
Contents
Chapter^-Introduction

1.0 Introduction 1

1.1 Importance of Radiation in the Field of Material Science 2

1.2 Polymers and Polymer Metal Composites 4

1.3 Heavy Ions 6

1.4 Effect of Ion Irradiation on Polymers/Polymer Composites 7

1.5 Swift Heavy Ion Interaction with Polymeric Materials: 

Fundamental Principles and Applications 9

1.5.1 Energy Loss Mechanism 11

1.5.2 Ion-Beam Induced Property Changes 14

1.5.3 Swift Heavy Ion Irradiation Studies on Polymers 16

(A) Nature of Ion Track 17

(B) Radiation Grafting 18

(C) Cluster Formation Induced by SHI in Polymers 18

1.6 Mechanism of Polarization in Solid Dielectrics 19

1.6.1 Mechanism of Electronic Polarization 24

1.6.2 Mechanism of Ionic Polarization 27

1.6.3 Dipole (orientation) Polarization 28

1.7 Research Objectives 31

1.8 Present Work 33

References 35



Chapter-2 Experimental Details
2.0 Introduction 40

2.1 The Materials 41

2.2 Pelletron Accelerator 50

2.3 Irradiation and Measurements 56

2.3.1 Sample and Target Preparation 56

2.3.2 Thickness Measurement of Samples 59

2.3.3 Ion Irradiation 59

2.3.4 Calculation of Range and Energy Loss

bySRIM-Code 62

2.4 Characterizations of Techniques 65

2.4.1 AC Electrical Properties 66

2.4.2 Vickers’s Microhardness 72

2.4.3 Atomic Force Microscopy (AFM) 76

2.4.4 Scanning Electron Microscope (SEM) 80

2.4.5 X-Ray Diffraction Study (XRD) 82

2.4.6 Fourier Transform Infra-Red (FTIR) Spectroscopy 85

2.4.7 Thermal Analysis 89

2.4.8 Mossbauer Spectroscopy 93

References 98



Chapter-3 Effect of 80MeV 06+ ions on Organometallics 
Dispersed Polymer Films

3.0 Introduction 101

3.1 Ferric oxalate Dispersed PMMA Films
Results and Discussion 102

3.1.1 AC Electrical Frequency Response 102

3.1.2 Microhardness 108

3.1.3 Surface Morphology 110

3.1.4 Mossbauer Studies 112

3.1.5 Conclusion 114

3.2 Ferric oxalate Dispersed PVC Films
Results and Discussion 115

3.2.1 AC Electrical Frequency Response 115

3.2.2 Microhardness 122

3.2.3 Surface Morphology 125

3.2.4 Conclusion 130

Ni-DMG Dispersed PMMA Films
Results and Discussion 131

3.3.1 AC Electrical Frequency Response 131

3.3.2 Microhardness 136

3.3.3 Surface Morphology 138

3.3.4 Conclusion 140

References 141



Chapter-4 Effect of 120 MeV Ni10+ ions Irradiation on Ni-DMG 

Dispersed PMMA Films

4.0 Introduction 144

4.1 Results and Discussion 145

4.1.1 AC Electrical Frequency Response 145

4.1.2 Microhardness 153

4.1.3 X-ray Diffraction Studies 155

4.1.4 Surface Morphology 166

4.1.5 Conclusion 171

References 173

Chapter-5 Effect of 80 MeV ions on Pure Polymer

5.0 Introduction 176

5.1 Polyimide (PI) 177

5.1.1 Introduction 177

5.1.2 Result and discussion 178

5.13 FTER Analysis 178

5.1.4 Microhardness 179

5.1.5 AC Electrical Frequency Response 181

5.1.6 Thermal Analysis 184

5.1.7 Conclusion 186



5.2 Polycarbonate (PC) 

5.2.1 Introduction

187 

187

5.2.2 Result and discussion 188

5.2.3 FTIR Analysis 188

5.2.4 Microhardness 189

5.2.5 AC Electrical Frequency Response 190

5.2.6 Thermal Analysis 194

5.2.7 Conclusions 196

5.3 Polyether sulfone (PES) 197

5.3.1 Introduction 197

5.3.2 Result and discussion 198

5.3.3 FTIR Analysis 199

5.3.4 Microhardness 199

5.3.5 AC Electrical Frequency Response 201

5.3.6 Thermal Analysis 204

5.3.7 Conclusion 207

5.4 PVC+PET Blend Polymer 209

5.4.1 Introduction 209

5.4.2 Result and discussion 210

5.4.3 FTIR Analysis 210

5.4.4 Microhardness 211

5.4.5 AC Electrical Frequency Response 212

5.4.6 Thermal Analysis 216

5.4.7 Conclusion 219

References 221



Chapter-6 Summary and Conclusion

Summary and Conclusion

Future Plan


