









































































































































































































































































































	List of Acronyms
	Zusammenfassung
	Abstract
	Introduction
	Theory
	The galvanic element
	Lithium ion cells
	Graphite and silicon electrodes
	Lithium Nickel Cobalt Manganese Oxide
	Lithium Nickel Cobalt Aluminum Oxide
	Formation and Overpotentials

	Degradation mechanisms
	Solid electrolyte interphase
	Electrolyte Co-intercalation and graphite exfoliation
	Particle cracking
	Cation mixing
	Active material redeposition
	Contact loss
	Binder

	Measurement methods
	Electrochemical impedance spectroscopy
	X-Ray Diffraction
	Synchrotron Computer Tomomography


	Methods
	Computer tomography
	Image preprocessing and phase-based segmentation
	Cell degradation experiments
	Electrical impedance spectroscopy
	XRD measurements

	Electrode structures during aging
	Aging of electrodes
	Rapid cycling
	Materials
	Cyclic aging
	Sample preparation and computer tomography imaging
	Results

	Aging with different C-rates
	Materials and sample preparation
	Cyclic aging and impedance spectroscopy
	Imaging procedure
	Results
	Correlation of structural and electrochemical changes

	Summary and outlook

	Influence of part cycles at high and low state of charge on aging
	Part cycles and aging
	Materials, devices and test plans
	Results
	DRT evaluation
	Evaluation by ECM
	Comparison DRT and ECM analysis
	XRD analysis

	Comparison to the NCM based studies and implications from impedance measurements

	Error analysis
	Structural analysis
	Cells and electrochemical analysis

	Summary and outlook
	List of Tables
	List of Figures
	Literature
	Publications
	Curriculum Vitae

