Advanced Ceramics in Industry Training Course

Professional Development Training Course Outline

Category General Training Duration 10 Days

Online / On-site

Base Fee $3,000 USD Delivery Mode _
Hybrid

Course Introduction

Advanced ceramics have become a cornerstone of modern industrial innovation, enabling breakthrough
applications across aerospace, energy, electronics, automotive, biomedical engineering, defense, and
advanced manufacturing sectors. These high-performance materials offer exceptional properties including
high-temperature resistance, wear resistance, corrosion resistance, electrical insulation, thermal stability,
lightweight design, and superior mechanical strength. As industries accelerate digital transformation,
sustainability initiatives, and smart manufacturing adoption, advanced ceramics are increasingly utilized in
critical components, precision engineering systems, energy-efficient technologies, and next-generation
industrial solutions.

Advanced Ceramics in Industry Training Course provides participants with comprehensive knowledge of
ceramic materials science, advanced processing technologies, performance optimization, quality
assurance, industrial applications, and emerging innovations. Through practical case studies, industry best
practices, predictive analytics approaches, additive manufacturing techniques, nanotechnology integration,
and sustainability-focused strategies, participants will gain the expertise required to design, manufacture,
evaluate, and optimize advanced ceramic components for demanding industrial environments.

Programme Curriculum

Advanced Ceramics in Industry Training Course
Introduction

Advanced ceramics have become a cornerstone of modern industrial innovation, enabling breakthrough
applications across aerospace, energy, electronics, automotive, biomedical engineering, defense, and
advanced manufacturing sectors. These high-performance materials offer exceptional properties including high-
temperature resistance, wear resistance, corrosion resistance, electrical insulation, thermal stability, lightweight
design, and superior mechanical strength. As industries accelerate digital transformation, sustainability



initiatives, and smart manufacturing adoption, advanced ceramics are increasingly utilized in critical
components, precision engineering systems, energy-efficient technologies, and next-generation industrial
solutions.

Advanced Ceramics in Industry Training Course provides participants with comprehensive knowledge of
ceramic materials science, advanced processing technologies, performance optimization, quality assurance,
industrial applications, and emerging innovations. Through practical case studies, industry best practices,
predictive analytics approaches, additive manufacturing techniques, nanotechnology integration, and
sustainability-focused strategies, participants will gain the expertise required to design, manufacture, evaluate,
and optimize advanced ceramic components for demanding industrial environments.

Course Duration

10 Days

Course Objectives

Upon completion of this training program, participants will be able to:

Understand advanced ceramic materials and industrial applications.
Analyze ceramic microstructure-property-performance relationships.
Apply smart manufacturing techniques in ceramic production.

Optimize ceramic processing and fabrication technologies.

Evaluate high-temperature ceramic performance and reliability.
Implement Industry 4.0 solutions in ceramic manufacturing.

Assess advanced ceramic coatings and surface engineering methods.
Utilize additive manufacturing and 3D printing technologies.

Improve quality control through digital inspection systems.

Conduct failure analysis and root cause investigations.

. Integrate nanotechnology and advanced materials engineering concepts.
. Enhance sustainability and circular economy practices in ceramics.

. Develop innovative ceramic solutions for emerging industrial challenges.
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Target Audience

Materials Engineers

Process Engineers

Manufacturing Engineers

Quality Assurance Professionals

Research and Development Specialists

Production Managers

Plant Operations Personnel

Technical Consultants and Industrial Technologists
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Course Modules
Module 1: Fundamentals of Advanced Ceramics

Classification of advanced ceramics

Material structures and bonding mechanisms
Ceramic properties and performance characteristics
Industrial applications overview



e Emerging trends in advanced ceramics
e Case Study: Adoption of advanced ceramics in aerospace turbine components.

Module 2: Ceramic Materials Science

Crystallography fundamentals

Grain structure analysis

Defect engineering concepts

Phase transformations

Material characterization techniques

e Case Study: Microstructural optimization for high-strength ceramic components.

Module 3: Raw Materials and Powder Technology

e Ceramic powder preparation

Powder processing techniques

Particle size distribution control

Powder purity management

e Feedstock quality assurance

e Case Study: Improving ceramic consistency through powder engineering.

Module 4: Ceramic Forming Technologies

¢ Dry pressing techniques

Isostatic pressing methods

Injection molding applications

Extrusion processing

Tape casting technologies

e Case Study: Optimization of forming processes for industrial ceramic parts.

Module 5: Sintering and Densification

¢ Sintering fundamentals

Advanced densification methods

Hot pressing technologies

Spark plasma sintering

Process optimization strategies

Case Study: Enhancing density and strength in technical ceramics.

Module 6: Advanced Ceramic Manufacturing

e Precision machining techniques

o Laser-assisted processing

Surface finishing technologies

Dimensional accuracy control

Smart manufacturing integration

Case Study: Precision ceramic manufacturing for semiconductor applications.

Module 7: Additive Manufacturing of Ceramics

e Ceramic 3D printing technologies
¢ Digital workflow integration



Design optimization principles

Material limitations and opportunities

Industrial implementation strategies

Case Study: Additive manufacturing of customized ceramic components.

Module 8: Ceramic Coatings and Surface Engineering

e Thermal barrier coatings

Wear-resistant coatings

Corrosion-resistant ceramic layers

Surface modification techniques

Coating performance evaluation

Case Study: Thermal barrier coatings in gas turbine systems.
Module 9: High-Temperature Ceramic Applications

e Thermal stability analysis

Refractory ceramic systems
Thermal shock resistance

Heat management solutions

Industrial furnace applications

Case Study: Ceramic materials in high-temperature industrial furnaces.
Module 10: Functional and Electronic Ceramics

e Piezoelectric ceramics

e Dielectric materials

Semiconductor ceramics

Sensors and actuators

Energy storage applications

e Case Study: Advanced ceramic sensors for industrial automation.

Module 11: Quality Control and Testing

Non-destructive testing methods

Mechanical property evaluation

Thermal analysis techniques

Statistical process control

Digital quality management systems

e Case Study: Reducing manufacturing defects through advanced testing.

Module 12: Failure Analysis and Reliability Engineering

e Fracture mechanics fundamentals
Failure mode identification

Root cause analysis methods

Reliability assessment tools

Lifecycle performance evaluation
e Case Study: Investigation of ceramic component failures in production plants.

Module 13: Sustainability and Environmental Management



Sustainable ceramic manufacturing

Energy efficiency improvement

Waste minimization strategies

Recycling and reuse technologies

Circular economy implementation

e Case Study: Green ceramic manufacturing transformation project.

Module 14: Industrial Applications of Advanced Ceramics

e Aerospace applications

e Automotive engineering solutions

Biomedical ceramic technologies

Electronics industry applications

Energy sector innovations

e Case Study: Advanced ceramics in electric vehicle systems.

Module 15: Future Trends and Innovation in Ceramics

e Nanoceramics development

Smart ceramic materials

Al-driven materials design

Digital twin technologies

Emerging industrial opportunities

Case Study: Next-generation smart ceramics for Industry 4.0 environments.

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
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Start Date

07 Sep 2026

07 Sep 2026

14 Sep 2026

14 Sep 2026

21 Sep 2026

21 Sep 2026

28 Sep 2026

28 Sep 2026

End Date

18 Sep 2026

18 Sep 2026

25 Sep 2026

25 Sep 2026

02 Oct 2026

02 Oct 2026

09 Oct 2026

09 Oct 2026

Location

Online

Physical

Online

Physical

Online

Physical

Online

Physical

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

Register Online Now

Price

$2,000

$3,000

$2,000

$3,000

$2,000

$3,000

$2,000

$3,000

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