CONTENTS

Sr. No. Title Page No.
List of abbreviation and Symbols i-ii
List of Tables iii-iv
List of Figures v-vii
Preface viii-xi
CHAPTER-1 Introduction and Literature Survey 1-55

1.1 Introduction 1
1.2 Surface Integrity 3
1.3 Literature Survey 4
1.3.1 Effect of Pulse on time 5
1.3.2 Effect of Pulse off time 11
1.3.3 Effect of Pulse current 12
1.3.4 Effect of Voltage 17
1.3.5 Types of dielectric fluids and flushing 18

1.4 The need of fast and Non-Destructive Technique. 36
1.4.1 XRD technique 37
1.4.2 Barkhausen Noise Technique 38
1.4.3 Microstructure and microhardness 42
1.4.4 Residual stress 45

1.5 Objectives 54

CHAPTER-2 Experimental Details and Methodology 56-70

2.1 Introduction 56
2.2 Selection Criteria for Material 56
2.3 Experimental Set-up and Conditions 57
2.4 EDM of die steel 59




2.5. Characterization of EDMed samples 63
2.5.1 Surface roughness Measurement 63
252 Microhardness analysis 64
253 Metallographic analysis 64
2.54 X-ray diffraction 66
Residual Stress Measurement 66
2.54.1
Barkhausen Noise Analysis 68
2.54.2
2.5.5 EDM of die steel using L9 orthogonal array 69
CHAPTER-3 Results and Discussion 71-124
3.1 Introduction 71
3.2 Material Removal Rate (MRR) 72
33 Tool Wear (TW) 78
34 Microhardness (HV) 83
3.5 Surface Roughness (SR) 90
3.6 Residual Stress (RS) 97
3.7 Barkhausen Noise (rms) 103
3.8 Barkhausen Noise (peak) 110
3.9 Inferences 119
CHAPTER-4 Conclusions and Contributions 125-127
4.1 Conclusions 125
4.2 Major Contribution 126
43 Scope of the future work 127
REFERENCES 128-152
APPENDIX A

i-xlii

APPENDIX B

xliii-li

il




