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741-510 MIFUATZHINDAINDS 2(1-3-4)

Polymer Synthesis
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Step-growth polymerization; free radical polymerization (conventional and controlled radical

polymerization); ionic polymerization; Ziegler-Natta polymerization; coordination polymerization with transition

metal based complex as catalyst; polymerization process; polymer synthesis and characterization laboratory
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Instrumental Analysis of Polymers
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Molecular weight and molecular weight determination of polymers by light scattering technique and size
exclusion chromatography; thermal characterization of polymers by differential thermal analysis, differential scanning
calorimetry and thermogravimetry; dynamic mechanical analysis; determination of polymer crystallinity by X-ray
diffraction spectroscopy; characterization of chemical structure and composition by ultraviolet-visible spectroscopy,
infrared spectroscopy nuclear magnetic resonance spectroscopy and mass spectrometry; morphological analysis of

polymers by electron microscope and atomic force microscopy
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Degradation and Stabilization of Polymers
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Thermal degradation; oxidation; photochemical and mechanical degradation; chain scission reaction;
transfer reaction; autoxidation; experimental study of polymer degradation; mechanisms of prevention reaction;

development of heat and light stabilizers; antioxidants and antiozonants for rubbers and plastics; aging; polymer
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recycling
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Chemical Modifications of Natural Rubber
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Post-polymerization modification via Diels-Alder reactions, thiol-ene addition, Michael-type addition and
azide alkyne cycloaddition reactions; bond rearrangements of rubber molecules; oxidation reaction; functionalization
by attachment of new chemical groups to rubber molecules through addition and substitution reactions; graft
copolymerizations of other monomers to rubber molecules via conventional and controlled radical polymerizations;

derivatives of natural rubber
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Physical Properties of Polymers
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Conformations of polymer molecules; rubber-like elasticity, linear viscoelasticity; glass transition;

crystallization of polymers; thermodynamics of polymer solutions and blends; mechanical properties of polymers
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Rheology of Polymers
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Shear properties; extensional properties and measurement; viscoelasticity; capillary rheometer; cone and
plate rheometer; parallel plate rheometer, torque rheometer; rheological measurement utilizing optical properties;
rheology of rubber mixing; extrusion; injection molding of rubbers and plastics; blow-film extrusion and injection

blow molding

741-530 Jagenaaswaann 2((2)-0-4)
Rubber and Plastic Materials
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Natural and synthetic rubbers; diene polymers; SBR; EPDM; silicone; polyurethane elastomers;
thermoplastic polyolefins; poly(vinyl chloride); fluorine-containing polymers; poly(vinyl acetate) and its derivatives;
acrylic and methacrylic polymers; polystyrene and its derivatives; condensed polymers; nylons and polyesters;
thermoset resins; phenolic resins; aminoplastics; unsaturated polyesters; epoxy resins; poly(lactic acid);

polyhydroxybutyrate

741-531 ANSIANMAINHS VAT WAIERAN 2((2)-0-4)
Additives for Rubbers and Plastics
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Crosslinking systems; vulcanization by sulfur, peroxide and other chemicals; accelerators, activators, and
retarders; fillers, types and characteristics of fillers, particulate fillers, layered fillers, fiber fillers; surface treatment;
specific fillers; softening; plasticizers and use; heat, oxidation, and ultraviolet stabilizers; antiozonants and use,

coloring agents, flame retardants; foaming agents; antistatic agents; lubricants and others
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Polymer Nanocomposites
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Evolution of nanotechnology; structure of polymer nanocomposites; structure and properties of
nanoreinforcing materials and polymer matrices; fabrication and processing of polymer nanocomposites; principles
and analysis of dispersion of nanoreinforcing materials in polymer matrices, interfacial adhesion between
nanoreinforcing materials and polymers; technological development and surface treatment of nano-reinforment;

mechanical properties; thermal properties; fire retardant properties; barrier properties of polymer nanocomposites
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Thermoplastic Elastomers
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Types of thermoplastic elastomers; styrenic thermoplastic elastomers; ionomeric thermoplastic elastomers;
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thermoplastic polyolefin elastomers; thermoplastic polyether ester elastomers; thermoplastic polyamide elastomers;

thermoplastic polyurethane elastomers; thermoplastic natural rubbers
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Biodegradable Polymers

] J a S wa a wa sol

f‘ﬂiLL‘UQﬂf]‘lﬂ/‘lﬂmllﬂiﬁﬂﬂﬂﬁﬁ?ﬂ‘ﬂﬂ%’lﬂ?‘w GERTRISNIG ﬁll‘iJG]fﬂTVluﬂ’ﬂll%jﬂuuﬁgﬂﬁ'“l/luuT’UENWG
a T 1 ' ] ]
ﬁLMﬂiﬂﬂUﬁﬁTUVIN%’JﬂTW ﬂﬁ]lﬂﬂTSElﬂﬁlﬁQWﬂ ﬂﬁ'i%}ﬁ"ﬁﬁﬂﬂ?iﬂ@ﬂﬁﬁ"lﬂ‘ﬂﬁ%’f]ﬂTW NITNATDUNITYDYTA YN
= a s Iq 9 a T a a 4
FINTNUDINDALUD T ﬂ"li‘]J38Qﬂ@]i"]ﬂ\‘ﬂu‘wﬂalilﬂiﬂﬂﬂﬁﬁTUllmul"]NWTHﬂ)’t’]

Classification of biodegradable polymers; mechanical properties, heat resistance and water resistance;
mechanism of biogradation; use of pro-degradant; methods for estimating biodegradable performance; biodegradable

polymers for industrial applications

a du A
741-536 WOAINDIDINIYL 2((2)-0-4)

Smart polymers
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Classification of smart polymers; conductive polymers; piezoelectric polymers; polymer composite for

energy storage application; polymer-based flexible strain sensor; electroactive polymers; progress in smart polymers
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Processing of Rubbers and Plastics
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Rheological properties involved in rubbers and plastic processing; reduction of size of rubber molecules
and reaction mechanisms; principles of rubber mixing and energy of mixing; rubber calendering; compression
molding; transfer molding; injection molding; mold design; product finishing; rubber extrusion; steam vulcanization;
hot air vulcanization; continuous vulcanization of rubbers; mixing of plastics and additives; plastic extrusion; single
and twin screw extruders; film extrusion; injection molding of plastics; blow-film extrusion; plastic calendering;
thermocasting and thermoforming; injection blow molding; rotational molding; laminated process; assembly and

welding techniques
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Testing of Rubbers and Plastics
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Specimen preparation and testing conditions; plasticity; cure time and melt flow properties; hardness and
stress-strain tests; fracture; abrasion resistance; flow; orientation and stress relaxation; flex cracking and fatigue tests;
resilience; impact and dynamic mechanical tests; heat and aging; melt flow index test; rheological tests; limiting

oxygen index test
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741-543 malu)aghienanazaiaru 2((2)-0-4)
Latex and Emulsion Technology
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Natural rubber latex; synthetic latices; emulsion and emulsion techniques; emulsion and latex stability;

hydrophobic lyophilic balances (HLB); latices and emulsion for dipping, foam, paint, adhesive, and other industries
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Rubber Recycling Technology
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Progress of rubber recycling technology; recycling methods by reclamation and de-vulcanization via

physical and chemical processes; characterization of recycling efficiency; characterization and testing of physical and

chemical properties of recycled rubbers; applications of recycled rubbers in industries
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Seminar I
Y ) a A o ~ a s o Y A Yo
mInuaduezmEHeTENUMAIMMINeTuma Ty Tadenaazweawes rvenaulalaglasuany
< S 1 1 a a o a
N4 u%ﬂﬂﬂ?ﬂ@?ﬂ?ié’é}ﬂﬁﬂﬂh ﬂ'lﬁ!fﬁ}'lﬂ\‘llLazfﬂillff’.]‘Lli’Jiﬂuﬂ'ﬁﬂﬂﬂi'}fﬂuﬂi]ﬂﬁﬁJﬁiJiJuT’llE]\‘lﬂ'lﬂ'Jﬁh"l
Literature survey and presentation of current topics in rubber and polymer technology based on individual

interest with approval of advisors; attendance and participation in the discussion of the department seminars
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Seminar 11
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Academic presentation and questioning techniques; attendance and participation in the discussion of the

department seminars
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Entrepreneurship and Innovation
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Entrepreneurial characteristic; enterprise initiation process; alternative evaluating for new business; new
enterprise entry law; seeking sources of fund, innovation and opportunities; operation planning; risk management;

application of entrepreneurship concepts for improving the effectiveness of a firm’s operations
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Polymer Engineering
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Aspects of polymer physics; microstructure; molecular mobility; crosslinked plastics; crosslinked rubbers;
yield in polymers; deformation mechanisms; fracture mechanics; mechanical fatigue; fibre-polymer composites; fluid

flow and heat transfer in melt processing; relationships between processing and properties
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Computing and Process Control
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Transducers for measuring pressure, temperature, stress, position change, acid-base, angular velocity,
linear velocity and acceleration, chemical compositions, flow level, on-off system; transducer and computer interface;
data acquisition and display; process control by computer; computer-aided design (CAD) and computer-aided

manufacturing (CAM)
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Rubber Engineering
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Engineering properties of rubbers; elasticity of rubber network; strength and reinforcement; static load-
deformation properties; dynamic mechanical properties of rubbers; vibration isolation and transmissibility;

engineering uses of rubbers
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Rubber and Plastic Products and Mold Design
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Fundamental of innovative thinking; principles of product design; rubber and plastic product design;
software of product design; 3D printing; basic engineering of mold design; metals and metals selection for rubber and
plastic molds; rheological properties of rubber and plastic; mold design for rubber and plastic processing; compression,

transfer molding and injection molding
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Thesis
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Research on topics of technology of natural and synthetic rubbers or other types of polymers to create in-

depth knowledge or innovation under the supervision of advisors; writing and publishing the research work in

conference proceedings or scientific journals; writing a thesis and sucessful defense the thesis
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Thesis
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Research on topics of technology of natural and synthetic rubbers or other types of polymers to create in-
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