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Types, structures, properties and applications of natural rubbers; synthetic rubbers; synthetic polyisoprene,
styrene butadiene rubber, nitrile rubber, chloroprene rubber, butyl rubber, butadiene rubber, ethylene propylene diene rubber,

silicone rubber, polyurethane rubber, fluorocarbon rubber, new synthetic rubber
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Additives for crosslinking systems; vulcanization by sulfur, peroxide and others; accelerators; activators and
retarders; fillers, types and characteristics of fillers, particulate fillers, layered fillers, fiber fillers; surface treatment; specific
filler; softener; plasticizers and use; heat, oxidation and ultraviolet stabilizers; antiozonants and use; coloring agents; flame

retardants; blowing agent; antistatic agent; lubricants new additives in rubber industries
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Rheological properties involved in rubber processing; size reduction (mastication) 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 rubber profiles and related laboratories mixing of rubber with additives, single screw and twin



screw extrusion, blown film process, blow moulding process, extrusion line for film manufacturing, compression moulding,

transfer moulding, injection moulding, coating, casting, rotomolding
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Specimen preparation and testing conditions; plasticity; cure time and melt flow properties; hardness and stress-
strain tests; fracture; abrasion and flow resistance; orientation and stress relaxation; flex cracking and fatigue tests; resilience;
impact and dynamic mechanical tests; electrical tests; heat and aging; flammability tests; flame retarding; non-destructive tests;

tests of products; crystallity and test methods
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Step growth polymerization; chain growth polymerization; stereochemistry of Ziegler-Natta polymerization;
coordination polymerization; ring opening polymerization; metathesis polymerization; transfer polymerization;

polymerization process; polymer characterization and analysis laboratory



927-523 waama%ammmge 2(2-0-4)

High Performance Polymers

woRwes AAMumilnuazuinsage weRwesiinsiFesd Taguaw idulemieu ufuazarsiadsg
wodwesd M VIUIAINTTN woaedia woan i vea uelsudnwodue lud woad lud uazwodomned
wodtiiduoenlud neddaluy neddmesn Inu warddnnuusenszunn dana Taweisiiaaduuse Saadoanius
Tluuvulassaduazunudavdu Advnssadusfivazuumusy wodwes yilnazareti1 wedsidnins lad
msanaznoy lalasiva M15gaduga

High toughness and strength polymers; oriented polymers; composite materials; carbon fibers; glass and
reinforcing agents; engineering polymers; polyacetal; polycarbonate; aromatic polyamides; polyimides and polyesters;
poly(phenylene oxide); polysulfone; poly(ether ketone); impact resistant polymers; reinforced elastomers; low friction
materials; structural and flexible foams; packaging films and membranes; water-soluble polymers; polyelectrolytes;

precipitating agents; hydrogel; high absorbent materials
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Effect of molecular weight and molecular weight distributions on physical properties; relationship between
molecular structure and glass transition temperature and crystallization of polymer; relationship between molecular structure

and melting of polymer; relationship between molecular structure and strain-induced crystallization; influence of molecular

structure on crosslinking reaction and physical properties
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Principles and techniques of advanced instrumental analysis based on dynamic property by dynamic mechanical
property (DMA); rheological property by measurement by capillary rheometer; temperature stress scanning relaxation (TSSR)
polymer characterization by X-ray diffraction (XRD); dynamic mechanical property by rubber processing analyzer (RPA); as

well as laboratories of advanced instrument application; statistical analysis of results
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Chemical Modifications of Natural Rubber
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Bond rearrangements of rubber molecule; oxidation reaction; functionalization by attachment of new chemical
groups to rubber molecule through substitution; additionreactions; graft and block copolymerization of other monomers to

rubber backbone and derivatives of natural rubber; vulcanization of modified rubber
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Degradation and Stabilization of Rubber
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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; biodegradation; polymer recycling
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Rubber Nanocomposites
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Definition, structure and classification of nanoscale reinforcements and rubber matrices; synthesis technique of
nanoreinforcements; fabrication and processing techniques of nano-rubber composites; dispersion of nanoreinforcements in
rubber matrix; adhesion between; mechanical and functional properties of rubber nanocomposites; nanofillers using in rubber

for example, nanosilica, nanoclays, carbon nanotube, graphene, ceramic fillers, carbon black, new nano fillers
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Speciality Elastomers
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Properties and applications of hydrogenated nitrile rubber; fluoroelastomers; polyacrylate elastomers;
ethylene/acrylic (AEM) elastomer; polyepichlorohydrin elastomer; chlorinated polyethylene; chlorosulfonated polyethylene;
alkylated chlorosulfonated polyethylene; ethylene vinyl acetate elastomers (EVM); polysulfide elastomers; vulcanization

agents, antioxidants and processing aids for special elastomers; considerations in design of rubber formulation
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Thermoplastic Elastomers
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Definition; types and properties of thermoplastic elastomers; styrenic thermoplastic elastomers; ionomeric
thermoplastic elastomers; multiblock thermoplastic elastomer; thermoplastic polyolefin elastomers; thermoplastic elastomer
from blending of rubber and thermoplastic; simple blends (SB) and thermoplastic vulcanizates (TPV); thermoplastic polyether

ester elastomers and thermoplastic polyamide elastomers
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Spectroscopy of Rubber and Rubbery Materials
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Rubber characterization by infrared spectroscopy; optical spectroscopy of rubber; nuclear magnetic resonance
imaging of rubber; chemical characterization of rubber vulcanizate by high-resolution solid state nuclear magnetic resonance;
characterization of chemical and physical networks in rubbery materials using nuclear magnetic resonance, high resolution
nuclear magnetic resonance for rubber characterization; using of *’Xe NMR for characterizing in rubber blends and

composites; using of nuclear magnetic resonance techniques for characterization of viscoelastic materials; using of deuterium

NMR for characterization of rubbers
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Modern Rubber Product Technology
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Modern technology in product production from natural and synthetic rubbers; selection of rubber materials;
additives and production process of rubber goods, tyres, inner tyres, V-belt, conveyor belt, footwear, hose, cable, rubber to
metal bonding, rubber covered rollers, gasket, rubber parts, rubber in construction, pressure sensitive adhesive tape, rubber

sport goods, latex product including test methods in rubber industry and recycling of wastes from rubbers production
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Seminar in Rubber Technology I11
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Literature survey and presentation of current topics in rubber and polymer industry technology based on
individual interest with approval of advisors; attendance and participation in the discussion of the seminar; with at least 2

research articles
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Seminar in Rubber Technology IV
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Literature survey and presentation of current topics in rubber and polymer industry technology based on
individual interest with approval of advisors; attendance and participation in the discussion of the seminar; with at least 3

research articles
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Seminar in Rubber Technology V
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Literature survey and presentation of current topics in rubber and polymer industry technology based on
individual interest with approval of advisors; attendance and participation in the discussion of the seminar; with at least 3

research articles; presentation in english
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Literature survey and presentation of current topics in rubber and polymer industry technology based on
individual interest with approval of advisors; attendance and participation in the discussion of the seminar; focus on topics

related to thesis and presentation in English
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Research on topics of interest in natural rubber, synthetic rubber and polymer in order to create new scientific

knowledge, academic benefit, and/or applications under the supervision of advisors
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Research on topics of interest in natural rubber, synthetic rubber and polymer in order to create new scientific

knowledge, academic benefit, and/or applications under the supervision of advisors
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Research on topics of interest in natural rubber, synthetic rubber and polymer in order to create new scientific

knowledge, academic benefit, and/or applications under the supervision of advisors
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Research on topics of interest in natural rubber, synthetic rubber and polymer in order to create new scientific

knowledge, academic benefit, and/or applications under the supervision of advisors
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