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Course Introduction / Overview:

This training course gives a comprehensive look into the core principles of polymer and materials

engineering, with a specific focus on their critical role in process design. In today's competitive landscape,

the choice of materials has a huge impact on the efficiency, durability, and cost of chemical processes. This

course gives participants a solid foundation in the fundamental properties of polymers and other advanced

materials, including their mechanical, thermal, and chemical characteristics. We explore how these materials

behave under different operating conditions and how to select the right material for specific applications,

from reactor linings to piping systems. The curriculum is informed by leading academic research in the field.

For instance, the principles discussed in the book Polymer Science and Engineering by J. Mark, K. Ngai, W.

Graessley, L. Mandelkern, and J. L. Koenig serve as a foundational reference. BIG BEN Training Center is

committed to giving a forward-thinking curriculum that equips professionals with the skills needed to make

informed material choices that lead to safe and profitable operations.

Target Audience / This training course is suitable for:

Chemical and process engineers.

Materials scientists and engineers.

R&D specialists in polymers.

Design and project engineers.

Quality control and assurance professionals.

Academics and students in related fields.

Professionals in industrial manufacturing.



Target Sectors and Industries:

Plastics and polymers.

Chemical manufacturing.

Automotive and aerospace.

Pharmaceuticals.

Oil and gas.

Government agencies and research institutes.

Consumer goods.

Target Organizations Departments:

Process engineering.

Materials science and engineering.

Research and development.

Design and projects.

Manufacturing and production.

Quality assurance.

Health, safety, and environment.

Course Offerings:

By the end of this course, the participants will have able to:



Describe the structure and properties of major polymer classes.

Evaluate material selection based on mechanical and chemical properties.

Understand polymer processing techniques like extrusion and molding.

Apply principles of corrosion and degradation to material selection.

Design and model process equipment using appropriate materials.

Analyze the thermal and rheological behavior of polymers.

Use industry standards for material specifications.

Assess the economic and environmental impacts of material choices.

Course Methodology:

This training course uses a blend of theoretical instruction, guided exercises, and hands-on projects to ensure

a complete understanding of materials engineering. The training starts with a clear explanation of the

underlying scientific principles before moving on to practical applications. We use a case study-based

approach, where participants will solve real-world problems related to material failure, equipment design,

and process optimization. Each unit includes interactive sessions where participants can ask questions and

discuss their material choices. This approach helps participants understand the entire workflow from problem

identification to solution implementation. We also give feedback on each participant’s work, which helps

them improve their skills. At BIG BEN Training Center, we are dedicated to helping professionals master

complex engineering tools, and this course is designed to build confidence and competence in applying

materials engineering to process design.

Course Agenda (Course Units):



Unit One: Fundamentals of Polymer Science.

Introduction to polymers and their structure.

Polymer properties: mechanical, thermal, and chemical.

Thermoplastics, thermosets, and elastomers.

Polymer additives and compounding.

Polymer synthesis methods.

Unit Two: Materials Selection and Corrosion.

Principles of material selection.

Introduction to corrosion and degradation.

Types of corrosion: uniform, galvanic, and pitting.

Materials for chemical process equipment.

Corrosion prevention and control.

Unit Three: Polymer Processing and Manufacturing.

Extrusion and molding processes.

Blow molding and film casting.

Rheology and melt flow behavior.

Advanced processing techniques.

Quality control in polymer manufacturing.

Unit Four: Advanced Materials and Composites.

Introduction to composite materials.

Ceramics and glasses in process engineering.

Metals and alloys for high-performance applications.

Nanomaterials in process design.

Case studies in materials failure analysis.

Unit Five: Economic and Sustainable Design.



Life cycle assessment of materials.

Economic considerations in material selection.

Recycling and sustainability in polymer use.

Regulatory standards and material safety data.

Future trends in materials for process design.

FAQ:

Qualifications required for registering to this course?

There are no requirements.

How long is each daily session, and what is the total number of training hours for the
course?

This training course spans five days, with daily sessions ranging between 4 to 5 hours, including breaks and

interactive activities, bringing the total duration to 20 - 25 training hours.

Something to think about:

How can the development of bio-based and biodegradable polymers fundamentally change the sustainability

profile of chemical processes and their end products?

What unique qualities does this course offer compared to other
courses?



This training course is unique because it combines the essential engineering principles of process design with

the critical discipline of materials science. While many courses may focus on one area, this program shows

you how they are deeply connected in real-world industrial projects. We don't just teach you about the

properties of polymers, but rather how to apply that knowledge to make strategic decisions about equipment

and process design. The curriculum is heavily focused on real-world scenarios and case studies that mirror

challenges in the chemical industry, giving a clear bridge between academic knowledge and professional

practice. The course also puts a lot of weight on the economic and environmental aspects of material choices,

which are crucial for making sound business decisions. It’s an advanced program that gives engineers the

skills to make smart material choices that improve performance and profitability.


