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Tagtaw 5 AoseduituszauuTyln

Wil 5 nefa nauivvemdngns ulsoonidy

0 Ao 3183 TIAY

1 flo edvndenmaetagialy

2 A e nFenMIETIEnLAs TEauN LY

3 A9 1IMFINN

4 flo It NLAYN I TaRFNENS
Wil 6 anefls dduiingiviluldazngain
SV 316-691 Ao INHITNUT AIMTULNY N WUU N 1
WA 316-692 D INTINUS FmTUkNY N wuu N 2

3.1.3.3 AURNNEVBIILAUVLEAR 1 3(2-3-4) Sanuvanedeluil
Faaadl 1 (3) vuneds S1waumheins
Fuaadl 2 (2) muneds S1waudhlususseesedunv
faaudt 3 (3) maneds SrunudlusfoRnsdedun
Fuaadl 4 (4) wuneds Sruiilusdnusunuiewedunv
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3.1.4 uNUN1SANEN
3.1.4.1 ¥iaNgAT WNW N uuu N 1

U 1
AANTSANYIN 1
316-691 INYINUS 9(0-27-0)
Thesis
594 9(0-27-0)
ANANNSANENT 2
316-691 AINYINUS 9(0-27-0)
Thesis
316-531 dunumadanmans 1 1(0-2-1)*

Seminar in Materials Science 1

94 9(0-27-0)
FuT 2
aansAnedi 1
316-691 WYIINUS 9(0-27-0)
Thesis
316-532 dunumnaianmans 2 1(0-2-1)*

Seminar in Materials Science 2

594 9(0-27-0)
ANANNSANENT 2
316-691 AINYINUS 9(0-27-0)
Thesis
594 9(0-27-0)
NUBLW * amzidewssunuulitunhein

Unfinwrenadesamziisuiousiedgdus eiduiugiulun1sufoa
MAdewuuliituriein (audit) Nalllvieglunaefiiavesearsdnusnyiinendnus



15
3.14.2 ﬂﬁﬂ@ﬁi WWU N LUU N 2

W 1

See

aAMsAned 1
316-501 Yaneandugs
Advanced Materials Science
316-502 lassasnauazaudRvesian
Structures and Properties of Materials
316-503 nsMdnuzanzTesTaniuge
Advanced Materials Characterization
316-504 UHURNIINISALATIBILAENTVENYULLANIEVDIIAR

Materials Synthesis and Characterization Laboratory
LY

AAn1sAnEd 2
316-692 e INUS
Thesis
316-531 dunumMianaans 1
Seminar in Materials Science 1
Jden

EIEY

g&
R
=<
N

aansAnedi 1
316-692 IeINUS
Thesis
316-532 dunumnaianmmans 2

Seminar in Materials Science 2

37
AAnsAnEdi 2
316-692 ANenus
Thesis

LY

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-0)

10(9-3-18)

3(0-9-0)

1(0-2-1)

6(6-0-12)

10(6-11-13)

9(0-27-0)

1(0-2-1)

10(0-29-1)

6(0-18-0)

6(0-18-0)
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NUBLWR UnAnwienadesameifowseusiedvdue) wWeiduiiugiulunisufua
nudsuuulifuniein (audit) Meillieglugasiiiaveterarsdnusnuiineiinug

3.1.5 ANB5UIYS183U1

238-533 ﬁmnssuwsfls‘]ﬂ%’uqa 3(3-0-6)

Advanced Engineering Ceramic

ﬁEJ’]iJEUBQL‘UiWﬁﬂ%uQ\‘l ﬂizUﬁuﬂ’]i%@ﬁL“ﬁﬁ’]ﬁﬂ%ﬂQﬂ n159nLUUlATIASIN NS
Fouderanfindugs nsnaasvantRuvuyiarsuagliviians waifindmiuieTeaiiodn
\n3nsdunagnszageinia Jagdinisuwng Bidnnselnd iedesud fissUfizen Yan
Aenfundanuwasdaundey ﬁ’a@mamﬂmﬁﬂ%’uqa ’3’&@Lﬂ§au LszjuLﬁti@%LLazLLaﬂ@jLama% ey
dgnuln

Definition of advanced engineering ceramics; processing of advanced
ceramics; structural design; joining of advanced ceramics; destructive and non-
destructive testing; ceramics for cutting tools, airplane and space shuttle, biomedical
materials, electronics, automotives, catalysts, materials related to energy and
environment; advanced ceramic matrix composites; coating materials; sensors and

actuators; refractory

316-501  FamAnanituge 3(3-0-6)

Advanced Materials Science

lassasrandnuaziuszall dounnsoavawdn nisunsluvasuds aunaalas
mswasuudaala aqewain YanTanm Yaqunlu Yanasumedn fanaandmiunsly
Nususlannselinduazdianlnsosuing

Crystal structure and chemical bondings; crystal imperfections; diffusion in
solid; phase equilibrium and phase transformations; ceramic materials; biomaterials;
nanomaterials; composite materials; smart materials for electronics and electro-optic

applications

316-502  lAseaTeuazauUfvaiEn 3(3-0-6)
Structures and Properties of Materials
TassadrevosvosndsiidundnuazldiBundn audiniena Wy Auudauss

ANLLDY AINAT NSAU duURNIME WU N15E0INIY N1IRANEULES NSasTiay N3N

audAnglada wwu @il anindruniumalni lassadrawaundenuluveauds

a15Aeian awu audBudngn Wy sinvesanmuiman anudusdndnluszaululas
wavunly asiesihadadeatcudmndn
Structures of crystalline and noncrystalline solid; mechanical properties

such as strength, hardness, fatigue, creep; optical properties such as transmission,
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absorption, reflection, refraction; electrical properties such as electrical conductivity,
electrical resistivity, energy band structure in solid, semiconductor, insulator;
magnetic properties such as types of magnetism, micro- and nanoscale magnetism,

dilute magnetic semiconductor

316-503  NSVANUAIANNZTETIRTUg 3(3-0-6)

Advanced Materials Characterization

nMyRTEAlasIasamaail Wy WisesnsudnesudunsusaaiUninsalnd 50-
muaUninsalnd msdmseilassadiandn Wy madeauuvessidiend nsideauuves
fhnseu madsuuvesdidnason N153ATILILATIAT199aN1A é’mgmi‘mmuazﬁuﬁa LU
NAD39anIIAUBIANATIULUUADINTIA NABIFANIIAUBLANATOURUUABRIIU NABIganIIAL
IWTUNIA NTAIATIZRRIAUTENOUYILAL WU DaaulinuaugasniuaUnInsalnl Busn-
inaAUidanarauaninsalnl n153ATIz9nIeausou 1wy weslunsiwesnueuula-
Fa AnalsulTraainuilalaaiiuns

Chemical structure analysis such as Fourier transform infrared
spectroscopy, Raman spectroscopy; crystal structure analysis such as X-ray
diffraction, neutron diffraction, electron diffraction; microstructure, morphological and
surface analysis such as scanning electron microscope, transmission electron
microscope, scanning probe microscope; chemical composition analysis such as
atomic absorption spectroscopy, inductively coupled plasma spectroscopy; thermal

analysis such as thermogravimetric analysis, differential scanning calorimetry

316-504  URUANIINISEHUATIZALAZNITIAN BALLANIZVRIIEN 1(0-3-0)
Materials Synthesis and Characterization Laboratory
M3daATIE Tanee AT ULATENN LU NMTUASTIIA MTUAFBLATDIUANAIY

A maduemgitandieitantuuy Wy mannezneu Tea-ea lelunesuea ilefinwn

autfvnnana audivisuas aud@li audfnudvan mamanvazianzvesian 1wy

mamsaseulasiaaaaiifeniesiiFefnsudwosuduisisaaninsalnd ns-

AsRaeUNgAnTIIIALSauielaIeuneslunsAuninuenuladauaziadesfviuloisu-

\WeaauNuLLAao3NN3
Materials synthesis by top-down method such as conventional ball

milling, high energy ball milling; materials synthesis by bottom-up method such

precipitation, sol-gel, solvothermal for investigating the mechanical properties, optical
properties, electrical properties, magnetic properties; materials characterization
including chemical structure investigation by Fourier transform infrared spectroscopy;
thermal behavior investigation by thermogravimetric analysis and differential scanning

calorimetry
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316-511  wWanA1Ens 2(2-0-4)

Crystallography

wAnuarlassainendn nouingudesdu suundn aunins 2 §R auunsveq
HEn vlinvedanuIng UURNSaNNNAT auunsvesaniiy viyauasnynan wiusngli n1s
AATIPALATIATIINEN

Crystal and crystal structures; basic group theory; crystal system; two-
dimensional symmetry; crystal symmetry; symmetry element; symmetry operation;
lattice symmetry; point groups and crystal classes; space groups; crystal structure

analysis

316-512  JAQAN1IZVDI 2(2-0-4)

Solid State Materials

n1siiniuszluve sl ngvjuaunadsuiazaudfisiannsednd dniluaz
USunadlaiduius nmsuns Uasenluan1izeesuds Jumess nsiiniuedvanaznislaves
wnsulusyuuvesian lassaiegania

Bonding in solids; energy band theory and electronic properties; defects
and non-stoichiometry; diffusion; solid state reaction; sintering; nucleation and

growth in materials system; microstructure

316-513  QUWWaAIENSUDITHN 3(3-0-6)

Thermodynamics of Materials

anuzguvnamans nntenilvesguunamans ngdoaevesguvnarians
Ul Heiduguuumarans an1ivauns augailatazaunainll S¥UUANTRUTIENRA
landunanuasyiauundyag-luanddiuil lua-leala weosd-Ause gaumnamanssgauunly

Thermodynamic state; the first law of thermodynamics; the second law of
thermodynamics; entropy; thermodynamic functions; equilibrium conditions; phase
and chemical equilibrium; statistical description of thermal systems; distribution
functions, Maxwell-Boltzmann distributions, Bose-Einstein distributions, Fermi-Dirac

distributions, nanothermodynamics

316-514  n1sduATIziTanaliunsd 2(2-0-4)

Synthesis of Inorganic Materials

Taneiuvd Janoenlen Tannu 1w lavengu ualswa n1sianarasudnIn
Wavesuia 1wy nisiedeunislownd nisiedeusiglonisnin nszurunisuelslea n1siia
W8I T99INENTALANY LU N1IANATNDUTIN NTEUIUNITIYA-198 nTEUIUAITIElImes-
198

Inorganic materials; oxide materials; porous materials such as metal

porous, aerogel; formation of solids from gas phase such as chemical vapor



19

deposition, physical vapor deposition, aerosol processes; formation of solids from

solution such as co-precipitation, sol-gel process, solvothermal process

316-515 Jdaguwienauansidusslav 3(3-0-6)

Functional Materials and Applications

Yanlausa arsusznovdumesanatu Taqwslsdidnnin  Jaguislsuuniufn
Fansiafnlslsdn YaquiuiAsamdanu Sanuasundanu fandisu msduundseian auld
waznslduselevivasian

Hybrid materials; intercalation compounds; ferroelectric materials;
ferromagnetic materials; multiferroic materials;, energy storage materials; energy
conversion materials; shape memory materials; classifications, properties and

applications of materials

316-516  EAAAIIUNATEMLLES 2(2-0-4)
Photocatalytic Materials
VANN13VINSIIUGATEAZNTTUIUNSISIUATE1 nsgaduuaznalnnisise

Uiisenvesiissufiten audiveadussufiter vdnnismadenanimmiauas ndnng

PINTATULALIANTUNIINEAT ALSIUATEIMMAT UseANTaImnisiseufAzenmenas n1s

manwaziamznneankazaUnnsalnUnd wiuTandusaugisemiauas
Principles of catalysis and catalytic processes; catalyst adsorption and

reaction  mechanisms;  catalyst  properties;  photodegradation  principles;
photooxidation and photoreduction princeples; photocatalyst; photocatalytic

efficiency; physical and spectroscopic characterization for photocatalytic materials

316-517  JaANIWiAUAIEAS 3(3-0-6)

Optical Materials

LSUIANATOIIAUAIERS N ufauwlnanininveas audiviawaesian
gunsaivirumaniidesdu nsUszgndldvaumansdmiutagmans Yaniaumansnng
IniuazBianvsedndnauas

Geometrical optics; electromagnetic theory of light; optical properties of
materials; basic optical components; applications of optical phenomena for materials

science; electro-optic and optoelectronic materials

316-518 wAlulagWauuig 2(2-0-4)
Thin Film Technology
Fnenaransuazimaluladnisindou wiliuia n15seive nsiedeudaele
NEAIN NstAdeUnglalall N15iAdauAl83snIwAdl nsiadeunglnia nsiAReunie
WANEN NITVANYULLANIEVRIANUS auTRveIlanUIsLassIgey
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Coating science and technology; surface chemistry; evaporation; physical
vapor deposition; chemical vapor deposition; chemical deposition methods;
electrodeposition; plasma coating; thin film characterization; properties of thin film

and applications

316-521  unlumalulag 3(3-0-6)

Nanotechnology

FwiiminidInemansunlusazunlumalulad anasasuiludiannsain
ﬁlugﬁuﬁu@\‘iﬂﬁlﬁ@ﬁﬁLﬂaﬂﬂLLazﬂﬁImﬂ@\‘i@‘Qﬂﬁﬂ N15U93AUN1959062 n1stiaLain
415928189834T4 N1IMIUANTUINBYNIA FUFIUTNET 1ATIE59 83AUTENOULAZANS
UuupsiiuRnvestansedululasuazulu Tassadrsunluanens audfuasnisussgndld
37U

Nanoscience and nanotechnology perspectives; molecular and
nanoelectronics; fundamentals of particle nucleation and growth; stabilization against
aggregation; habit formation; solid solution; control of particle size, morphology,
structure, composition, surface modification in the micro- and nanosize scale;

functional nanostructures; properties and applications

316-522  NITUIUNISHAALLIIAN 3(3-0-6)

Ceramics Processing

Angrenansvesnsrurunisndnesidnatelniag fiugruvesaifiaam
Tnssasauazmihiivesansiuusslunsyuiunsudn N39AMYBIBUNA N3l1afv095rUY
A9 TunsguIUnITNEs Ui%Lﬂ%%@\iﬂ’]i%ugULLUUmiéjﬂ ﬂﬂiﬁﬁugﬂLLuuﬁﬂwmstﬁaa n13
naonarnianedweleduvedliana anvauaznistdesiuimi fugiunisvinliiuis
nsruIuNsHARTIATeaiuiamih miLU?{EJuLLUaﬂLLazmiﬁmuﬂﬂiﬂa%’Nﬁ;amﬂiw’jwmi
U3

Science in modern ceramic processing and fundamentals of surface
chemistry; structure and functions of processing additives; particle packing; rheology
of processing systems; forming in categories of pressing, plastic forming, casting
processes and molecular polymerization forming; causes and prevention of defects;
drying fundamentals; surface processing;, microstructural changes and development

during sintering

316-523  N3TUIUNITUAZNTUSTENAldINLUSY 3(3-0-6)
Membrane Processes and Applications
YUAVDUUULUTUAWATIZY MENNITUATNG Y NITHENAIELUUUTY WANTUALHA
YDINIUEN NMIHAAKAYNTTUTULNUTY NM3USUUTRIAUTY Wadl oAU TY
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NSUEALAFAIELUNLUTY ﬂiﬂﬂgﬂ’liﬂimiqmﬁu miﬂizqﬂﬁéf’]wﬁﬂ"] Ly ﬁjm%qw%‘ WHIY
Fanndeunarnmswnmd nsedusedamiiinaula

Types of synthetic membranes; principles and theories of membrane
separation; flux and separation performance; manufacturing and membrane modules;
surface moderation of membranes; fuel cell membrane; gas separation by
membrane; fouling phenomena; applications such as pure water, energy,

environment and medicine; discussion on interesting topics

316-531  dunuIneTaqatans 1 1(0-2-1)
Seminar in Materials Science 1
mMsnenuiazeiUTetemsianmaniiuaulanaziuaty vioaenndosiu

Weinus Ineiw3eudauainniIgans unAINNGIYINTGg 15eTeYaINN1TIY
Report and discussion on Materials Science topics of current interests or

other topics relevant to theses via the literature sources, journal articles, reviews or

experimental data

316-532  SUNWINNTARANERT 2 1(0-2-1)
Seminar in Materials Science 2
nMsMenuiazeiUTetensTanmaniiuraulanasiiuaty vioaenndoiu

WeInus Ineiw3endaualININTans unAIINNGIYINTGg 13eTeYaINN1TIY
Report and discussion on Materials Science topics of current interests or

other topics relevant to theses via the literature sources, journal articles, reviews or

experimental data

316-541  vindadiAwniedaneans 3(3-0-6)
Special Topics in Materials Science
denawnddliiilundnansvseaeuiisndntosnduniaulanaiagamansly

TaqUu
Special current interesting topics in materials science not included in the
curriculum
316-542  dantA¥NILYIIAN 3(3-0-6)
Special Topics in Ceramics
sdefiauiidalailundngnvieasuiisadntdesduiaulomassfinly
Jaqiu

Special current interesting topics in ceramics not included in the

curriculum
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316-543  vindaniA¥NITaguUIly 3(3-0-6)
Special Topics in Nanomaterials
defieundaliiilundnansvseasuiisadnieelunuiaulametanuilulu

Jaqu

Special current interesting topics in nanomaterials not included in the
curriculum
316-691 Amnendwus 36(0-108-0)

Thesis

msAnyidevesindnyludeniizmetaneans elansguanazn1siuzll
199013138 7UT W

Research study on the topic of materials science under supervision of a

faculty advisor

316-692  Angwus 18(0-54-0)
Thesis
nsfnwAtevesinAnyludenismetanmans neldnsquatasnisuugii
P0981915671US W
Research study on the topic of materials science under supervision of a

faculty advisor

333-504  wdnn1snaluvessEuumIin 3(3-0-6)

General Principles of Measurement Systems

syuumsiaily aadnuvarainvetosdlsznaussuunTin ALLsuE1v9
FEUUMTIAUANIZETYT AMENBUENATAVRITEUUNITIN NATDIINANLALLATEUIETEUU 2
wosn dyaauazdyausuniuluszuunsia anuundetie nMsidenuasiasugmanives
FEUUNITIN

General measurement system; static characteristics of measurement
system elements, the accuracy of measurement systems in the steady state;
dynamics characteristics of measurement systems; loading effect and two-port
networks; signals and noise in measurement systems; reliability, choice and

economics of measurement systems

333-506  Asn1saduaTasiladmiunisvagdauag 3(3-0-6)
Methods of Instrument Constructions for Materials Tests
msdnnieusyuuidouenaninnosiimuauselusunsunauivieivaludn

dmsumsnaaeuTanaeingy Yandianlnsiesiin (nguiivile) Maznaaeu leun friiesiin

wosliawmasuuuduid Jaqwesludianvsn Jaglnlsdidnnsn arsliauiou 113awmes
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weslawmeswuuiiiid Taquslsddnvsn Yagieledidnnin Jaglnlsdidnnsn Tanudman
WSS Yanuaimannss Yaquunilla3Tawnud Jaauuniduiiuaud Jaauuniledidnnsnuas
Fanaan \Judu gunsalansfefii (nguitass) faznaaey 1dud weadens lalenides
nszua laloniUaauas waduasending lalendulsnisn vsudamesuargunsaidug nisad
inesledmiuldasnnsussendlinuvesianluiinuszdriu

Preparation for computer interfacing circuit that controlled with LabView
and Visual Basic for two-group of materials tests; electroceramics (first group) such as
conductive ceramics, NTC thermistor, thermoelectric material, heating material,
varistor, PTC thermistor, ferroelectric ceramics, piezoelectric ceramics, pyroelectric
material, ferromagnetic material, ferromagnetic material, magnetoresistance material,
magnetoimpedance  material, magnetoelectric  material, smart  materials;
semiconductor devices (second group) such as light emitting diode, rectifier diode,
solar cell, infrared diode, transistor and other devices; instrument constructions for

application demonstrations of materials in everyday life





