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. Aen Taislopnan 24 wdaufin
— AN 2 Wiasfin
01 213597  ANNWN 1,1
(Seminar)
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0121351 3 OMANAFIEATULATIRUNAFNERTIDIING 4 (4-0-8)

(Thermodynamics and Kinetics of Materials)
01 213514 NSANEIANELRNIZYBITAR (HITWATE 3 (3-0-6)
(Materials Characterization in Research)

01213 591 4l deuABaTeNIFINTTHING 3 (3-0-6)

(Research Methods in Materials Engineering)

- ByuBMADA Tsiaandn 12 ydaafin
01213522 wialulaginsarinlannisduge 3 (3-0-6)

(Advanced Metallurgical Extraction Technology)
01213523 wAlnlagnisidendugs 5 (3-0-6)
(Advanced Welding Technology)
01 213524 n19ATIEiAHATRAINNIIAANTauLaTNITTRNN 3 (3-0-6)
(Corrosion Failure Analysis and Prevention)
01213526 TannasniBansdnigs 5 (3-0-6)
(Advanced Powder Metallurgy)
01213527 waluladlanznan 3 (3-0-6)
(Alloy Technology)
01213528 A mEILAZNITUSURAMNZANTIGR 3 (3-0-6)
(Fatigue and surface optimization)
01213529 Wqﬁﬂ‘j‘mmdﬂmﬂxﬁﬂﬂﬁyﬁqd 3 (3-0-6)
(Advanced Mechanical Behavior of Materials)
0121353 1 318NN 3 (3-0-6)

(Bioceramics)
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01213551

01213552

01213553

01213565

213566

01213567

01213568

Fandidninaiesnaniugs

(Advanced Electroceramic Materials)
NANFNARSYDIIED)

(Crystallography of Materials)
Tandmsunalarandigomgigs

(Materials for High Temperature Applications)
ARNANDALNDS

(Polymer Physics)
waRwesafuraduazlansBunas

(Inorganic and Organometallic Polymers)

aNAZINAIaINa AN SanILT

(Mechanical Properties of Solid Polymers)

N9 AENIBINDRINDS

(Degradation of polymer)

WARLNDTEININ

(Biopolymers)

FamBelsznaudugs

(Advanced Composite Materials)

ArNTaNTziuun Ly

(Nanoengineering)

Fangannings

(Advanced Biomaterials)
nazuauntauasUnaslanziugs

(Advanced Metal Processing)
ﬂ‘i:mummﬂigﬂLﬁmﬁﬁﬂﬁguqq

(Advanced Ceramics Processing)

A9TUINNTULIFUNB ANeITUGILA YA EINTEUR

(Advanced Polymer Processing and Rheology)
walnlaguaznszuaunisnanszuulules
uwazlulpsBiannsniin

(Microelectronic and Microsystem

Technology and Fabrications)
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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)

3 (3-0-6)

3 (3-0-6)



01213598

01213569

01213577

01213578

01213579

01213596

Armnsan i uaRdmTuIaanIgaRIMNgaH
UATNITIANITUDILAS

(Electrochemical Engineering for Industrial Materials
and Waste Management)
N199DNLULLAXNITTANITNTIAUDINAAI 04
AMSUARNIIAR

(Product Life Cycle Design and Management

for Materials Engineer)
A1TIABIANTUATNITTANITNNEARINNTTH
AMFUAAINTIAG

(Industrial Organization and Management

for Materials Engineer)

NFAATEATAINTIHTIAUNNEMTLIAINTIAR

(Quality Engineering Analysis for Materials Engineer)
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(Selected Topics in Materials Engineering)
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(Special Problems)
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01213599
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(Thesis)
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3 (3-0-6)

3 (3-0-6)

3 (3-0-6)
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01213513 AOMNAAEATUATIAUNAFNEATIBITE0 4 (4-0-8)
(Thermodynamics and Kinetics of Materials)

@qm%‘v\mﬂﬂﬂﬁl‘fﬁ%LﬁNLLﬂ:@Qﬂﬁﬁ ANTUERHARWATUHUNTWINE WeANTTNIBIfiTUAY
#19aza18 UTE81AN WAINET ARUNAFNARSIBIUTEANY AAUNAFNARTIB9TEULNNEAN
pR Ui ifulalamedia welianisdinasinisansden nadandn  Uangnisoidns
Touwnsian

Classical and statistical thermodynamics. Equilibrium state and phase diagrams. Behavior
of gases and solutions. Chemical reaction. Free energy. Empirical kinetics. Kinetics of ideal systems.
Non-isothermal reactions. Thermal analysis techniques. Crystallization. Transport phenomena of

materials.

01213514 N1TANHNANY AN TaR [HAd 3 (3-0-6)
(Materials Characterization in Research)

MANINTIBINIRIINTI RS SsRend nsUszynd TEmafiasnaaniaiRELe0ssE
wnd Dwnidds nadgifnistunialiipsniadeauueesiodiond nannnsuasndasganssm
BANATEULLLABINT A m'ﬁﬂ‘quﬂﬁ%ﬂﬁﬂd@gﬂﬁﬁﬂﬁ@Lzﬁﬂm‘mmmmﬁ@m‘mmsfumuﬁﬁﬂ 19
AiszAiBenmnmuazdalinomnaniinedsanlnsalndeinnisnszatsveandsu nns
UfiRTunslEndnsqanssmiBiinasouuuuanInsn vannsnaesganssmiBlanasanuuuaes
KK NMSIAEENFANBENAMTUNABI9aNTIAUBIAARTEULLLEDIHIN NANN1TIBINIATNNT
Aealunesdidnasen ﬂ’ﬁﬁLﬂ‘iﬁx‘lﬁﬁﬂ‘idﬂ%"l\ﬁ/ﬂﬂiﬂﬂNﬂ(ﬁl‘iﬂﬁ‘il,?;il’lLuuﬂﬂdﬁLﬁﬂmi@u

Principle of x-ray diffractometry. Applications of x-ray diffractometry in researches. Hands-
on practice in x-ray diffractometer operation. Principle of scanning electron microscope. Applications
of scanning electron microscope in researches. Qualitative and quantitative chemical analysis by
energy dispersive spectroscopy. Hands-on practice in scanning electron microscope operation.
Principle of transmission electron microscope. Sample preparation for transmission electron
microscope. Principle of electron diffractometry. Structural analysis of materials by electron

diffractometry.



3 (3-0-6)
01213522 waluladnnsarialanniadugs
(Advanced Metallurgical Extraction Technology)
walulaginnsain n1ssanedarelanzudazyin m‘mﬁ’mmqqmmwﬂﬁm@ﬂﬂm LaznN19Hn
Tanznauuntatng
Extraction technology, decompositions of each type of metals, industrial extraction of metals, and

metal recycling.

01213525 wAlulagnisidendugs 3 (3-0-6)
(Advanced Welding Technology)

AlAENNSEeN ANHMLANIZYBINITAREN TaVNTINNENTNLEITELEDN ATTHAHINRY
vaslpsesEnefinuniaiden nsruaNazntaTasiumNdimanusesden nnelsra g
waAnn&1  nngUsranuvaslanzilifimin maluladinnsdenduge anaidedeliredlnseadefinm
Madan noAnssnensgasidon il

Welding technology, characteristics of fusion, physical metallurgy of welds, failure of welded
structures, failure control and prevention in welds, joining of steels, joining of non-ferrous metals,

advanced technology in welding, reliability of welded structures, behaviors of welds in service.

01213524  N19LATIEAAITHATRIINNITNANTARLAZ N9 B9 3 (3-0-6)
(Corrosion Failure Analysis and Prevention)
wannisresnIanAnsangUuLuLaznalnaasmsiansen  natfsiunisiandaulaanis
Unifasiagdauanauaznnanday madentidaguaznisesniuy Asnamassuniatandan
N19LATILRANHATRFINNI9IANT DY
Principles of corrosion. Forms and mechanisms of corrosion. Corrosion prevention by cathodic
protection and coatings. Materials selection and design. Corrosion testing methods. Corrosion failure

analysis.



01213526 TannasuiBansdnigs 5 (3-0-6)
(Advanced Powder Metallurgy)

MANNIIUANTUszENAra [annTsniBINe WMATANISANYIANYIZANIZYBIHT NTATUAN
ManARa DI AN RINABINTT NJIBINTHANHY NIBARUATNNTTIUTL NIRALAZNTTHABNIAIH
%p1 neUSLWssAIEe nseenuuuNARdoeTlannTsden waliannsulsgingauaznisannuuy
AFLUIUNITNAANNEARWNTTH NTEIFANEN

Principle and application of powder metallurgy. Powder characterization techniques. Control of
powder production for desired properties. Rule of powder mixing. Powder consolidation and forming.
Sintering and heat treatment. Finishing operations. Powder metallurgy product design. Advanced

processing techniques and industrial process design. Case study.

01213527 wnlulaglanzway 3 (3-0-6)
(Alloy Technology)
mamussmaluladlansnan nszuawnisagelanzngudnuazlansBildngundn Tany
nanngudnuazlangnan Hldngumndn naimsuaznaiieanslansnanaaiiy Tansnane
Toug s Tanenann@nunlu Tangnantunnsszandlinegaannssy nsesnuuulanznas
Development of alloy technology. Production of ferrous and non-ferrous metals. Ferrous and

non-ferrous alloys. Development and application of modern alloys. Amorphous alloys. Nanocrystalline

alloys. Alloys in industrial applications. Alloy design.

01213528 ANATUALNNTUSURYMENTANTIgR 3 (3-0-6)
(Fatigue and Surface Optimization)
ANE1Pedlans NalNNITATRINNANNET NNSIRALAZNTITIE1EFMYBITREUAN  NANTINL
2BIAHEUANES NTETARURIAMS N5 A NEN
Fatigue of metals. Fatigue failure mechanism. Crack initiation and propagation. Effect of residual
stresses. Surface treatments for fatigue prevention.
01213529 WeANTIUNNNATBITARTUGS 3 (3-0-6)
(Advanced Mechanical Behavior of Materials)
ANTFUALNITNANAUYINAN NI9IATIEAANTHIARLATAITHIATEA N1TLANSITLALNAATNAS
2AINTITUANETT miﬂizqﬂﬁﬁmf@wmmmmﬁﬁﬁ A9ERANEI

Mechanical properties and testing. Stress and strain analysis. Fracture and fracture mechanics.

Applications of metals and their failure. Case study.



01213531 LHINHNBINN 3 (3-0-6)
(Bioceramics)
anwdzanzuaranRvaviagesfinganin antwdndiulinsganiniusenieayd
nsUszgndiwsndnganmlimenisunnduasiunnsss nadinen
Characteristics and properties of bioceramics. Biocompatibility with human bodies. Applications of

bioceramics in medicine and dentistry. Case study.

01213532 Jandidningiaafiniugs 3 (3-0-6)
(Advanced Electroceramic Materials)

WANNIIN NN NAZATEBR g RN w3Rn i iuasFingegamesnin
AN szndalAg9aEe nzuaunnsulag TasadneganmauazantinaWinesaisnfin
MafATsiuazinglianafinnne Wi nnsszandensiandidninganan

Physical and chemical principles of ceramic conductors. Dielectric ceramics and ceramic
superconductors. Relationship among structure, processing, microstructure and electrical properties of
ceramics. Synthesis and forming processes of electroceramic materials. Applications of electroceramic

materials.

01213533 WANANEAT2BITAR 3 (3-0-6)
(Crystallography of Materials)
wAnAaTUTASIEEINAN N9 RN TATIEEINAN FRHIATIHIATIEEIHEN AITHANWE
szmdnslaseanonanuazaniiniona i uas uazudmdnuesian
Crystal structures concepts. Crystal structures classifying. Symmetry in crystal structures.
Relationships between crystal structures and mechanical, electrical, optical, and magnetic properties of
materials.

(¢

01213534 JanamsuN1sUsTandAngomg)ie

Lo

3 (3-0-6)
(Materials for High Temperature Applications)
= o/ o o/ o’dl a a
nsdendanamsunsUszendiigomgRege weRnssunena lannsssnieninesslanznas
B9gaAEIIRNVIUE RS
Selections of materials for high temperature applications, mechanical behavior, physical

metallurgy of superalloys, high temperature ceramics.



01213545 WRAndwaRNDS 3 (3-0-6)
(Polymer Physics)

Tuananefnes aauzganafivamedwes atfmelduarinanszusresansazans
noRwasuanedinefaanmal Aandanguadiaan naAsaniuradneui nedinesadnig
299ufs WENTBINDRNDS FOIg A UALNITRELAUBIN AN BB ATEIND R INESINEN

Polymer molecules. Ideal polymer states. Chain statistics and rheology of polymer solutions and
melts. Rubber-like elasticity. Transition to glassy state. Hard amorphous polymers. Polymer crystals.

Morphology and thermomechanical responses of partially crystalline polymers.

01213546 wWoaANasauvadualansdunas 3 (3-0-6)
(Inorganic and Organometallic Polymers)
ARNIBINTITRANDALNDS LAZNITTIURNANHULRANIZUDIND AN RNET LAz lansBunad

Mechanisms of polymerization and characterizations of inorganic and organometallic polymers.

01213547 auTTfIBINRBINDAINDSBIUT 3 (3-0-6)
(Mechanical Properties of Solid Polymers)
nnaRngUresesudsdavdn auiRnndanguainess anifiveunioBaduuas Wil
Baviiu woRinssuidenauunueulplnsaln daqdalsznounedwnes aniurnisAatsa neRngax
N19ATINIBINEAINES U91NgN19ainIsuansin
Deformation of elastic solid. Rubber-like elasticity. Linear and non-linear viscoelasticity.
Anisotropic mechanical behavior. Polymer composites. Relaxation transitions. Yield behavior of polymers.

Breaking phenomena.

01213548 naldaxIBINDAINES 3 (3-0-6)
(Degradation of polymer)
MedpnmaRNaIINAMHEDT LAY DanBAdi SANANIUGS uaILAYaENBIATL
WIIBING RN ULATANTNUIARBHINUNE
Degradation of polymer by heat, light, oxidation, high energy radiation, photo-oxidation,

mechanical force, microorganism, and special environment.
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01213549 WAALNBITININ 3 (3-0-6)
(Biopolymers)
TassadvameRunidanm nsUszgndmaiansfinendnuaeianny Msaimse
TAs9a319dne5afiBng nana@indanan nedwesBadanisunng wlumaluladzanan
Structure of biopolymers. Application of characterization techniques. X-ray structural analysis.

Bio plastic. Biomedical polymer. Bionanotechnology.

01213551 Famdadaznaudugs 5 (3-0-6)
(Advanced Composite Materials)
nsAANNTTLINNNSUATNIIBaNUULTaRBUsrney daqiBedsyneuduly nszuannimng
LARLAZNILNIN
Processing and design of composite materials, fiber composites, chemical and physical

processes.

01213552 AFaNTaNTEAUNIlN 3 (3-0-6)
(Nanoengineering)

AR UszdRuazAufinantin WA mansuasimnssnmansseiunn i maia
nsRnEAnuazanIzuazaNTRresdan sy AU nTzuaNNIINEn NTUsTzenduazfand1ned
wansflsaunniu Tnodiudnnudiinsasndnlasesdng auifuaznnsszgnd i

Definition, history and advances in nano-scale science and engineering. Characterization
techniques and properties of nano-scale materials. Production processes, applications and examples of

nano-scale devices, emphasizing the relationship between structures, properties and applications.

01213553 Jan@anindugs 5 (3-0-6)
(Advanced Biomaterials)
139NN HALRLNNTUSTENAYBITAATININ NTANEIANELIANILYBITRATINN
AN IaslAssasuaraNTRivasianganw mnndindulinsdanmuazaanandiuie Jandos
ARV WNTININ NITDANULLUAENITHAR ffﬂ@‘ﬂ@gﬂﬁdszmﬁlmj@ulmuf:mﬁ'ml,%
Classification and applications of biomaterials. Characterization of biomaterials. Relationships of
structure and property of biomaterials. Biocompatibility and toxicity. Biodegradable materials. Design and

production. Soft tissue and hard tissue implants.

11



01213565 ﬂﬁ:UQuﬂﬂ‘jLLﬂ‘igUW}\‘iTﬂMzﬁguzg\‘l 3 (3-0-6)
(Advanced Metal Processing)

AOUMNAFNEASUATUHUNTNINE NTUNTUAZIRUNAFNERSIINIaI AL WE niinduia
NANUAZNANUATINFNRE sniiueeauds nadedandsauarniadiuln n1sudesnaaslansnas
nsvasuarnNI@en n1siasuulasmatuauderiEnnsuns m‘iLﬁufmmmﬂﬂul,m:mﬁ‘quLL%
nswasuudaanas WlEnnsunduarniswasun s anngmlsd nsuanifsusaszndnama
nafafaesRaeen [He

Advanced thermodynamics and phase diagrams. Advanced diffusion and kinetics of phase
transformation. Crystal interfaces and interfacial energy. Defects in solids. Nucleation and growth. Alloy
solidification. Castings and welding. Diffusional phase transformations in solids. Precipitate growth and age
hardening. Diffusionless transformations and martensitic transformation. Interphase mass transfer. Oxide

surface formation.

01213566 ﬂ‘iz‘u‘)uﬂ"l‘iLLﬂ‘igﬂLsﬁ‘i"lﬁﬂ"ﬁgugm 3 (3-0-6)
(Advanced Ceramics Processing)
wAlANsRaATIARaEAnlneAEnsanawn UffBenanzaasuds n1swnnd
NTANALNBUTIN UASAITDUUAIULLNY NITANEIANEULRNITYBIHIEINNN MATANTITHARLEIRN

TugUiaRaInNas RN g nstnAEFLATNSERTNgL NANNITIBINTSPBHNANTUIIHADELAY

U 9

aan |

UHTB819ININBUNIA ATFRENBUINUTINNNIINFTULINADE NTFFTPHUHUARTLNS  A9LeEes

o/ =

Faauanifen WelilenAduuaznslazgndidegramnssy  malladaiealuniardonguem
ﬂ"]‘iﬁﬂ‘lsﬂﬁ/ﬂ‘]slmzqutﬂfﬂ@%’uﬂ"luﬁﬁ‘iqﬁﬂ

Ceramic powder synthesis techniques by comminution, solid state reaction, combustion
synthesis, co-precipitation and spray drying. Characterization of ceramic powder. Ceramic fabrication
techniques by pressing and injection molding. Principle of slurry preparation and particle interaction.
Preparation of ceramic samples from slurry. Thin film preparation. Preparation of single crystal materials

for research and industrial applications. Modern technology in sample preparation. Characterization of

ceramic samples.
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01213567 N9vUANN1TWLTFUNDAINDITUFILALANEINTLUE 3 (3-0-6)
(Advanced Polymer Processing and Rheology)
ndnnIaLazNITLazyNfIaAngINsILaLeEnIaTR NITUANSARTuTULLLR LAY
naTLIUNIESRARTLgUEIN LaznssuaunsBug Mifeadias naruaunadnttgy nasuauMsTuguLY
goyeyrna darngnnasinisdnslanlunazuauniandawedines nadifnun wanniaidossilunasl
walulad renfameidanmaanivirmnssuiunisulsgnefmes
Principle and applications of rheology and measurement. Special injection molding processes.
Co-extrusion and related processes. Compression molding processes. Vacuum forming processes.

Transport phenomena in polymer processing. Case study. Basic principle of computer-aided-engineering

technology in polymer processing.

01213568 wiAluladuaznszuaun1anansruuulnasuazinlasdidnnsain 3 (3-0-6)
(Microelectronic and Microsystem Technology and Fabrications)

amsanasmalulad wlasBidnnseiin waluladdiandmiunisussgndidelulag
fdnvseiin  gunsollulasdifinnesfin nsUgnudn  nsumsuazdsingnisoianelewdmiy
navtnuntanansziunlng naifindandindudennnsen madeuasn1sUgnilslanan nafinians
UaYN3iANgA NTEZANIBINIEAN N3azaNBlenll nanyauarnalnassszuululasuazszunlin
wansnasziululng dandmivsrunlnlasuazsruuiedasnassiulnlag nszuanniandnasiuln
TrsuarnIzuannIsdnusaRasziulnlag

Overview of microelectronic technology. Materials technology for microelectronic applications.
Microelectronic devices. Crystal growth. Diffusion and transport phenomena for microfabrication. Thermal
oxidation. Impurity doping and ion implantation. Lithography and etching. Physical deposition and chemical
vapor deposition. Fundamentals and mechanisms of microsystem and microelectromechanical systems

(MEMS). Materials for microsystem and MEMS. Micromanufacturing and surface micromachining.

01213569 ArNaH NN LARAMSUIIA AR IMNTTHLAZN1TTANITIBeLTE 3 (3-0-6)
(Electrochemical Engineering for Industrial materials and Waste Management)
o a { X ¢ a < 4
nannses Mieiuaznszuaunistnelew uwmmesuasimadewmads Wuees nszuaunis
wpndiae Wiuaznszuaunisvinldugrdeeslany nsusuUgeiuinalaanszuaunsdsunuu i

wae [ luaznnsinnsn nsueniredameedendun i dnginsiedecienieinineg
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Principles of electrochemistry and transport processes. Batteries and fuel-cells. Sensors.
Electrowinning and refining of metals. Surface modification by electro/electroless deposition and etching.

Metal waste recycling. Electrochemical instrumentations.

01213577 NN5BBAUULLATNITIANTITNTIAYBINAASTWTIAMILIANT TG 3 (3-0-6)
(Product Life Cycle Design and Management for Materials Engineer)

NANN1TNITBBNULLIAZN1TIANITITIN U390 INTBINYBINARTNT NTTUIUNTG
BENUULLATHANARATD N15UIIVTNTIBIANTN NTLUIMNITEDNULL  TadunsarmnasndInsy
NN3BNUUY N5IEaN [7an SknsfBenueedan nszuamnisulsguaynispanuuy n191safin
WNRRADT LUUIIREN LATEIUBNNITIANITNTINUDINAAT T N1TILATILHNTRR N199ANTITNTIN
YBINRASTTT N T TUAZHEN 19997 WARN IR FaFwIndax

Principle of product life cycle design and management. Product design and development
process. Quality function deployment. Design process. Engineering factor for design. Materials selection.
Interaction of materials. Processing and design. Product evaluation. Model and thread of product life cycle
management. Life cycle analysis. Product life cycle management inside and outside factory. Green

Productivity.
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