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ADV INSTRU ANAL

ADVANCED INSTRUMENTAL ANALYSIS
Principles and techniques of advanced instrumental analysis; introductory principles of
advanced instruments: XPS, AES, TEM, SEM, XRD; application of these advanced

instrumental analysis to the research.
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MAT SCI ENV

MATERIALS SCIENCE AND ENVIRONMENT
Situations of environmental problems and solutions, renewable energies, environmental
problems from polymers and solutions to the problems, innovations and green

technologies in materials science, practical and effective use of knowledge.
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BIOCERAMIC MAT
BIOCERAMIC MATERIALS

Introductory principles of bioceramic materials; characteristics and properties of
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bioceramic materials; tissue reaction and biocompatibility between bioceramic materials
and human body; preparation and fabrication of bioceramic materials; case studies of

present bioceramic materials.
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SINTG CERAMIC

SINTERING OF CERAMICS
Definition and categories of sintering, solid-state and viscous sintering, grain growth and
microstructure control, liquid phase sintering, special techniques for sintering,

measurements and analysis.
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CER MICROSCOPY
CERAMIC MICROSCOPY
Microscopic analysis of materials, using scanning electron microscope; methods of

quantitative and practical analysis by using x-ray microprobe.

N13MIIAFIVLALNTAATIEVIND AT 3 (3-0-9)
nanNIskazn1sUsEgnAmalian1sTiaTIeivneauseu aunlnsalnd lasunlnns il n1s
AATILINWANITIAUAERT LarnTIaninenszualunuideauianmansuayinermans

NOAWDS

CHARACT ANAL POLY
CHARACTERIZATION AND ANALYSIS OF POLYMERS

* 13l

This document is generated from CUCAS.



2311551

2311552

2311553

Principle and application of thermal analysis techniques, spectroscopy, chromatography,

microscopy and rheometry in materials science and polymer science research.
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RAD CURING COAT

RADIATION CURING COATINGS
Concepts of polymerization; mechanism of polymer curing and solidifying polymer by
radiation; types of polymer that can be cured by radiation; various types of radiation
used in curing process; radiation curing equipment; safety of using radiation in curing
process; advantages and disadvantages of radiation curable coatings; applications of

radiation curing coatings.
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NANOMAT APPL

NANOMATERIALS AND APPLICATIONS
Concepts of nanotechnology, importance of nanotechnology, definition of
nanomaterials, preparation of nanomaterials and application of nanomaterials in

polymer and ceramic, advantages of applying nanomaterials in various areas.
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TEXTILE COAT

TEXTILE COATINGS
Polymeric material for coatings; rheology of coating; textile substrate for coating; textile
coating methods; physical properties of coated textiles; physical property testings;

coating with functional materials and its applications.
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POLY MODIFICATION

POLYMER MODIFICATION
Modification of natural and synthetic polymers by chemical and physical processes;

properties and applicationa of modified polymers.
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PLASTIC RECYCLING

PLASTIC RECYCLING
Types and degradation of plastics; disposal of waste by conventional methods;
definition of recycling; classification and methods of recycling; recycling of plastics and

other materials.
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PLASTIC ADDITIVES
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PLASTIC ADDITIVES
Types and effects of additives on properties of plastics with emphasis on mechanical
property modifiers: fillers, reinforcing fibers, coupling agents, impact modifiers,

nucleating agents, plasticizers; application in idustries.
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PLASMA APP MAT SCI
PLASMA APPLICATIONS IN MATERIALS SCIENCE
Plasma state and classification of plasma; types of plasma generators; plasma

applications for polymers, textiles, metals and other plasma applications.
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SOLID ST PROP POLY

SOLID STATE PROPERTIES OF POLYMERS
Morphology of semi-crystalline polymers; theories of crystallization; effects of molecular
structure; processing parameters;orientation and annealing on crystallization; melting
temperature and glass transition temperature of homopolymers and copolymers;
characterization techniques for measuring the degree of crystallinity; rate of

crystallization and orientation of polymers; barrier and permeability of polymers.
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SCI TECH RUB

SCIENCE AND TECHNOLOGY OF RUBBER
General behavior of rubber; rubber types; rubber additives; mechanism of reinforcement
by fillers; rubber compounding and processing; elasticity of rubber; fracture mechanics

of rubber; strength of rubber; rubber testing; some important rubber products.
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TECHNICAL TEXTILES

TECHNICAL TEXTILES
Technical textiles markets; technical textile manufacturing processes; required
properties of technical textiles and their application for reinforced composite materials,
civil engineering, medical, transportation, proof and protection, sports, defense and

agriculture; textiles and the environment.
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COMPOSITE MAT

COMPOSITE MATERIALS
Introduction to composites; constituents of composites; classification of composites;
structure and properties of composites; particulate- and fiber- reinforced plastics;
toughening mechanisms of composites; fabrication/processing techniques; industrial

applications
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POLYMER BLENDS

POLYMER BLENDS
Thermodynamics; phase behavior; miscibility, compatibility and morphology of polymer
blends; techniques for studying microstructures; properties and characterization of

polymer blends.
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AUX TEXTILE COLOR

AUXILIARIES IN TEXTILE COLORATION
Classification of dyeing and printing auxiliaries; functions and properties of dyeing and
printing auxiliaries; the chemistry and properties of surfactants; auxiliaries associated

with main dye classes; auxiliaries in coloration of fiber blends.
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CRYS CHEM CERAMICS

CRYSTAL CHEMISTRY OF CERAMICS AND ALLIED MATERIALS
Elements, ions and their properties; thermodynamic states and compound formations;
bonding: classification and relationship between structure and properties of compounds

and silicates; network structures and non-crystalline materials.
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COL/PROP ALU SIL
CHEMISTRY OF COLLOID AND PROPERTIES OF HYDROUS ALUMINO

Surface of colloid particle, flow behavior in colloid systems and intensive study of clay-

water system.
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THERMO SOLIDS

THERMODYNAMIC OF SOLIDS
Basic concepts from atomic to classical thermodynamic approaches to study different
types of energies in the system, system equilibrium, phase equilibrium, chemical
equilibrium and phase transition in solids; thermodynamic relations of system
parameters; phase diagram; phase diagram construction; defects and basic diffusion

mechanisms.
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ADV THERMO CHEM GL

ADVANCED THERMODYNAMICS AND CHEMISTRY OF GLASS
Advanced thermodynamics and chemistry of glass in melting reactions, melting
equilibria; glass formation and glass transition; catalyzed crystallization of glass;

preparation of non-crystalline solids using uncommon methods.
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STR MECH GLASS CER

STRENGTH AND MECHANICS OF GLASSES AND CERAMICS
Effects of parameters on strength and mechanics of glass and ceramics; sintering and
grain growth process; strength measurement techniques and parameters of fracture
mechanics; investigation of significance and influence of processing; effects of

environment and temperature on mechanical behavior of materials.
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KINETICS OF MATERIALS
Mechanism of defect formation in elemental crystals and ionic compounds; Kroger —
Vink diagrams for ceramics, atomic theory of diffusion; diffusion mechanisms in

elemental crystal and ionic compounds; dislocation and grain boundary diffusion in
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ceramics; experimental and theoretical case studies for diffusion in ceramics; basic
sintering process of ceramics; thermal and electrical transports in materials; solidification

and phase transformation of ceramics; oxide and sulfide reaction kinetics.
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ADV ENG CER MAT
ADVANCED ENGINEERING CERAMIC MATERIALS
Development of advanced engineering ceramic materials: oxide ceramics, non-oxide

ceramics, composite ceramics; properties; processing and applications.
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ADV MAT PREP

ADVANCE IN MATERIAL PREPARATIONS
Principles and methods for preparation of special ceramics; hot pressing for translucent
materials; laser from single crystal; diamond synthesis; ferroelectrics; ferrite; optic fiber;

thin film and ¢lass ceramic.
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2311616

2311620

ADVANCED CERAMIC FABRICATION PROCESSES |
Synthesis of ceramic powders; colloidal process; electrochemical process; low
temperature solution process; plastic forming process; pressure forming process; special
sintering process; thin film and complex shape fabrication process; composite materials
fabrication; other special fabrication processes.
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ADV CER FAB PRO I

ADVANCED CERAMIC FABRICATION PROCESSES ||
Synthesis of oxide nanopowders; synthesis of oxide nanowires; ceramic thin film
fabrications by evaporation, physical vapor deposition, chemical vapor deposition and
electrostatic spray deposition; porous ceramic fabrication; synthesis of geopolymer;

advanced g¢lass fabrication
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PHYS CHEM POLYMERS

PHYSICAL CHEMISTRY OF POLYMERS
Theories of diffusion and viscosity; phenomenology, theories and measurement of glass
transition temperature; factors affecting glass transition temperature; segmental motion
and glass transition temperature; molecular weigh; methods for molecular weight
determination; thermodynamics of polymer solution and polymers blend; chain

conformation and chain dimension.
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ADV TEXT FIBER SC

ADVANCED TEXILE FIBER SCIENCE
Mechanical and physical properties of special synthetic fibers; techniques and specific

quality improvement for producing special synthetic fibers in industries.
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POLY PROC TECH
POLYMER PROCESSING TECHNOLOGY
Polymer processing technology; mold design; machines and molds in polymer

processing.
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BIOMED POLYMERS

BIOMEDICAL POLYMERS

Chemical and mechanical properties of polymers in medical applications.
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RHEOLOGY POLYMERS

RHEOLOGY OF POLYMERS
Newtonian and non-newtonian flows; rheological theory of polymers; rheological

measurements and applications in manufacturing processes.
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POLYMER ADDITIVES
POLYMER ADDITIVES
Important roles and effects of additives on properties of polymers and applications in

industries.
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POLYMERIC COATING

POLYMERIC COATING
Various surface coating techniques; powder coating; electro-deposition; polymers used
in surface coatings, adhesion between substrates and coated polymers; curing of

coatings.
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CELLULAR POLYMERS

CELLULAR POLYMERS
Classification of cellular polymers; mechanism of foam formation; cellular structure;
properties of cellular polymers; application of cellular polymers; raw materials and

processing techniques of polyurethane foams, polystyrene foams, polyethylene foams

and poly(vinyl chloride) foams
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CON POLYM SCI

CONCEPTS IN POLYMER SCIENCE
Polymer nomenclature and classification; chemical microstructures; molecular weights
and determination of molecular weight; polymerization mechanisms; polymer

processing.
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ADV TEXTILE MAT

ADVANCED TEXTILE MATERIALS
Textile industry and its economic importance; new fibers and their properties; new
technology in fiber, yarn and fabric formations; advanced wet processing for textiles;
functional textiles and their testing; technical textiles and their testing; development of

commercial textile products; trends in textile research.
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PROP POLYM FIB MAT

PROPERTIES OF POLYMERIC AND FIBROUS MATERIALS
Behaviors of polymer solutions; transition and relaxation in polymers; morphology and
order in crystalline polymers; rheology; elasticity; viscoelasticity; mechanical properties;
fiber formation and structure.
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RES METH MAT SCI

RESEARCH METHODOLOGY IN MATERIALS SCIENCE
Searching and retrieval of information; patent and research; statistics in research;
experimental design in materials science; writing scientific research proposals and

reports; presentation techniques; important principles of working safely in laboratory.
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HI TEMP CER MAT

HIGH TEMPERATURE CERAMIC MATERIALS
High temperature properties of ceramics, preparation and fabrication methods for high
temperature ceramics, effect of processing parameters on high temperature properties,
applications of high temperature ceramic materials, testing of high temperature
properties, characterization and microstructure analysis, failure analysis of ceramics due

to high temperature applications.
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PIGMENTS DYES
PIGMENTS AND DYES
Theory of color appearance of molecules; pigments and dyes; applications of pigments

and dyes in paint, plastic, fiber and textile industries.
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FILMS
FILMS

Theory and technology of film productions, properties, processing and applications.
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FIBER FORMATION

FIBER FORMATION
Theory and technology of fiber formation; properties; industrial processing; techniques

and specific quality improvement.
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YARN FORMATION

YARN FORMATION
Theory and technology of yarn formation; properties; processing; theoretical structure of

yarn; influence of structure on mechanical applications.
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FABRIC FORMATION

FABRIC FORMATION
Theory and technology of fabric formation; properties; processing; theoretical structure

of woven and knitted fabrics; influence of fabric structure on applications.
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2311682

THEORY OF DYEING

Theory and mechanism of dyeings; applications of thermodynamics in dyeing systems.
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FLAM RET POLYM TEX

FLAME RETARDANCY OF POLYMERS AND TEXTILES
Fundamental of polymers and textiles; combustion and flame and heat behaviour of
polymers and textiles; mechanisms of flame retardancy of polymers and textiles;
classification of flame retardants; toxicity of flame retardants in relation to life safety
and environment; flame retardancy improvement of polymers and textiles; trends in
flame retardancy of polymers and textiles research; polymer and textile flammability
standards and test methods.
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SELECTED TOPICS IN CERAMICS |

Selected special topics of current interest in ceramics.
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Selected special topics of current interest in ceramics .
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SEL TOP CER IlI
SELECTED TOPICS IN CERAMICS IlI

Selected special topics of current interest in Ceramics.
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SEL APP POLY SC |

SELECTED TOPICS IN APPLIED POLYMER SCIENCE |

Interesting and important selected topics in applied polymer science.
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SELECTED TOPICS IN APPLIED POLYMER SCIENCE I

Interesting and important selected topics in applied polymer science.
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SELECTED TOPICS IN TEXTILE TECHNOLOGY |

Interesting and important selected topics in textile technology.
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SELECTED TOPICS IN TEXTILE TECHNOLOGY Il
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Interesting and important selected topics in textile technology.
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PHOTOCATALYST MAT

PHOTOCATALYST MATERIALS
Principles and mechanisms of photocatalysis; preparations and properties of
photocatalyst materials; photocatalyst characterization methods; practical applications
of photocatalyst materials; superhydrophilicity and superhydrophobicity surface;
standardization testing methods for photocatalyst; new trends in photocatalyst

materials; current research related to photocatalyst materials.
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Dissertation
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DOC DISSERT SEM

DOCTORAL DISSERTATION SEMINAR
An oral presentation of post work related to the dissertation theme, an oral
presentation of the doctoral dissertation proposal, and an oral presentation of research

results for doctoral dissertation. (S/U)
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