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01213513 YUUNAANEATLALIAUNAAIEATVRIIEN 4(4-0-8)

(Thermodynamics and Kinetics of Materials)
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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 AsAnwanEazanIzYasTanlunuidy 3(3-0-6)

(Materials Characterization in Research)
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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.
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(Corrosion Failure Analysis and Prevention)
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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.
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(Fatigue and Surface Optimization)
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Fatigsue and fatigue mechanism of metals, crack initiation, crack propagation and crack
propagation rate, fracture mechanics, design for fatigue prevention, improvement of fatigue
properties, surface treatments for fatigue prevention, residual stresses and their effects on fatigue

properties.

01213529 wqaniiwwnamaﬁaq%uqa 3(3-0-6)
(Advanced Mechanical Behavior of Materials)
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Stress, strain and their analysis, yielding criteria, fracture criteria, mechanical properties of
materials, mechanical testing of materials, high temperature behavior of materials, fracture and

fracture mechanics, applications for metals and their failure analysis. case study.

01213531 L951ANYINN 3(3-0-6)
(Bioceramics)
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Characteristics and properties of bioceramics. Biocompatibility with human bodies.

Applications of bioceramics in medicine and dentistry. Case study.
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01213532 FandidnTnswnfindugs 3(3-0-6)

(Advanced Electroceramic Materials)
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Physical and chemical principles of ceramic superconductors, ceramic conductors,
dielectric ceramics, as well as other modern functional ceramics, which include a coverage of
piezoelectric, pyroelectrics ferroelectrics, and mutiferroic materials. Synthesis, forming processes, and
characterization of electroceramic materials.  Relationship among structure, processing,

microstructure and electrical properties of ceramics. Applications of electroceramic materials.
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(Crystallography of Materials)
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Crystal structures concepts. Crystal structures classifying. Symmetry in crystal structures.
Relationships between crystal structures and mechanical, electrical, optical, and magnetic properties

of materials.
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(Materials for High Temperature Applications)
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Selections of materials for high temperature applications. Mechanical and physical

behaviors of refractory metal and alloys. Ceramics and ceramic matrix composites in refractory

technology. Thermal barrier coatings in space vehicles and satellites.
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01213542 N15§UATILNTENDUNTE 1(1-0-2)
(Organic Materials Synthesis)
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Organic materials synthesis. Structure and reactivity of aromatic compounds. Basic

polymer synthesis. Anionic, cationic, and radical polymerization. Case studies.

01213543 \piinadiues 1(1-0-2)

(Polymer Chemistry)
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History of polymer science. Synthetic polymers. Synthetic polymerization reaction.

Analytical methods for polymer characterization. Control of polymer structures. Case Studies.

01213545 Wandwediuos 3(3-0-6)

(Polymer Physics)
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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.

01213547 @uUfvaInDaLNDS 3(3-0-6)

(Properties of Polymers )
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Single chain property. Solution property. Solid-state property. Mechanical property.
Viscoelastic property. Optical property. Thermal property. Electrical property.
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01213548 n1sidouvasWaRINDS 3(3-0-6)
(Degradation of Polymer)
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Degradation of polymer by heat, light, oxidation, high energy radiation, photo- oxidation,

mechanical force, microorganism, and special environment.
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(Biopolymers)
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Overview of biopolymers. Biodegradable and bio-based polymers. Bioplastics. Biomedical

polymer. Biocomposites. Bionanotechnology.

01213551 Faqudsusznoudugs 3(3-0-6)

(Advanced Composite Materials)
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The interface between matrix and dispersed phase. Fabrication of composites.
Mechanical and thermal properties of composites. Design of composite materials. Applications. Case

study.

01213552 3AINTIUTZAUUINY 3(3-0-6)

(Nanoengineering)
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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.
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01213555 Faquazaunsaifadniy 1(1-0-2)

(Semiconductor Materials and Devices)
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Physical and electronic properties of semiconductors. Properties of various junction

interfaces. Principle of semiconductor device operation. Microfabrication technology. Case Studies.
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(Atomic Structure of Solids and Surfaces)
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Reciprocal lattice and diffraction phenomena. Interaction between photons, electrons,
and atoms. Surface properties. Magnetic interactions. Modification of surface microstructures. Surface

measurements and analysis.

01213557 wsaUlndianvsading 1(1-0-2)
Optoelectronics
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Wave optics. Optoelectronic properties of materials. Interaction between light waves and

materials. Optical device physics. Mechanisms and applications of optical devices.

01213558 Tulniingd 1(1-0-2)
Photonics
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Physics of luminescent phenomena. Indirect radiation detection. Semiconductor

photosensor. Photonic devices. Scintillators. Dosimeter.
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01213562 Uiﬁngminizi'miau%”'ugaLl,a:maﬁﬂﬁmﬁ"ataﬁu 3(3-0-6)
(Advanced Transport Phenomena and Numerical Techniques)
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Viscosity and the mechanism of momentum transport. Shell momentum balance. The

equation of continuity and the equation of motion. Dimensional analysis. Thermal conductivity.

Shell energy balances. Heat conduction in a complex shapes. Temperature distribution with more

than one variables. Fick’s law and shell mass balances. Diffusion-reaction equation. Finite difference

method. Concepts of optimization. Multiphysics modeling

01213564 n1suUsguuazn1suszgnaldaudsn 3(3-0-6)
(Materials Processing and Application)
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Recent advancements in materials processing. Phase transformation for materials
processing. Materials processing for production. Materials processing for advanced Materials. Materials
processing for nanomaterials. Materials processing for organic Materials. Materials processing

applications. Case studies.
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(Advanced Ceramics Processing)
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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.

01213567 nszmummﬂsgﬂwaﬁma%ﬁugau,az"?mmnsma 3(3-0-6)
(Advanced Polymer Processing and Rheology)
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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.

01213569 AAnssuluiialidniuianniegaainnssunazn1sInnisvaade 3(3-0-6)
(Electrochemical Engineering for Industrial Materials and Waste Management)
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Overview of industrial wastes. Principles of electrochemistry and transport phenomena and
their application in batteries, fuel cells, sensors. Concepts of electrowinning and refining of metals

for metal waste recycling. Electrochemical instrumentations.

01213571 n1suszgndldmauniamesdaslunisiasemdalanssudmiuiangsudang  3(3-0-6)
(Computer-Aided Engineering Analysis for Materials Engineering)
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Principles of computational engineering analysis Computer-aided engineering for
mechanical applications Computer-aided engineering for thermal applications Computer-aided
engineering for electrochemical applications Computer-aided engineering for electromagnet

applications.

01213577 N13PNLUUKAENITIANITINTINVDINAAAUNAMTUIAINTIEN 3(3-0-6)
(Product Life Cycle Design and Management for Materials Engineer)
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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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(Research Methods in Materials Engineering)
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Principles and research methods in materials engineering, problem analysis for research
topic identification, data collection for research planning, identification of samples and techniques.

Analysis, interpretation and discussion of research result; report writing for presentation and

publication.
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(Selected Topics in Materials Engineering)
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Selected topics in materials engineering at the master’s degree level. Topics are subject

to change each semester.
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(Seminar)
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Presentation and discussion on current interesting topics in materials engineering at the
master’s degree level.

01213598 UgyniiiAw
(Special Problems)

N13ANYIALAIMNIIIAINTTUTAR SEAUUSYIIY kaEiToUSELTEUTIENY

Study and research in materials engineering at the master’s degree level and compile
into a written report.
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(Thesis)
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Research in the master’s degree level and compile into a written report.



