuians msuenlave wgedmiumdnndiuaguiizennielumn
UsgiReansnisnanlany

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



010627205 nsHAnlaneFUNTIU 3(3-0-6)
(Wrought Metal Processing)
wdsdunew Ll
Prerequisite  : None
AriuAnsUsenLarMIUszgndldvosnsaisnsanlansgunssa Tudin1stugulnentssa n1sin
M3 MIraLaznsiiin msldnuvesuisug uasandnyuzyosnszuunsNsasulUasiiiin
Gﬁuﬁﬁa@mmzmsmumiwﬁm
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 Msvaslany 3(3-0-6)
(Casting of Metals)
Jdsduneu - lud
Prerequisite  : None
nsvaouazauvRveslangivar ﬂ’]iaaﬂLL‘U‘Uﬂ'ﬁ‘ﬁalBLL‘U‘U‘V]i"lULLa%ﬂWiMﬁBLLUUguVL‘ViaLLa%ﬂ’]i
Uszgndldvoaneluladinaril n1suisfodnsaugauazliiauna lassadsganmeninnisvdonazaaiy
UﬂW’i@ﬂﬁ]’WﬂﬂﬁLL%ﬂgﬁ nafansnsiraveslansial Mseendinduvedlansiiad
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.
010627207  laviznauuaNNguWaN 3(3-0-6)
(Non-ferrous Alloys)
dedunew ¢ lad
Prerequisite : None
swaziBoainfulasiainnanma nssuismssdnuazantivedlavenauusnnguman exgiifloy
vowas iy dnfia wuniidey ﬂaiﬂmiv?ﬂﬂ}ﬂamNamuaﬂﬂfjmmﬁmvﬁmiﬂsﬁu
Detailed information on microstructure, processing and properties of Non-ferrous Alloys,
Aluminum, Copper, Titanium, Nickel, Magnesium. Strengthening mechanisms in non-ferrous alloys.
010627208  WMANNAN 3(3-0-6)
(Steel)
wdsduneou  : Tl
Prerequisite  : None

eazdeaneatulasiaiieganma nsnisnmanuaraudAveandnnduas lanenaumndn-asveu
LLNuqﬁﬁMﬂﬁi:ﬁWi’NL‘VT§ﬂ—ﬂﬁ‘UE]uLLasﬂ?ﬁﬂ’JUﬂMIﬂNﬁ%’Nﬁ!aﬂ’]ﬂ nseenLuUmannaTtsadu miﬂ‘izﬁgﬂﬁ
ﬂalﬂmﬁv‘fﬂﬂﬁammaﬂuﬂ&jumﬁﬂLLS?NLLNG?Tu

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.



010627209

010627210

010627211

010627212

IAINTIURD 3(3-0-6)
(Surface Engineering)
Fdedvnew ¢ lad
Prerequisite  : None

ANz zvREuasmANanSAGouRn winmsveamalulagmaiedeuia uaxdaldiuSeu/dasey
marupdeuReaNNseu nssismsinlaages mswenyuRwelelagismenmeninuaymaad
waznstlaBoaudifn

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.

miﬁmﬂiauiam%"’uqq 3(3-0-6)
(Advanced Metallic Corrosion)
Jdsduneu ¢ lud
Prerequisite  : None

willihilugiuresmstaniou ndngammaranivesmstaniousaumansiitrsossessuindlans
wazasazaty Usingnisainisanewlunisiansew  slnadlsiwdu aidalvsanaUdudiuaudnia
willaldin n1sfanseuuuuieg nsuandrndesainanudusay wildenalunisianseulany
pondaduradlay n1sUesdu nMsianTau

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.

nInTdeuLarn1stasiunsiansoulans 3(3-0-6)
(Metallic Corrosion Testing and Protection)
Jdeduneu ;- Lidl
Prerequisite  : None

NMINTI@OUNIAANTIULABATANSY LU NMsnTIvdeuMaAllliin Asesiaaeusiinuesnisiansou
duldun msfnnsounuumly wuugdu uwwudewiu wuufadnidn wwusswinansy mstesiunsin
nfeunuuweluin wuuuelnin astudinmsianseu waznsiedeuialnedasn 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.

ponTinduiiguvniis 3(3-0-6)
(High Temperature Oxidation)
Jdsduneu ¢ Ll
Prerequisite  : None

Yaniigamgiigs msdu mslimnufeuurlansua guvmamanivesjisensendindutazunugiives
\adausy aumanivesnseendlad vilavessenleduazdalied Inswadnefilsiauysaiuaznisiduosnled
FBnswaauransvesnseandiedu mysendinduresnniavenan nseendndumely msiwasuanim
nseendiatuainaielugnieuen EJE]ﬂ"%LW%ULLUULLWW]INLLﬁSﬂ”IiL%’]ﬁﬁﬂ’]ﬁzﬁJ‘Umﬂ’]iLﬁWﬂz’Jmﬂa REATN
Tavignaudivey nMsimwanadiensilosiunisesndindu

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.



010627213

010627214

010627301

010627302

Fesmanzmaduiannaulans 1 3(3-0-6)
(Selected Topic in Metallic Materials 1)
Ideduneu  : ldd
Prerequisite  : None
miﬁﬂwﬂummﬁaL%dﬁmLawwwwﬁ’]ufﬁ@ﬂ&jﬂam UNANWIFDIARNIAUAIINNT UNAMNIVINTT
wnasivns waziulediiadenidefiaulauddnvnddningldsuduuziaineranssivine
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.

L%"aqﬁmLawwzwwaﬁﬂufa@ﬂajuiawz 2 3(3-0-6)
(Selected Topic in Metallic Materials 1)
Jdsdvneu - lud
Prerequisite  : None

msfnwlusmvmdeiFesdaamemeiianngilaveiBdn  dnfnundesdnuduaindig, unannu
Fms enansivins wesduleddedenideiiaulauddnuiddnlasldSuiuusinne nssitinm
thnwndeninenumsfnwaugluuuiidmualasneiniidndnundaia

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.

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

Fdedunew ¢ lad

Prerequisite  : None

MINERTARAINKY MINATIVVNATEIBYNIA IMUUAERY N1sWFeuLarduATIzimaall Msvinliusd
mmﬁm%uqﬁu AUURAYDINDARDUAUATAITAZAIUALADTT NITNTIVANYULIANIZTDING NITRITUADS
Tiawmsvedas@aingania

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.

auUAvesTanwiinluawimngsy 3(3-0-6)
(Properties of Engineering Ceramic Materials)
Jdsduneu - lud
Prerequisite  : None
Tassairsvestanesiiinuasdiidnaseauifuasnsidomevesiasadaidseauifas sideme
aaudeiulugsndin lupdaliayad nalnnsifadsunlasegrsdundumeanudeuluesfinuazui
ANUANTDS UL T NUAZANULTLUDIAIALAY
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.



010627303

010627304

010627305

010627306

winlindmsuanAdmnssdlugeamnssy 3(3-0-6)
(Engineering Ceramics in Industry)
Jdsduneu - lud
Prerequisite  : None

nuunssUIENsmdn wadalunisudawsifin Wy msvasuuudulva vienseuiunisldauves
widndwsuandmngssy degnsldnuvesesinlunuianssy wu leeasu ezgliun weslauly
wazl SN MTUNUTINN

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.

audimediannsetindvesgsiiin 3(3-0-6)
(Electronic Properties of Ceramics)
Jdsduneu ;- Ll
Prerequisite  : None
Iﬂiﬂ’d%’ﬂﬂ’@Lﬁﬂmauﬁuaﬂi’aqL%iﬂﬁﬂLLaz’"faﬁgﬁﬂﬁ’sﬁﬂiwwﬁawamam%%@Lﬁﬂmiau namansveInay
nuivediinaseudase wennuiuaundanu uminAeaiuladdnnin weflsdidnyin wieledidnvin
anneutivan mstliinBeen wardidnlns-seudn
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.

wifinigedidnnsednduaviBainumans 3(3-0-6)
(Electronic and Optical Ceramics)
Jdsfuneu ;010647304 autinnsdidnnsetindvoasniin
Prerequisite  : 010647304 Electronic Properties of Ceramics

Fanfainimazmandn nislavewdn galassaiiavesiiduns veuwmmaunakasedinvems T
gunsaifldladidnvian wislsdidnvian eledidnyian wawwed uazueadn

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

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

wdsduneou o Tl

Prerequisite : None

noufjvetivanuesTanmsls wss uazweufinisls nalnaniwaudiauivin Jaquadwidnuuuudanas
goukavn1sUszendldau saudanslsd Jaquuwdndaman SmCo  uaz NdFeB annilniinBaee
ey mwﬁﬁugmuazauﬁa LLazmiﬂizqﬂm‘iﬁ?’j’dﬁ%@ﬁﬂ@ﬁﬂﬂﬂﬁlﬂaam%ﬁmﬁiiumLLawﬁmqmﬁqﬁqa
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.



010627307

010627308

010627401

010627402

010627403

Sesdmamzmaiuiannguesin 1 3(3-0-6)
(Selected Topic in Ceramics 1)
Idsauneu  : ldd
Prerequisite  : None
miﬁﬂwﬂummﬁaﬁ'mﬁmLawwmﬂﬁmifa@ﬂejmmﬂﬁﬂ TNANIADIANYIAUATIIRITT UNAIAVINTT
wnansivns wesivldiledenideiiavlawdfnuiddningldsumuuzineanssivinm
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.

Fesfmaremeiuiannauisiin 2 3(3-0-6)
(Selected Topic in Ceramics II)
Idsauneu  : ldd
Prerequisite  : None

miﬁﬂwﬂuawm%L'%Iaaﬁ'mawwmqﬁmi’a@ﬂejmﬁzji']ﬁm%ﬁﬂ UNANYIADIANYIAUATIANTY UNAIM
F1n113 tenanivnis wazdulediiiedeniideiiaulaudrdnvidadnlaeldfusuuginnnennssi
Usnw ﬁﬂﬁmanéﬁmv‘f’mmwumiﬁﬂ‘mmugﬂuwﬁﬁmumimsmﬂ%ﬂﬁﬁﬂﬁﬂmé’qﬁm

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.

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

Fdedvnew ¢ lad

Prerequisite  : None

nsms19seUTLavIdenfavesvunueteymaviaiduls  uarsumasadinidseauives
Fanpan woAnssuvesmAu-mAsEn waznalnmsidems Metrwesiaguauiildlunuimnssy
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.

NIIUIBNIHEN Tanmay 3(3-0-6)
(Composite Processing)
Fdedvnew ¢ lad
Prerequisite  : None
wadansudntanuan iloen dulodu sunia waslassadne madenld Saguau n1suddam
Processing techniques to make composites, long fiber, short fiber, particulate and structural.

Choice of composite material. Problem solving.

namansvoLIAnKay 3(3-0-6)
(Mechanics of Composites)
Jdsdvneu ¢ lud
Prerequisite  : None

TolfiTouvestanuanludsndamans nalnnisideme nsoonuuuiaguauuaznIooniuUULile
Audauss nswitawiniseanwuuTasway

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

strong solid design. Problem solving in composite design.



010627404

010627405

010627501

010627502

GesdnamzmaiuTannay anuas 1 3(3-0-6)
(Selected Topic in Composites |)
Ideduneu  : ldd
Prerequisite  : None
m‘aﬁﬂwﬂummﬁaL%nﬁmawwmqﬁ’mi’a@wau InANYIADIANYIAUAIIAITT UNAIINIBINTS
wnasivns waziulediiadenidefiaulauddnvnddningldsuduuziaineranssivine
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.

L%"adﬁmLawwmnéﬁuﬁ’a@ﬂdﬁaqwau 2 3(3-0-6)
(Selected Topic in Composites II)
Jdsdvneu - lud
Prerequisite  : None

msAnuluavviodesdaamemeinuiannandedn dndnuides@nuiAuaiimigm unan
9113 tenansivnis wazduledifioidenideiiaulaud@nuvidednlaglduduuginnnenasdi
Uinw idnwidesihsisnumsinwmusuuuuiiivuslaganedundiindnudario

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.

MIduATIzinedes 3(3-0-6)
(Polymer Synthesis)
Fdedunew ¢ lad
Prerequisite  : None

Tassasvesedwes nsiuunwedweslneUnsemedwelsitu FBuaznalnnmsdunszinedwes
WA NBALDIYININ mqwﬁwa&ma%w%’uLLuwﬁu wuuveeaely wuunsilanawiu wuudesinuag
ufAsenedinnnuas matialmia lunsdaassinedwes

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.

NNTATIVANYULIANIZVDINOALNDT 3(3-0-6)
(Polymer Characterization)
wdsduneou ;- fl
Prerequisite  : None

NIATIVANBULIRNZVDINDFUDTAIEITHN o) TIHIN1INTZRWE Aunile etiansadalasalnd
wipdadunsuse wedawesAalaladdy wazwedaiuedssunnuinslouuug mMasziasiiegis
e deglfinaiamsdeiuuvessd@idng ﬂﬁ@d’gﬁﬂ/ﬁiﬂﬁ@Lﬁﬂmammuﬁaﬂﬂs’m winllAlarusau
autfana wazli

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.



010627503 MsieuanInLazANAREsTeMeALLeS 3(3-0-6)
(Degradation and Stability of Polymer)
wdsdunew Ll
Prerequisite  : None
nalnmsidenanimueswedies  madenanimiilesanuas Ssdauieu UjATueendindu 1una
wagmIaaefvnadinn anuefiosvemediued wasansifinaueatios waluladmstindusrldln
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 lassaiauazaudivesianuay 3(3-0-6)
(Structure and Properties of Composites)
Jdsdvneu ¢ lud
Prerequisite  : None
Saopanwvuidule vesuagiained Yaouauionedwes Januauilelane Yaquaudowsdin
audhidsnarestaguauaLuuaafnuardudaanaumumusiensusniinuazemnudives Tanua
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.
010627505 aquaudugs 3(3-0-6)
(Advanced Composite Materials)
Jdedunew ¢ lud
Prerequisite  : None
QUGS ﬂﬂi%ugﬁLLazamﬂ’amaﬁa@mam A508M0U0 iaNNaNY AR NAMANSTEAUIANIATDS
Fanman namansszdusmnpesianuan nszurumsdenanmvesiaguay moonuuulneldiTanuay
A daangduessrUUTanuan antinistuguuasmsliusslend
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.
010627506  NSUANTINYBLIFN 3(3-0-6)
(Fracture of Materials)
wdsduneou o Tl
Prerequisite : None

mMsdeuann wazn1suantinvasTannelannuAu TnewiudsaudRameiiinadenisuanin nalnnns
uwntinuuudanadnidadunasiuudaainwanainid esdiu msAnweuudwswezarsmiovedans
wilnuazwedwes lneddanuduiusseninnssuiunsivandivesianuaglnsiainegania

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.



010627507

010627508

010627509

010627510

AdAFantugedmIUimnsIuTan 3(3-0-6)
(Advanced Mathematics for Materials Engineering)
wdsduneow ;- Ll
Prerequisite  : None
MTlnTginaweswasuwed aunseuiusandiy nanisudasiBies  wansulamiUany aunis
ayiusgesludymmedan 019 Jaymilumsanewm nssuiSneadalunsiwswideyannnisnaaes
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.

M3IANTsAenagnslunuImnssy 3(3-0-6)
(Strategic Engineering Management)
Jdsdvneu - lud
Prerequisite  : None

nagmsuaznsldiuTeududeiy nagrsiiuidunuariamy nanusugsadinagns viatud
anamn1sn danagns n1swlanagnslugnisufin nsdlfnwvinmsdanisilenagynslussinsniddmnssuuiay
dwsuguseneauns

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.

sufouisitomamnssutaniugs 2(2-0-4)
(Advanced Research Methodology in Materials Engineering)
Fdedunew ¢ lad
Prerequisite  : None

N1390NLUUKAZNTIATIZINANITNARDIIETTNERH WU N1sAvUATLIAAIBE1e N1SduAIREN
UAYAITIATIZAAULUTUTIU

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

Fidaruariugimedmnsauian 2(2-0-4)
(Advanced Numerical Methods in Materials Engineering)
dedunew ¢ lad
Prerequisite  : None

snvesaums FBidwavdmsuaumsiivadindadu memanmnzauiian msmeywusuas IS
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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.
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dunumadmnssudan 1 1(0-3
(Materials Engineering Seminar |)
Jdedunew ¢ lad
Prerequisite  : None
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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.

dunumnadmnssudag 2 1(0-3-1)
(Materials Engineering Seminar )
dsAunen 010627601 duNWMNIMINTTUiEg 1
Prerequisite  : 010627601 Materials Engineering Seminar |
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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 1)
wdsRuiey ¢ 010627602 AuNuMIMNTINIan 2 viseaumsfnuseaudTygy v
Prerequisite  : 010627602 Materials Engineering Seminar Il or Master degree

graduated

FuniAgfuilymingide wfoanufamdiluFesdasiieg medmnsuian (§198efeduann 2)
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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.

dunumnadmnssudag 4 1(0-3-1)
(Materials Engineering Seminar IV)
dsdunen 010627603 dUUIMNIMINTTUIER 3
Prerequisite  : 010627603 Materials Engineering Seminar |ll
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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.
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(Dissertation)
Jdaduney  : lReANUTALYEUYDINIATYN
Prerequisite  : Department Permission

Hndnwidesitneiinusansldiuunieenasdivinuilasunisuteddne dudininende
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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.

NYINUS WUU 1.2 72
(Dissertation)

Fdefuney  : lnganuiureureInIAIu

Prerequisite  : Department Permission

Sndnwdewiinerinusmeldmuuziivesennsdivsnuiilasunisudeiadnedadfininende
tinfnwdes UftRnunquastetduiidmunlaenaivwasdasininerdoogiansiadn

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.

Inefinus wuu 2.1 36
(Dissertation)

Indedunen  : lngAnuiureuTenAIn

Prerequisite  : Department Permission

Snfnwdewiinerinusmeldmuuziivesennssivsnmiildsunisudetalnedufininende
thAnudesfoRmunguazdovfuiiduunlaeniainuasindisineduesaasinsa

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 WuU 2.2 a8
(Dissertation)

Jdefuney  : leganudiureureInIAIun

Prerequisite  : Department Permission

Snfnwdewindnerinusmelimuuziivesennssivsnmildsunisudsnalaedufininende
tihfnsdes foRmunguazdovfuiiduunlasniainuasindisingdueguiasinia

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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