Multi-Scale Modelling for Polymeric Nano
Composites

Overview

High performance composites are widely used in aerospace, automotive, railways and other transport
systems due to their superior mechanical properties and other functional properties such as high fatigue
life, corrosion resistance, ease of manufacturing and maintenance. Since most of the fibers used as
reinforcement, are costly and not easily available, the effective utilization of these materials become
essential. Hence the study of mechanics of composite materials becomes important. The studies based
on experiments become time consuming and expensive, hence numerical tools such as Finite Element
Methods, Finite Difference Methods, etc., are used for the analysis. In this course, the participants will be
exposed to thebasic introduction of composite materials, characterization, applications and basic micro
and macro mechanics analysis. Then the use of finite elements methods for composite analysis which will
further be expanded to multiscale modelling along with molecular dynamics (MD) and coupling of different
length and time scales. These techniques will be useful in modelling the polymeric composites with nano
fillers as secondary reinforcing member for improved mechanical properties.

This course is organized in two modules that should be taken together. Module A mainly covers the topics
introduction ofnanocomposites, manufacturing, characterization methods and performance studies of
nano-composites for structural applications. In Module B, the basic introduction of continuum mechanics
along with finite element methods will be covered. Secondly, the molecular dynamics (MD), multiscale
methods along with bridging of domains will be explored. Lastly few examples will be explained for
understanding the given concepts.

Course participants will learn these topics through lectures and handouts. Also case studies and
assignments will be shared to stimulate participant’s research motivation.
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