	ABSTRACT
	ÖZ
	ACKNOWLEDGMENTS
	TABLE OF CONTENTS
	LIST OF TABLES
	LIST OF FIGURES
	LIST OF ABBREVIATIONS
	Introduction to Electromagnetic Launchers
	Working Principles
	History of Electromagnetic Launchers
	Early Attempts
	TUFAN

	Research Goals and Objectives

	Modeling Strategies and Governing Equations
	Modeling Strategies
	Inductance Gradient
	Kine-mechanical Equations
	Analytical Calculations
	Kerrisk's Formula
	Löffler Formula


	Governing Equations and Limitations
	Boundary and Symmetry Conditions
	Limitations with 3-D FEM formulations
	The 2-D Formulation
	Out-of-plane Vector Potential
	In-plane Vector Potential
	Three-component Vector Potential


	Conclusion

	Velocity Skin Effect Modelling using 2-D Transient and 3D Quasi-Transient Finite Element Methods
	Models
	2-D Transient FEM
	2-D Quasi-Transient FEM
	3-D Quasi-Transient FEM
	3-D Hybrid FEM

	Methodology of the conducted work
	Analysis
	Validation

	Results
	Conclusion

	Transient Inductance and Back-EMF Calculations of Electromagnetic Launchers
	EMF calculation
	Velocity skin effect modeling, Rvse
	Results
	Conclusion

	Triggering Time Optimization of Pulse Power Supplies
	Triggering time determination
	Optimizing the Triggering Times to Obtain the Maximum Muzzle Velocity
	Optimizing the Triggering Times to Ensure Desired Muzzle Velocity

	The Simulation Model
	Multi-level Fast Triggering Time Algorithm (MFTTA)
	Pulse Current Shape with Hysteresis Control (PCSHC)
	Determination of the Required Iref for Desired Exit Velocity

	Results
	Discussion
	Conclusion

	Conclusion
	Summary of Contribution to Literature and Novelties
	VSE calculations
	Back-EMF calculations
	Triggering Time Optimization

	Practical Application Considerations
	Possible Improvements
	Comparison with Conventional Guns
	Future Works

	REFERENCES
	APPENDICES

