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316-501 ‘”ﬁ@mﬁﬂ%ﬁuqq 3(3-0-6)
Advanced Materials Science

316-502  Taseaiuazauiinveias 3(3-0-6)
Structures and Properties of Materials

316-503 ﬂﬁﬁ15ﬂHm%mW1&’ﬂl@i’Tﬁﬂ%ﬂgﬁ 3(3-0-6)
Advanced Materials Characterization

316-504  UfiamsmsdunnziiazmIimanyazmmzvestang 1(0-3-0)
Materials Synthesis and Characterization Laboratory

316-531 ﬁuummﬁﬁqmam{ 1 1(0-2-1)*
Seminar in Materials Science 1

316-532  dunnmeiagenans 2 1(0-2-1)*
Seminar in Materials Science 2
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239-533 ﬂizuaum:iNamvmuazﬂmﬁaﬂfﬁﬂ%uqd 3(3-0-6)
Advanced Materials Processing and Materials Selection

239534 guuwamanivugIvesian 3(3-0-6)
Advanced Thermodynamics of Materials

239-535  lannssuiaqmus 3(3-0-6)
Powder Metallurgy

239-542 aﬁ’miimcﬁﬁﬁﬂ%‘uQ‘Q 3(3-0-6)
Advanced Engineering Ceramic

239-545  Iaseadrazauiifvesiaanay 3(3-0-6)

Structure and Properties of Composite Materials
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316-511  wanenani 2(2-0-4)
Crystallography
316-512  Faganizvenis 3(3-0-6)

Solid State Materials
o 14 4

316-513  Jagmiveunazmiilszyna 3(3-0-6)
Carbon Materials and Applications
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316-514  MIFUATIZHIAADIUNTE 3(3-0-6)

a

Synthesis of Inorganic Materials

o

316-515 a@mwwmmagmiﬂiz@ﬁ 3(3-0-6)

Functional Materials and Applications
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316-516  Jagansalgniemanas 3(3-0-6)
Photocatalytic Materials

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

Optical Materials

316-518  malulagwlauing 3(3-0-6)
Thin Film Technology

316-521  wTunalulad 3(3-0-6)
Nanotechnology

316-522  NILUIUNITHAALEIT N 3(3-0-6)

Ceramics Processing

316-523 ﬂizmuﬂmmumuuazmiﬂizqw‘f 3(3-0-6)
Membrane Processes and Applications

316-524 walulagmsvias lane 3(3-0-6)
Metal Casting Technology

I a
316-525 ﬁﬂ@mﬂi‘ﬂil“ﬁi?ﬂﬂ 3(3-0-6)

Electroceramic Materials

316-526 AR 3(3-0-6)
Biomaterials
316-527 u’i”csmiiwwi”ﬁ@mﬁﬁimzé’ﬂizﬂaumi 3(3-0-6)

Materials Innovation and Entrepreneurship

316-528  mudtlymlulsesnugaavnssunaiagmans 3(2-2-5)
Problem Solving in Industrial Factories in Materials Science

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

316-542  adenisEMIGs N 3(3-0-6)
Special Topics in Ceramic

316-543  siadetisanaiaquilu 3(3-0-6)

Special Topics in Nanomaterials
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Research Methodology (Module 2)
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316-691 INGINUT
Thesis
316692 INGINUT

Thesis

36(0-108-0)

18(0-54-0)
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Advanced Materials Science
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Structures and Properties of Materials
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Advanced Materials Characterization
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Materials Synthesis and Characterization Laboratory
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239-533 nizmumswaﬂﬁ’aquaznmﬁanﬁ'aq%uge 3(3-0-6)
Advanced Materials Processing and Materials Selection
mudentaquasmstszend nsdirnifidenanaudficmeimnssy SFmsanudeusesmsnan
Materials selection and application; case studies selected from engineering practice; reverse manufacturing
methodology
239-534 Qmwwamam%%ugwm a0 3(3-0-6)
Advanced Thermodynamics of Materials
ﬂg,]aumqmwwamﬁﬂgmmﬁzuuﬁgﬂuuﬁ”ﬁ VDL aumm“]mazwﬁﬂ ANNTNAD uazmmmﬁaimwmm
szuy mahanunegarnamaas ldssgad 19nudgyrnsdumalfia
Laws of thermodynamics of gas, liquid, solid and crystalline systems; phase equilibria and phase stability of
systems; applications of thermodynamics theory to real problems
239-535  JannssuIaqgus 3(3-0-6)
Powder Metallurgy
M3asonTangHIAIIBAI 9 NTZUIUMS 1aNNTTUTAQH mi?ﬁugﬂuazmsawﬁﬂuazmiﬂizqnﬁ
Preparation of metallic powder by various methods; processes in powder metallurgy, forming and sintering,
and applications
239-542 3mnsiuwﬁ1ﬁn%uga 3(3-0-6)
Advanced Engineering Ceramic
wswﬁﬂsﬁy”uqq ﬂixu&uﬂWiﬂJ@ﬂL%iWﬁﬂ%‘u@ﬂ mseenuuylastadis myFeusemsin msnadeuauia
wupihaneuas likae wsilindwmunsesileda nsesiunaznssasedne Faq¥imsuwnd didansetind
A3030Us ausalgasen 'j”ml,?')mﬁ”uwﬁwm wazdunadon Taquan L«niwﬁﬂﬂ‘%ugq Faqundo 1o LAZIENYO
woF uazdgnu vl
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
239-545  Ipssadamazaniavesiaaway 3(3-0-6)
Structure and Properties of Composite Materials
Tnseadrnazauifvestaarauiinwnd ndiunedmes Tanzuazimniin msUSuudauiadlens
DOALULITNAN
Structure and properties of composites: polymer, metal and ceramic matrices; composites tailoring of

properties by composite design
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316-501 faqﬁmﬂ%muga 3(3-0-6)
Advanced Materials Science
Tnseadundnuazitusziail founnieavendn maunsluvewds augamlauazmsndounlaua
Taqirsiin Yagdimw YaquiTu Yaquay fagaandmsumslFnudusidnnsetinduazdian Insestland
Crystal structures 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
316502 IpssadamazantAvesag 3(3-0-6)
Structures and Properties of Materials
Tnssadvesvewdeiitlundnuaz liiflundn autifmana audana i audRuimdn audamaa
Structures of crystalline and noncrystalline solid; mechanical properties; electrical properties; magnetic
properties; optical properties
316-503 miﬂ1€1’nymzmw1zmm§’aq%uga 3(3-0-6)
Advanced Materials Characterization
Msunsed lassadumanll msinszd lassadunan miinied Inseadisgania daugiuine
fufiuas i mednneiesdilszneumanil msdinszimannuen
Chemical structure analysis; crystal structure analysis; microstructure, morphological, surface and surface area
analysis; chemical composition analysis; thermal analysis
316-504 ﬂf]ﬁ’ﬁmsmsffamsw*ﬁiuazmsmé’nymzmwwmm’iﬁq 1(0-3-0)
Materials Synthesis and Characterization Laboratory
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Materials synthesis by top-down method; materials synthesis by bottom-up method; synthesis of composite
membrane; synthesis of magnetic materials; synthesis of alloys; characterization and study of mechanical properties,
optical properties, electrical properties and magnetic properties; materials characterization by using advanced instruments
316-511  wanman3 2(2-0-4)

Crystallography
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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  JaQaN1IzURINY 3(3-0-6)

Solid State Materials
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Bonding in solids; energy band theory and electronic properties; defects and non-stoichiometry; diffusion;
solid state reaction; sintering; nucleation and grain growth in materials system; microstructure
316-513  Jagmiveunazmsiszgna 3(3-0-6)
Carbon Materials and Applications
Uszianuesmsuou mivouadiomys nourTumsveu unsilu msdunsizy autiduazmslszynd
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Types of carbon; diamond-like carbon; carbon nanotubes; graphene; synthesis, properties and applications for
hydrogen adsorption and storages, fuel cell, photocatalyst and chemical sensors of diamond-like carbon, carbon nanotubes
and graphene; functionalization and modification of diamond-like carbon, carbon nanotubes and graphene
316-514 mii?famiwﬁ’iaqaﬁuﬂ%é 3(3-0-6)
Synthesis of Inorganic Materials
o a A Jd o J o a < < a 1<
AADUUNTY ﬁiﬂ’i)@ﬂ]l%ﬂ IAANTU MDA VD UVIINVUTI MDAV TV ILTININVD NI N5
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Inorganic materials; oxide materials; porous materials; formation of solids from solid phase; formation of
solids from liquid; formation of solids from gas phase
316-515  Jaqmwzmanaznisiszgng 3(3-0-6)
Functional Materials and Applications
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Ferroelectric materials; ferromagnetic materials; multiferroic materials; energy harvesting materials; energy
conversion materials; shape memory materials; hybrid materials; intercalation compounds; classifications, properties and
applications of materials
316-516 Jagausslfnsemanas 3(3-0-6)

Photocatalytic Materials
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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
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316-517 Jagmanaumans 3(3-0-6)

Optical Materials
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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
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Thin Film Technology
a 4 2 A ddy a A Y A v =
mmmﬁ@]maxmﬂiuiaamimaau IAUNUNI NITTISLINY ﬂﬁ!ﬂﬁﬂﬂﬂ?ﬂvl@ﬂWfJﬂWW ﬂﬁlﬂﬁ@ﬂﬂ?ﬂvl@lﬂﬂ
A k) ax S A 9 A Y [ a d wa a d
NITAADUAIYITN AU ﬂ1§LﬂﬁfJ“]Jﬂ'JElll‘1/\|17\h NFAROUAWNATFTNT MTHIANHULIRNIZVDINAND N autiavosilaw
Y
ummzmﬂﬂmm
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 W lumalulad 3(3-0-6)
Nanotechnology
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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  NSTUIUMSHAAIEIIND 3(3-0-6)
Ceramics Processing
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Sciences of modern ceramic processing and fundamentals of surface chemistry; structures and functions of
processing additives; particle packing; rheology of processing systems; pressing forming, plastic forming, casting and
molecular polymerization; causes and prevention of defects; drying fundamentals; surface processing; microstructural
changes and development during sintering
d
316-523 nizmumimmmuuazmsﬂizqnﬂ 3(3-0-6)
Membrane Processes and Applications
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Types of synthetic membranes; principles and theories of membrane separation; flux and separation
performance; manufacturing and membrane modules; modification of membrane surfaces; fuel cell membrane; gas
separation by membrane; fouling phenomena; applications such as pure water, energy, environment and medicine;

discussion on interesting topics
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Metal Casting Technology
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Casting and properties of liquid metals; design of sand and die casting moulds and the application of casting
technologies; equilibrium and non-equilibrium solidification, casting microstructures and solidification defects; basic flow
mechanics of liquid metals; oxidation of liquid metals
316-525 TagaianInswdn 3(3-0-6)

Electroceramic Materials
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Processing of ceramics; characterization and properties of ceramic conductors, dielectric and insulators,
ferroelectric ceramics, piezoelectric ceramics, pyroelectric ceramics, electro-optic ceramics and magnetic ceramics;
principles of fabrication and applications of electroceramic materials as electrical and electronic devices such as
capacitors, resistors, insulators, sensors, actuators, memories, etc.

316-526  JAQ¥IMN 3(3-0-6)
Biomaterials
wanmivesiandinm mIamanyazmmziazauiavesiagiinin laun Tane w51iin wedmwesuaz

3 =

o Yy o gy A Y v ¢ A s K A o
IAANTY ﬂ’J”IﬂJleﬂﬂullﬂVlNG]ﬂﬂWWWIEN AAFININ TassaduazninNveusaa a13AADUIFARLAZIIDIED DUAT
an ' o = = A o o dy A o =
FYITEHINIAAVININ Tsauuaziaa HITUHNTUDIUUBLYDUAZITATINTN
Principle of biomaterials; characterization and properties of biomaterials including metals, ceramics, polymers
and composites; biocompatibility of biomaterials; structure and function of cells, extracellular matrix and tissue;
interactions between biomaterials, proteins and cells; biomaterial-tissue interface
316-527  wianssumaYagmaniuazglszneums 3(3-0-6)
Materials Innovation and Entrepreneurship
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Advanced materials for innovation and sustainability; management of science and technological innovations in
materials science; basic concepts of entrepreneurship; basic concepts of strategic marketing planning
[ d
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Problem Solving in Industrial Factories in Materials Science
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Problem solving in industrial factories, state-enterprise sectors or government sectors related to materials
science; developing occupational skills by integrating classroom knowledge with working experience related to materials
science; visiting industrial factories and sectors related to materials science
316-531 ﬁ'uumma%’aqmam% 1 1(0-2-1)

Seminar in Materials Science 1
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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 ﬁ'uumma%’aqmam% 2 1(0-2-1)

Seminar in Materials Science 2
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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 ﬁ’ai’iaﬁsﬁymﬁa@maﬂ% 3(3-0-6)
Special Topics in Materials Science
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Special current interesting topics in materials science not included in the curriculum
316-542 IV MIANMAUYIIND 3(3-0-6)
Special Topics in Ceramics
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Special current interesting topics in ceramics not included in the curriculum
316-543  ¥detimumaTaginly 3(3-0-6)
Special Topics in Nanomaterials
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Special current interesting topics in nanomaterials not included in the curriculum
316-544 v MalarzInen 3(3-0-6)
Special Topics in Metallurgy
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Special current interesting topics in metallurgy not included in the curriculum
a a d
316-691 INUNUD 36(0-108-0)
Thesis
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Research study on the topic of materials science under supervision of a faculty advisor
316692 Inenfivus 18(0-54-0)
Thesis
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Research study on the topic of materials science under supervision of a faculty advisor
950-500  sx1DaVI5I9E (Juga 2) 1(1-0-2)
Research Methodology (Module 2)
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Scientific thinking; hypothesis test and its generalization to theory; research design and planning; data type

and data collection techniques; data analysis and interpretation; clinical research
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