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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
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Structures of crystalline and noncrystalline solid; mechanical properties; optical properties; electrical
properties; magnetic properties
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Solid State Materials

maRawuszluiaguesndaazauiia noufuoundinuuazauiiasdannseting dviiuazysuna i
duvius vdnmaunsuazmsdsvgnd 15 Uz o luanizveauds msduanzidielfisnannzueuds ms
wndln manatiundeauazms laveunsuluszuvvesiae Tnssadiegania

Forming of bonds in solid materials and properties; energy band theory and electronic properties; defects and
non-stoichiometry; principles of diffusion and applications; solid state reaction; materials synthesis by solid state reaction;
sintering; nucleation and grain growth in materials system; microstructure
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Carbon Materials and Applications
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Structures and properties 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 grapheme
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Ferroelectric materials; ferromagnetic materials; multiferroic materials; energy conversion materials; energy
harvesting materials; shape memory materials; hybrid materials; intercalation compounds; classifications, properties and
applications of materials
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Thin Film Technology
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Vacuum science and technology; physical vapor deposition; chemical vapor deposition; epitaxy;
interdiffusion and reaction of thin films; nanoparticle films; mechanical properties of thin films; electrical properties of
thin films; optical properties of thin films; applications of thin films
316-521  wnlumalulad 3((3)-0-6)

Nanotechnology
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Nanoscience and nanotechnology perspectives; surface in nanomaterials; synthesis of nanomaterials;
anisotropoc nanomaterials; assemply of anisotropic nanostructures; nanohybrid systems; nanolithography; mechanical
properties of nanomaterials; electrical properties of nanomaterials; optical properties of nanomaterials; recent applications
of nanomaterials
316-522  NSTUIUMSHAALBIIND 2((2)-0-4)

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; gel casting, ceramic 3-D printing, casting and
molecular polymerization; causes and prevention of defects; drying fundamentals; surface processing; microstructural

changes and development during sintering
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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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Metal melting and casting process; nature of metal casting; ferrous alloys and non-ferrous alloys casting;
thermodynamic of solidification and metal casting, solidification time; liquid metal flow; design in metal casting;
structure, defects and properties of the finished casting; application of metal casting in industry
316-525 JaqgoidnInsiwsiin 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, electrooptic 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 %3709 2((2)-0-4)

Biomaterials
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Definition and principle of biomaterials; properties and characteristics of biomaterials; classes and applications
of biomaterials : metal, ceramic, polymer, composite
316-527 faqwamﬁaﬁuiamuazws1ﬁn 3((3)-0-6)

Metal and Ceramic Matrix Composite
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Reinforcements and matrixes; structures and properties; interfaces; manufacturing and processing designs;
applications; modern metal and ceramic matrix composite
316-531  dunnmaTagmans 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 thesis 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 thesis via the
literature sources, journal articles, reviews or experimental data
316-541 ﬁgﬂ%mné’amswﬁuazmm1€1’nymzmwwmaﬁaq%uga 4((3)-3-6)
Module : Synthesis and Characterization of Advanced Materials
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Experimental design; statistical analysis; materials synthesis; characterization of chemical structure, crystal
structure, microstructure, morphology, surface and surface area, chemical composition, and thermal behavior; advanced
materials synthesis and characterization laboratory
316-542  yadu Iagausalfnsemanag 5((4)-3-8)

Module : Photocatalytic Materials

WanMsveImsiselfnsemaznszuaumsselnier msgadunazna lnmsisalnservesdans
U501 aufAvesdasalfaser vanmsmsidenanmniauas vanmseendiadunass Ansumanas daus
UfaTomnas dsza@niamnnsalfserdiouas msdunsiziiagausajasemuaeainmaveands

[ [

YounaazuRa mymanyazmznmeaiazalnInsa Inlndwmsudagduswljisomaues minadou
Aanssudasalfisenmanas malszgnd lddusalfnsemianas
Principles of catalysis and catalytic processes; catalyst adsorption and reaction mechanisms; catalyst
properties; photodegradation principles; photooxidation and photoreduction principles; photocatalyst; photocatalytic
efficiency; synthesis of photocatalytic materials from solid phase, liquid phase and gas phase; physical and spectroscopic
characterization for photocatalytic materials; photocatalytic activity testing; photocatalytic applications
316-543  yadmnnsuddayrilulssnugaamnssumaiagman’ 5((4)-3-8)
Module : Problem Solving in Industrial Factories in Materials Science
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Drawing for industrial and product design; problem analysis and 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
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Research study on the topic of materials science under supervision of a faculty advisor
316-692  Inenfivus 18(0-54-0)
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Research study on the topic of materials science under supervision of a faculty advisor
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