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 This study sheds light on the science of materials and types 

of materials and installation of atomic bond and types of bonds 

and solid crystals and the unit cell and metallic crystalline 

structure, and types of metallic crystalline and conductivity in 

particular. 

 The electrical conductivity account for the alloy were 

manufactured in the blast furnaces of cast iron and copper, and 

was valued as follows 12.65× 10(Ω. m)ିଵand the result was as 

predicted. 

 The aims of study to create material with high electrical 

conductivity such as materials superconductors but at normal 

temperature. 
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والروابط الذریة على علم المواد وأنواع المواد وتركیبھا  الضوءألقت  الدراسة ھذه

الصلبة والوحدة الخلیة والتركیب المعدني البلوري وانواعھ وانواع الروابط والبلورات 

  الكھربیة على وجھ الخصوص. والموصلیة

من زھر  تم تصنیعھا في فرن لصھر المعادن الموصلیة الكھربیة لسبیكة وحسبت

×12.65وجاءت قیمتھا كالتالي الحدید والنحاس  107(Ω. m)−1  طابقت وھذه النتیجة

  للدراسات السابقة.

ھذه الدراسة إلى تصنیع مادة لھا موصلیة كھربیة عالیة كالمواد فاءقة وتھدف 

  التوصیل لكن في درجة الحرارة العادیة.
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table of content 
No Subject Page No 
 I الآیة 1
2 DEDICATION II 
3 Acknowledgement III 
4 Abstract IV 



VI 
 

مستخلصال 5  V 
6 Table of content VI 
7 List of tables VIII 
8 List of Figure IX 

 Chapter one Introduction 
1.1 Introduction 1 
1.2 Objective 2 
1.3 Problem 2 
1.4 Assumptions 2 
1.5 Questions 2 
1.6 previous studies 2 
1.7 Thesis Layout 3 

Chapter two Theoretical part 
2.1 Introduction 4 
2.2 Classification of Materials 4 

2.2.1 Metals 4 
2.2.2 Ceramics 5 
2.2.3 Polymers 5 
2.2.4 Composites 6 
2.3 Structure of Materials 7 

2.3.1   Atomic structure 7 
2.3.2 Short and long range atomic arrangements 7 
2.3.3 Nanostructure 8 
2.3.4 Microstructure 8 
2.3.5 Macrostructure 8 
2.4 Atomic Bonding 8 

2.4.1 Metallic bonds 8 
2.4.2 Covalent bonds 9 
2.4.3 Ionic bonds 11 
2.4.4 Van der Waals bonds 11 
2.4.5 Mixed Bonding 14 
2.5 Crystal Solid 14 

2.5.1 Fundamental Concepts 15 
2.5.2 Unit Cells 16 
2.5.3 Metallic Crystal Structures 16 

2.5.3.1 The Face-Centered Cubic Crystal Structure (FCC) 16 
2.5.3.2 The Body-Centered Cubic Crystal Structure (BCC) 17 
2.5.3.3 The Hexagonal Close-Packed Crystal Structure (HCP) 18 

2.6 The electrical conductivity 18 



VII 
 

Chapter Three - Result and calculation 
3.1 Introduction 20 
3.2 Instruments 20 
3.3 Methodology and experimental procedures 20 
3.4 Results 20 

3.4.1 Sample one 20 
3.4.2 Sample Two 23 
3.4.3 Sample Three 25 
3.4.4 Sample Four 27 
3.4.5 Average of the electrical conductivity 29 

Chapter Four - Discussion and Conclusion 
4.1 Discussion 30 
4.2 Conclusion 30 
4.3 Recommendations 30 

 References 31 
 

 

 

 

 

 

 

 

 

 

 

List of Tables 

No Subject Page No 



VIII 
 

3.1 The value of current and voltage for sample one 20 

3.2 The value of current and voltage for sample Two 23 

3.3 The value of current and voltage for sample Three 25 

3.4 The value of current and voltage for sample Four 27 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

List of Figure 

No Subject Page No 



IX 
 

3.1 Current and voltage for the Sample one 22 

3.2 Current and voltage for the Sample Two 24 

3.3 Current and voltage for the Sample Three 26 

3.4 Current and voltage for the Sample Four 28 
 

 


