
COURSE TITLE :  SYNTHETIC RUBBER
COURSE CODE : 3086
COURSE CATEGORY : B
PERIODS/WEEK :  6
PERIODS/SEMESTER : 108
CREDITS : 5

TIME SCHEDULE

MODULE TOPIC PERIODS
I 1.1 General-purpose synthetic rubbers 30
II 2.1 Special purpose synthetic rubbers 29
III 3.1 Specialty Rubbers 28
IV 4.1 Thermoplastic elastomers  & Blends 21

TOTAL 108

OB JE CT IVE S

MODULE-I
1.1.0 Understand general characteristics of elastomers
1.1.1    Narrate brief history of NR& SR
1.1.2    Classify SR with reference to their applications.
1.1.3 Explain rubber elasticity

Explain general characteristics of SR
1.1.4 Compare elastomers with other polymers like plastics and fibers.
1.1.5    Define elastomers with reference to extensibility and recovery, Glass Transition

temperature (Tg) etc.
1.1.5 State statistics of synthetic rubbers production and consumption in India

and    worldwide
1.2.0. Understand the structure, preparation and properties of monomers &

production
Properties and applications of various general-purpose synthetic rubbers.

1.2.1 Explain the structure, production and properties of the following monomers
styrene, butadiene, isoprene, isobutylene, ethylene and propylene.

1.2.2 Explain the structure, production, properties (raw and vulcanisate), curing
systems,   compounding, processing, grades, trade names and application
general purpose synthetic rubbers like

1.2.2.1 Styrene butadiene rubbers (SBR).
1.2.2.2 Poly butadiene rubber (BR).
1.2.2.3 Isoprene rubber(IR)
1.2.2.4 Butyl (IIR
1.2.2.5 EPDM
1.2.3 Mention the diene monomers ethylidene 2 Norbornene, (ENB),

Dicyclopentadiene    (DCPD), 1,4 Hexadiene used in Ethylene propylene Rubbers
1.2.4 Explain the structure production properties and application of high styrene resin
1.2.5 Compare natural rubber (NR) and IR



MODULE-II
2.1.0 Understand the structure, preparation and properties of monomers &

production
Properties and applications of various special-purpose synthetic rubbers.

2.1.1 Explain the structure, preparation and properties of the following monomers.
Acrylonitrile, Chloroprene, MDI. TDI, Propylene glycol.

2.1.2 Explain the structure, production, properties (Raw and Vulcanisate), Cure Systems,
pounding, processing, grades, trade names and applications of special purpose rubbers

2.1.2.1 NBR and Discuss the effect of Acrylonitrile, butadiene ratio on the
properties of  NBR

2.1.2.2 CR
2.1.2.3 CSM
2.1.2.4 Polysulphide rubber
2.1.2.5 Silicone rubber
2.1.2.6 Polyurethane rubber

MODULE-III
3.1.0 Understand the structure, preparation and properties of monomers &

production          Properties and applications of various speciality rubbers
3.1.1 Explain the structure and preparations of  monomer & production, properties (raw and

vulcanisate) curing systems, compounding, processing, grades, trade names and
applications of various speciality rubbers like

3.1.1.1 Epichlorohydrin rubber
3.1.1.2 Poly propylene rubber
3.1.1.3 Ethylene acrylic rubber
3.1.1.4 Chlorinated polyethylene rubbers
3.1.1.5 Fluro carbon rubbers
3.1.1.6 Acrylic Rubbers
3.1.2 Explain the production structure, properties and applications of rubbers obtained by

carboxylated SBR, Butadiene rubbers & NBR.
3.1.3 Explain the production structure, properties and applications of rubbers obtained by

Hydroxy terminated SBR, Butadiene rubbers & NBR
3.1.4 Explain the structure, production, properties (Raw and Vulcanisate), Cure Systems,

compounding, processing, grades, trade names and applications of Halobutyl rubbers

MODULE-IV
4.1.0 Understand different Thermoplastic (TPE) elastomers

4.1.1 Define Thermoplastic Elastomers
4.1.2 Explain the advantages of thermoplastic elastomers over conventional rubber
4.1.3 Describe principle of modifying elastomers into thermo plastic elastomers.
4.1.4 Describe the production, properties, grades, Trade names, processing, compounding

and applications of Thermoplastic SBR, Ethylene Vinyl acetate (EVA) Thermo
plastic Polyurethane,etc.

4.2.0 Understand Polymer blends.
4.2.1 Define blending
4.2.2 Describe the advantages of blending
4.2.3 Describe common procedure for Blending.
4.2.4 Explain the blending for specific properties and applications of the following blends

4.2.4.1 NR, PBD
4.2.4.2 NR, SBR, PBD



4.2.4.3 NR, EVA
4.2.4.4 NBR, PVC
4.2.4.5 NR, HSR
4.2.5 List other commercially available blends
4.3.0 Understand powdered rubbers Hydro gels & Ionomers
4.3.1 Explain the production of powdered rubber
4.3.2 Mention the properties and applications of powdered rubbers
4.3.3 Explain the production, properties and applications of hydro gels
4.3.4 Explain the production, properties and applications of Ionomers

COURSE CONTENT
MODULE-I
Brief history of SR-Classification – rubber elasticity &characteristics of elastomers
Monomers – Preparation and properties of the monomers-styrene, butadiene, isoprene,
Isobutylene, ethylene, propylene-structure of Diene monomers- ethylidene 2 Norbornene,
(ENB) Dicyclopentadiene (DCPD), 1,4 Hexadiene used in Ethylene propylene Rubbers-
Detailed study of SBR,PBD , IR,EPDM,& IIR

MODULE-II
Monomers – Preparation and properties of the monomers-Acrylonitrile , chloroprene ,

Detailed study of –NBR, CR, CSM, PU, Polysulphide & Silicone Rubbers

MODULE-III
Study of –fluro carbon rubbers, Acrylic Rubbers, & Epichorohydrin rubbers polypropylene
rubbers

Ethylene –Acylic rubbers Clorinated polyethylene rubbers carboxylated SBR, NBR,
Butadiene hydroxy terminated SBR, NBR, Butadiene –Halobutyl rubbers

MODULE-IV
Thermo Plastic Eleastomers-Thermo plastic elastomers, definition,
Advantages,modification of elastomers to thermoplastic elastomers. Study of thermoplastic
SBR, Ethylene Vinyl acetate, Thermo polyurethane.

Blends-Definitions – Advantages, Procedure, Blending for specific properties, study of NR –
PBD, NR-SBR-PBD, NR-EVA, NBR-PVC, NR-HSR.

Powdered rubbers- Hydro gels & Ionomers
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