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Abstract 

 

 

The effects of x-ray on electronic component such as resistors and capacitors have been studied 

in this work which revealed in damage of these components. In this research different types of 

resistors and capacitors with different magnitude (1770 and 56 ohm) and light resistor, and (10 

and1000 μF) exposure to an x-ray radiation with energy 35KV / 1mA. The study divided to 

three parts, the first part study that components before irradiation, second part after 10 second, 

and third part after 30 minutes. It is found that the impedance and capacitance decrease by 

increasing the time of exposure. 
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 ملخص البحث

 

 

 حيث استخدمت ،تم دراسة تاثير الأشعة السينية عمي المكونات اللالكترونية مثل المقاومات والمكثفات 

 حيث ،مايكروفاراد( 1000 و10)اوم  ومقاومه ضوئيه ومكثفات  (56 و 1770)مقاومات ذو قيم مختمفة 

تمت الدراسة عمى  ثلاثة اجزاء الجزء الاول   و،( ممي امبير1/ ف. ك35 )سمطت عميها اشعة سينية بطاقه 

  ثواني للاشعاع 10الجزء الثاني تم  تعرضه لمدة  دُرست خصائص تمك المواد الكهربية قبل عممية الاشعاع و

 دقيقة وتم 30فى المرحمة الثالثة تم تعريض المكونات للاشعاع لمدة   و،درست الخصائص مرة اخرى و

هذا يؤدى  و وجد أن المعاوقة والمحاثة السعوية تزيد بزيادة زمن التعرض للاشعاع  و، دراست الخصائص

. الى تمف المكونات

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



vi 

 

TABLE OF CONTENTS 

 

 

DEDICATION………………………………………………………...……………………….ii 

ACKNOWLEDGEMENTS ……………………………………………………………….....iii 

ABSTRACT …………………………………………………………………………………..iv 

ABSTRACT (عربي)……………………………………………………………………………..v 

TABLE OF CONTENTS………………………………………………………………….… vi 

LIST OF FIGURES ………………………………………………………………………....viii 

LIST OF TABLES………………………………………………………………………...…..ix 

 

CHAPTER 

I. INTRODUCTION…………….……………………………………………………...1  

 

 

1.1 The Aim of Study…………………………………..………………………....1  

1.2 The problem of the study……………………………………………………...1 

1.3 The methodology ……………………………………………………………..2 

1.4 Research layout …………………………………………………………….…2  

 

 

II. RADIATION…………………………...……………..……………………………....3 

 

 

2.1 Basic of radiation …...…………………………………..……………...…….3 

2.2 Isotopes………………………………………………………………......…...4 

2.3 Radio isotopes ………………………………………………………………..4 

2.4 Types and sources of radiation ………………………………………….……6  

2.4.1 Non-ionizing radiation……………………………………………..6  

2.4.2 Ionizing radiation …………………………….……………………6  



vii 

 

2.4.3 Natural sources of ionizing radiation ……………………………...9  

2.5 Interaction of radiation with matter …………………………………………..9 

 

 

III. RESISTORS AND CAPACITORS …………………..…………………………...10 

 

 

3.1 Resistors ………………………………………………………………...…..10 

3.1.1 Resistors units …………………………………...…………….....11 

3.1.2 Resistors schematic symbol…………….………………………...11 

3.1.3 Types of resistors………………………………………………....12 

3.1.4 Resistors composition……………………………………...……..13  

3.2 Capacitors …………………….………………….………………….………16 

3.2.1 Standard units of capacitance…………………………………….19 

3.2.2 The Dielectric of a Capacitor…………………………………..…21 

3.2.3 Complex Permittivity………………………………………..……21 

3.2.4 Multi-plate Capacitor……………………………………...….…..22 

3.2.5 Voltage Rating of a Capacitor………………………………….…23 

 

 

IV. DISCUSSION AND CONCLUSION …………………………………….……….24  

 

 

4.1  Methodology ………………………………………….…………………....24 

4.1.1 Un-irradiated Component Data…………………………..………25 

4.1.2 First irradiation…………………………………………….……..27 

4.1.3 Second irradiation…………………………………………...…...30 

4.2   Results and discussion….……………………….…………....……………33 

4.3 Conclusion and recommendation…………………………..……………….33 

 

REFERENCES ………………………………………………………………………………34 

 



viii 

 

 

LIST OF FIGURES 

 

 

 FIGURES 

3.1        Resistor schematic symbols……………………………………………………..11 

3.2        Resistors in action on a 555 timer circuit ………………………………………12 

3.3        Carbon resistors……………………………………………………………........13 

3.4        Multi size carbon resistors ………………………………………………….….14 

3.5        Carbon resistor color bands ………………...…………………….……………16 

3.6        Typical Capacitor…………………………………………………………….…17 

3.7        The parallel plate capacitor …………………………………………………….18 

             Un-irradiated  

4.1        Resistor 56 Ω …………………………………………………………………...25 

4.2        Resistor 1770 Ω ………………………………………….…………………......26 

4.3        Capacitor 10 F………………………………………………………………..26 

4.4 Capacitor 1000 F. ……………………………………………………………27  

              First radiation  

4.5 Resistor 56 Ω …………………………………………………………………...28 

4.6 Resistor 1770 Ω…………………………………………………………………28 

4.7 Capacitor 10 F……………………………………………………………..…29 

4.8 Capacitor 1000 F.  …………………………………………………………...30 

              Second irradiation  

4.9 Resistor 56 Ω …………………………………………………………………...31 

4.10 Resistor 1770 Ω…………………………………………………………………31 

4.11 Capacitor 10 F………………………………………………………………..32 

4.12 Capacitor 1000 F.  …………………………………………………………...32 

 

 



ix 

 

 

LIST OF TABLES 

 

 

 

TABLES  

3.1         Resistor colors…………………………………………………………………....15 

3.2         Units of Capacitance…………………………………………………….……….20 

              Un-irradiated  

4.1         Resistor 56 Ω ……………………………………………………….…………....25 

4.2         Resistor 1770 Ω…………………………………………………………..……....26 

4.3         Capacitor 10 F………………………………………………………………....26 

4.4         Capacitor 1000 F.  ………………………………………………………..…...27 

                    First irradiation 

4.5         Resistor 56 Ω ……………………………………………………..……………...28 

4.6         Resistor 1770 Ω…………………………………………………………………..28 

4.7         Capacitor 10 F…………………………………………………………………29 

4.8         Capacitor 1000 F.  …………………………………………………..………...30 

                    Second irradiation  

4.9         Resistor 56 Ω ………………………………………..…………………………...31 

4.10 Resistor 1770 Ω…………………………………………………………………...31 

4.11 Capacitor 10 F……………………………………………………………….…32 

4.12 Capacitor 1000 F.  ……………………………………………………………..32 

 

 

 


