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Anticipated Learning Outcomes

This lecture gives an ability to identify the
properties of reinforcements and matrix
materials used In composites, as well as
types and design of composite materials,
most common manufacturing techniques,
advantages and limitations, properties of

composite materials and typical application
areas.



CONTENT

Course Content:

Introduction to composite materials. General properties of ceramic, metal and polymer

1. Week materials. Definitions (matrix, reinforcement, interface, etc.). Classification of composite
materials.

2. Week Introduction to reinforcements (particles, fibers, whiskers, etc.). Properties of reinforcements.

3. Week Rginforcement-matrix interactions (particles, fibers, whiskers, etc.). Fabrication of
reinforcements.

4. Week Ceramic matrix composites. Processing, properties and applications.

5. Week Ceramic matrix composites. Processing, properties and applications.

6. Week |. Midterm Exam

7. Week Metal matrix composites. Processing, properties and applications.

8. Week Metal matrix composites. Processing, properties and applications.

9. Week Polymer matrix composites. Processing, properties and applications.

10. Week | Polymer matrix composites. Processing, properties and applications.

11. Week

12. Week Mechanical properties of composite materials.

13. Week Mechanical properties of composite materials.

14. Week Characterisation of composite materials via destructive and non-destructive techniques. Future

trends in composite materials research, production and applications.




ISSUES TO ADDRESS

" Introduction to Composite Materials

" History of composites

" Advantages and limitations of composites
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ISSUES TO ADDRESS

" What is composite?

" Why are composites used Iinstead of metals/ceramics or
polymers?

" What are the classes and types of composites?

" What are the typical applications of composite materials?
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[With technological
progress, natural
materials become
insufficient to meet
increasing demands
on product
capabilities and

functions. /
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The development of materials over time
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Historical Perspective

" Used in ancient Egypt, Americas, and China
® Straw was used to reinforce bricks

" Many natural materials are composites

" Wood, grasses, bones, bee
hives, bird nests, deer antlers, etc.




