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ABSTRACT

This project work involves a testing of several samples of composite materials by using
microwave non-destructive testing techniques. The techniques used is a waveguide
technique which make it possible for the measurement of liquid samples. The frequency
range is from 8.0 GHz to 12.5 GHz. This tesﬁng proposes to measure the complex
permittivity of composite materials. The main equipment for testing is WILTRON 372698
Vector Network Analyzer. A computer program was developed for calculation of complex

permittivity. Data Network Analyzer measurement is input to this program.
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1.0

CHAPTER 1
INTRODUCTION

Composite materials are widely used in many fields of application such as
telecommunication, electronic parts, radar, industrial microwave heating system
and aerospace materials. It is necessary to characterize these materials for

absorption, transmission, reflection, dielectric properties and magnetic properties.

The microwave non-destructive testing is one of the method to measure the
dielectric properties of such materials. Microwave are very sensitive to the
dielectric properties of materials. The knowledge of the complex permittivity

allows one to measured the primary physical properties of the materials, such as its

moisture content,

The microwave non-destructive testing methods are also widely used for
geometrical sizes and quality control of different materials such as composite

materials, polymers, fiberglass, ceramics, woods etc. The control may be performed



