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Course Introduction

Introduction

The Metallurgy for Chemical Engineers Training Course is meticulously designed to equip chemical

engineers with a deep understanding of metal properties, processing techniques, and industrial

applications. In today’s rapidly evolving industrial landscape, integrating metallurgical knowledge with

chemical engineering principles is essential for optimizing material performance, process efficiency, and

sustainable production. This course combines practical case studies, cutting-edge research insights, and

hands-on learning modules to bridge the gap between theoretical knowledge and industrial practice.

Participants will gain critical skills in metallurgical analysis, process optimization, and material innovation,

preparing them for leadership roles in chemical, metallurgical, and materials engineering industries.

By leveraging advanced teaching methodologies, including simulation-based learning, interactive

workshops, and real-world problem-solving exercises, this training program empowers chemical engineers

to enhance metal processing, corrosion control, and alloy development capabilities. Participants will

emerge with the expertise to analyze, design, and optimize metallurgical processes, ensuring efficiency,

safety, and sustainability. This course is an invaluable investment for professionals aiming to stay at the

forefront of materials engineering, industrial metallurgy, and chemical process innovation.
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gap between theoretical knowledge and industrial practice. Participants will gain critical skills in metallurgical
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By leveraging advanced teaching methodologies, including simulation-based learning, interactive workshops,
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Course Duration

5 days

Course Objectives

1. Understand fundamental metallurgical principles and material science concepts. 

2. Analyze metal structures and crystalline properties for industrial applications. 

3. Master thermodynamics of metal processing for process optimization. 

4. Explore alloy design, development, and characterization techniques. 

5. Apply corrosion analysis and prevention strategies in chemical industries. 

6. Gain expertise in heat treatment, phase transformation, and microstructural analysis. 

7. Integrate metallurgical data analytics for predictive maintenance and optimization. 

8. Develop skills in metal extraction, refining, and recycling technologies. 

9. Utilize advanced process simulation tools for metallurgical operations. 

10. Implement sustainable metallurgical practices and green engineering solutions. 

11. Enhance decision-making in failure analysis and quality assurance. 

12. Solve real-world industrial challenges through case-based problem-solving. 

13. Foster innovation in materials engineering and chemical process integration. 

Target Audience

1. Chemical Engineers seeking metallurgical specialization 

2. Process Engineers in metals and materials industries 

3. Materials Scientists and Metallurgists 

4. Industrial Engineers in manufacturing and production 

5. R&D professionals in alloys and metal processing 

6. Quality Control and Process Optimization engineers 

7. Graduate students in Chemical or Metallurgical Engineering 

8. Professionals in mining, steel, and metal extraction sectors 

Course Modules

Module 1: Introduction to Metallurgy

Fundamentals of metallurgy and material science 

Atomic structure and crystal lattices 

Physical and mechanical properties of metals 

Introduction to phase diagrams 



Case Study: Steel microstructure analysis for automotive applications 

Module 2: Metal Extraction and Refining

Principles of pyrometallurgy and hydrometallurgy 

Extraction processes for iron, copper, and aluminum 

Refining and purification techniques 

Environmental impact and sustainability 

Case Study: Optimization of copper extraction in industrial plant 

Module 3: Alloy Development and Design

Types of alloys and their industrial applications 

Alloying principles and property enhancement 

Thermo-mechanical processing of alloys 

Correlation between microstructure and mechanical properties 

Case Study: Designing high-strength aluminum alloys for aerospace 

Module 4: Heat Treatment and Phase Transformations

Annealing, quenching, and tempering techniques 

Phase diagrams and transformation kinetics 

Microstructural evolution during heat treatment 

Hardening and softening mechanisms 

Case Study: Heat treatment optimization in tool steel manufacturing 

Module 5: Corrosion and Surface Engineering

Types and mechanisms of corrosion 

Protective coatings and corrosion inhibitors 

Surface treatment and finishing techniques 

Monitoring and predictive corrosion management 

Case Study: Corrosion mitigation in chemical reactors 

Module 6: Mechanical Behavior of Metals

Stress-strain analysis and material deformation 

Fatigue, creep, and fracture mechanics 

Microstructural influence on mechanical properties 

Testing and evaluation of mechanical properties 

Case Study: Failure analysis of industrial pressure vessels 

Module 7: Metallurgical Process Optimization

Process modeling and simulation tools 

Thermodynamic and kinetic analysis 

Energy efficiency in metallurgical processes 

Quality control and standardization 

Case Study: Process optimization in steel manufacturing 

Module 8: Sustainable and Advanced Metallurgy

Green metallurgy and waste management 



Metal recycling and circular economy 

Nanomaterials and advanced alloys 

Integration with chemical process engineering 

Case Study: Implementing sustainable metal recovery in chemical plants 

Training Methodology

This course employs a participatory and hands-on approach to ensure practical learning, including:

Interactive lectures and presentations.

Group discussions and brainstorming sessions.

Hands-on exercises using real-world datasets.

Role-playing and scenario-based simulations.

Analysis of case studies to bridge theory and practice.

Peer-to-peer learning and networking.

Expert-led Q&A sessions.

Continuous feedback and personalized guidance.

Register as a group from 3 participants for a Discount

Send us an email: info@fineskilltrainingcenter.org or call +254769199797 

Certification

Upon successful completion of this training, participants will be issued with a globally- recognized certificate.

Tailor-Made Course

 We also offer tailor-made courses based on your needs.

Key Notes

a. The participant must be conversant with English.

b. Upon completion of training the participant will be issued with an Authorized Training Certificate

c. Course duration is flexible and the contents can be modified to fit any number of days.

d. The course fee includes facilitation training materials, 2 coffee breaks, buffet lunch and A Certificate upon

successful completion of Training.

e. One-year post-training support Consultation and Coaching provided after the course.

f. Payment should be done at least a week before commence of the training, to Fineskill Training Center

account, as indicated in the invoice so as to enable us prepare better for you.

Upcoming Scheduled Sessions

Start Date End Date Location Price

mailto:info@fineskilltrainingcenter.org


07 Sep 2026 11 Sep 2026 Online $1,000

07 Sep 2026 11 Sep 2026 Physical $1,500

14 Sep 2026 18 Sep 2026 Online $1,000

14 Sep 2026 18 Sep 2026 Physical $1,500

21 Sep 2026 25 Sep 2026 Online $1,000

21 Sep 2026 25 Sep 2026 Physical $1,500

28 Sep 2026 02 Oct 2026 Online $1,000

28 Sep 2026 02 Oct 2026 Physical $1,500

Ready to enroll or request a customized program? Book online or contact us:

Register Online Now

Email: info@fineskilltrainingcenter.com | Website: www.fineskilltrainingcenter.com

https://fineskilltrainingcenter.com/courses/metallurgy-for-chemical-engineers-training-course

