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Department of Chemistry
Tyre Compounding and Processing Techniques
Year of Enrolment - 2023
The Department of Chemistry conducted an additional Chemistry course “Tyre Compounding
and Processing Techniques™ in the academic year 2023-24. The course commenced on
0708 2023, The number of participants in the academic year 2023-24 included 25. The

ourse was imparted to the final year BSc Chemistry students. The students were evaluated,
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after each activity. through a verbal feedback system.
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Assessment Structure:

1. Assignments and Problem Sets — 30%
2. Examination — 30%

2. Final Examination — 30%

4. Semuinar/Project on Recent Advances —10%

The course had duration of 20 hours. The students were submitted assignments based on
Jectures given. taken two in-semester written examinations and a research proposal was
submitted and presented before the group and an end semester final examination were

conducted Grades were awarded on the following basis:
80% and above : A Grade

70 - 79% : B Grade

60 -69% : C Grade

Out of the 25 students who enrolled in the course, 15 students secured A Grade , 8 students

secured B grade and 2 students was secured C grade
(Classes were engaged by the following faculty members of the Department of Chemistry:

1. Dr. Diveshkumar K. V., Assistant Professor

Aim of the Course: "Tyre Compounding and Processing Techniques"
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The aim of this course 1s o provide students with an in-depth understanding of the principles,
materials, and technologies involved in tyre manufacturing. By focusing on the science of
rubber compounding, tyre component processing, and quality testing, the course prepares
students to design and produce high-performance tyres that meet industrial standards while
addressing sustainability and innovation challenges in the tyre industry.

Course Outcomes (COs):

By the end of this course, students will be able to:

I. Demonstrate knowledge of tyre materials and their influence on performance and
durability.

2. Apply rubber compounding principles to design optimized tyre formulations.

3. Explain and evaluate tyre manufacturing processes, including extrusion, calendering,
and curing.

4. Conduct and interpret tyre performance tests and quality assessments in compliance
with industry standards.

5.

Assess sustainability challenges and innovations in tyre production, including

recycling and advanced materials.

6. Solve real-world engineering problems related to tyre performance and

manufacturing.
Develop practical skills and expertise for careers in tyre manufacturing or polymer
research.

Course Duration: 12-15 weeks (2 hours/week)

Tyre Compounding and Processing Techniques - Course Overview
Module 1: Introduction to Tyre Technology and Materials

*  Overview of tyre types and structures (radial, bias-ply, tubeless, etc.)

«  Functional components of tyres (tread, sidewall, bead, etc.)

« Materials used in tyre manufacturing:

(@)

Natural and synthetic rubber

O

- Fillers (carbon black, silica)

Q

Additives (antioxidants, accelerators, plasticizers)

o Reinforcing materials (steel cords, polyester, aramid)
L]

Properties of rubber materials essential for tyres (elasticity, durability, etc.)



Rolc of sustainability and renewable materials in tyre production

Module 2: Rubber Compounding Techniques for Tyres

» Fundamentals of rubber compounding

+ Mixing methods: open mill mixing, internal mixer (Banbury mixer)

« Effect of fillers and their dispersion on tyre performance

Optimization of rubber compounds for specific tyre properties:
o Traction, abrasion resistance, rolling resistance
o Heat build-up and durability

« Vulcanization: sulfur-based and peroxide-based cross-linking

Module 3: Tyre Processing and Component Manufacturing

« Extrusion of tread and sidewalls

« Calendering for rubber sheet production and steel cord reinforcement

« Bead construction and assembly

Tyre building processes: manual vs. automated tyre assembly

« Curing and vulcanization processes:

5 Compression moulding

o

Influence of curing parameters (temperature, pressure, time)

Module 4: Tyre Performance Testing and Quality Control

»  Testing of tyre components (tensile strength, hardness, elongation, etc.)

Whole tyre performance tests:

0

> Rolling resistance

C

Traction and braking tests
o Wear and tear resistance
o Heat build-up and endurance tests

» Non-destructive testing methods (X-ray inspection, shearography)

ards (ISO, ASTM, ECE regulations)

Compliance with international stand
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Module

5. Innovations, Challenges, and Sustainability in Tyre Manufacturing

Advances in material scienee for tyres (nanomaterials, bio-fillers)
Smart tyre technology (self-healing tyres, sensors in tyres)
Sustainability challenges: tyre recycling and re-treading

Impact of electric vehicles (EVs) on tyre design

Case studies of innovative tyre designs (run-flat tyres, airless tyres)

Reference Books:

1.
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"Rubber Compounding: Principles, Materials, and Techniques" by Brendan

Rodgers

"The Science and Technology of Rubber' by James E. Mark, Burak Erman, and

Frederick R. Eirich

"Engineering with Rubber: How to Design Rubber Components' by Alan N.
Gent

"Rubber Technology Handbook" by Werner Hofmann
"Chemistry, Manufacture, and Applications of Natural Rubber" by Shinzo
Kohjiva and Yuko lkeda

"Tyre Compounding for Improved Performance’ by M. S. Evans

"Reinforcement of Rubber: Visualization of Nanofiller Networks and Their
Impact on Material Properties" by Juergen Roeder

"Principles of Polymer Processing" by Zehev Tadmor and Costas G. Gogos

"Handbook of Polymer Foams and Technology" by Daniel Klempner and Kurt C.
Frisch

10. "Non-Destructive Testing Methods for Tyres" by Michael H. Baker
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