
MEASUREMENT OF DIELECTRIC CONSTANT OF PAINT COATED 

ALUMINIUM PANEL THROUGH MICROWAVE NON DESTRUCTIVE TESTING 

AT FREQUENCY 18 TO 26GHZ (K BAND) 

Thesis is presented in partial fulfilment for the award of the 

Bachelor of Electrical Engineering (Honors) 

UNIVERSITITEKNOLOGI MARA 

BH3INAWSHEEN EBRAHM SAIB 
Faculty of Electrical Engineering 
UNIVERSITI TEKNOLOGI MARA (UiTM) 
40450 SHAH ALAM 
SELANGOR DARUL EHSAN 



ACKNOWLEDGEMENT 

In the name of Allah, the most Gracious and the most Merciful. It is with a deep 

sense of gratitude to Allah who gave me the strength to complete this project and the thesis as 

it is today. 

This project could not have been completed without Mr. Mohamad Huzaimy bin 

Jusof who not only served as my supervisor but also encouraged and gave me support 

through my academic programme. He and my co-supervisor, Mrs. Noor Hasimah Baba 

guided me through the completion of my project. I would like to express my sincere 

gratitude and appreciation to another lecturer, Mr. Aziz bin Aris for sharing his knowledge on 

FORTRAN Programming. All the discussions I had through the duration of my study have 

contributed to the success of this project. 

Special thanks to all members of Electrical Laboratory (Microwave Technology 

Centre) for their support and technical expertise especially the Laboratory staff Mr. Hisham 

for his tremendous in guiding me through the use of the equipment in the Microwave 

Laboratory (Microwave Technology Centre). 

I would also like to thank Mrs. Najiha from University Kuala Lumpur who provided 

the samples and gave me some advices regarding the project. Special thanks to Mr. Abdul 

Aziz Haron from SIRIM Berhad, who measurement the thickness of my samples 

Last but not least, sincere appreciation to my family, who although very far from me 

helped me morally and supported me through hard times. I thank Arshaad for his invaluable 

help would not have allowed me to complete this thesis. I owe an in-debt of gratitude to all 

my friends especially Nurul Elieya, Jamaliza and all those for their invaluable support in 

making this thesis as successfully as it is. Thank you very much. 

ii 



ABSTRACT 

Microwave non destructive testing of paint and primer in components used in moist 

environment are crucial in the investigation of corrosion. This thesis presents a method for 

measuring the dielectric properties of corrode and non-corrode paint coated aluminium panels 

using metal-back method. The complex reflection coefficient Sn (real and imaginary) is 

measured using the Vector Network Analyzer (VNA). The dielectric constant and loss factor 

were measured for both corrode and non-corrode paint coated aluminium panels in the range 

of frequency from 18 to 26 GHz (K-Band) and the loss tangent was calculated. The thru, 

reflect and line (TRL) calibration technique were used to eliminate the effect of undesirable 

multiple reflection. 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 was developed for calculating the complex reflection coefficient. The 

data obtained from the VNA measurement is sent to the program, which calculates the 

dielectric constant and loss tangent. The results show a significant difference in the dielectric 

properties of corrode and non-corrode paint coated aluminium panels. 
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