


Objectives of the Course
Composites are future materials and have been finding applications in all fields of 
Engineering (Aero, Civil, Mechanical, Automobile, Marine). Many FEM software 
packages are available for Analysis & Design Optimization. One should first under-
stand the Mechanical behavior of the Composite Structures before using FEM 
packages. After the completion of this course one can use the FEM software pack-
ages for better quality of professional work and optimum usage of time, computing 
and human resources. The course also introduces Artificial Intelligence and ma-
chine learning concepts for design optimization of composite structures.

Syllabus
Introduction: Basic Concepts and Terminology, different types of fibers and matri-
ces, their properties and applications. Micromechanics of Composites: Prediction 
of properties etc. Macromechanics of Lamina: The theory of elasticity, Constitu-
tive equations of a lamina, transformations, Numerical examples. Failure theories 
for composite lamina, Numerical examples. Mechanics of Laminated Composites: 
ABD matrices, etc. Hygrothermal Analysis, Numerical examples. Bending Analysis 
of Beams: Theory, Numerical examples. Analysis of Laminated composite plates: 
Classical and first order theories, Energy Method, numerical examples. Buckling 
analysis of plates: Theory, Numerical examples. Design of laminates using Carpet 
plots, AML plots, Design of laminates with Numerical examples. Artificial Intelli-
gence assisted Design Optimization of Composite Structures with Numerical 
examples and Comparison of Artificial Intelligence Methods.

Minimum Qualification
B.E / B.Tech. / AMIE / AMAeSI (Engg.) (Mechanical, Aero, Civil, Automobile, 
Marine, Ocean) OR equivalent.
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