DETECTION OF CORROSION UNDER A THIN LAYER OF PAINT
USING MICROWAVE NON-DESTRUCTIVE (MNDT) TESTING AT
FREQUENCY 17.5 GHz TO 28GHz (K-BAND)

This thesis is presented in partial fulfillment for the award of the Bachelor of Electrical
Engineering (Honors) (Communication)

NORMUNIRA AINI BINTI ZULKIFLI
Faculty of Electrical Engineering

UNIVERSITI TECHNOLOGY MARA MALAYSIA (UITM)
40450 SHAH ALAM

SELANGOR DARUL EHSAN




ACKNOWLEDGEMENT

In the name of Allah, the most Gracious and the most Merciful. It is with the deepest
sense of gratitude to Allah who has given the strength and the ability to complete this

project and the thesis as it is today.

In preparing this thesis, I was in contact with many people, lecturers and technicians.
They have contributed towards my understanding and thoughts. In particular, I wish to
express my sincere appreciation to my main thesis supervisor, PM Norasimah binti

Khadri for the encouragement, guidance, critics and friendship.

I am also very thankful to my co-supervisors, En Huzaimy, En Aziz and Puan
Norhashimah Baba for their guidance, advices and motivations. A special thanks to all
members of Electrical Laboratory (Microwave Technology Centre) for their support and
technical expertise especially Puan Noor Hashimah. Appreciation is also for Ms Nurul
Eleya binti Che Muda, the laboratory staffs especially Encik Hisham and Miss Ayu for
their time and effort in giving me the guidance on how to use the equipment in the

Microwave Laboratory (Microwave Technology Centre).

I would also like to acknowledge MIAT (Malaysian International Aviation Technology)

from University of Kuala Lumpur, UniKL for their supply of samples for this research.

My sincere appreciation also extends to all my colleagues especially Nurul Ain and Nur
Izzati and others who have provided assistance at various occasions. Their views and tips
are useful indeed. Unfortunately, it is not possible to list all of them in this limited space.

I am grateful to all my family members.

ii



ABSTRACT

The Vector Network Analyzer is used to measure the complex reflection coefficient (real
and imaginary). By using free-space method, the dielectric properties for the samples of
Aluminium Alloy were measured. The complex reflection coefficient (S;;) for the 10
samples of corrosion and non-corrosion Aluminum Alloy were measured. The dielectric
constants and loss fact were measured for the non-corrosion and the corrosion metals in
the frequency range of 17.5 to 28 GHz (K-Band). From the measurements results, the
dielectric properties for corrosion metals are higher than the non-corrosion metals. The
ranges of dielectric constant for corrosion metals are from 2.7750 to 2.9461while the
value of dielectric constant for non-corrosion metals are 2.4021 to 2.4901.Therefore, we
can distinguish whether the metal is corroded or not. The thru, reflect and line (TRL)
calibration technique were used to eliminate the effect of undesirable multiple reflection.
For thin samples, the sample had to be sandwiched between two half-wavelength
Teflon™ planes, to eliminate the effect of sagging. The measurement system consists of
Vector Network Analyzer (VNA), a pair of spot focusing horn lens antenna, mode
transitions, coaxial cable and computer. A computer program, FORTRAN was used for
calculation of dielectric constant. Data from VNA measurement is the input to this

program.
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