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Objective:

This unit aims to present composite materials as a material option for engineering
projects, discussing their strengths and weaknesses and comparing them with other
materials. The focus is on the mechanics of composite materials, although
manufacturing processes and the chemical composition of composite materials are
superficially covered.

Purpose:

The purpose of the unit is to meet the growing demand of the high technology
industry, in which the use of composite materials is inserted. Due to their low density
and high rigidity and mechanical resistance, composite materials are always the first
choice when you want a structure or machine that is rigid and resistant, but at the
same time, light. Although the most relevant applications are found in the aerospace
and aeronautics industry, the use of composite materials has expanded to the most
diverse areas of mechanical sciences.

Contents:

1. Introduction to Composite Materials: Definition. Characteristics. Classification. 2.
Fibers, matrices and composite fabrication: Advanced Fibers, Matrix Materials,
Composite Fabrication. 3. Behavior of unidirectional composite materials: Behavior of
unidirectional composites under longitudinal and transverse loads. Elastic and failure
properties for unidirectional composites. 4. Short fiber composites: Theories of charge
transfer between fibers and matrix. Average tension in the fiber. Elastic properties and
mechanical strength of short fiber composites. 5. Analysis of an orthotropic lamina:
Stress-strain relationships and engineering constants. Relationships between
deformation and stress for a lamina. 6. Analysis of laminated composites:
Deformations in laminated composite materials. Determination of stresses and
deformations in the sheets of a laminated composite. 7. Failure criteria and
experimental tests: Tsai-Hill failure criterion. Tsai-Wu failure criterion. Tensile,
compression, shear and fatigue tests for composite materials.

Assessment

A final exam (50% of the grade); Exercise lists (50% of the grade).
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