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Motivation
Motivation:

Investigation into methodologies for the detection of internal defects in 

lithium-ion batteries

Overall Goal::

Identification of safety-critical states from the individual cell level to the entire 

system.

Sub-Goals:

▪ Fabrication of cells with inherent defects.

▪ Detection via non-invasive techniques.

▪ Quantification of lithium plating phenomena.

Procedure

Results
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Online Sicherheitsbewertung von Lithium-

Ionen-Systemen im Betrieb
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Detection of elevated temperatures using pulse resistance

Determination of inhomogeneity in the module

Lithium Plating: Quantification at the cell level and detection in the 

module

The pulse resistance 𝑅DC of a battery is 

highly dependent on temperature

𝑅c,2 = 20% 𝑅AC:

Scaling of NCA, LFP and SIB from 

cell to system
Contact resistances  

𝑅c,1 = 0mΩ and 𝑅c,2 = 0 … 25 mΩ

Inhomogeneous temperature
𝑇1 = 25℃ and 𝑇2 = 15℃ … 35℃

Sensitivity factors of the technologies

∆T = 5K:

Reduction in signal processing

SOS: Detection of elevated 

temperatures using pulse resistance.

SOI: Sensitivity factors of different cell 

technologies identified.
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Up to 20% savings in 

computer resources

• Lithium Plating detectable and quantifiable by NFRA at an earlier 10% SOC

• Lithium Plating detectable in the module

• Quantification of Li-Plating using GC & LA-ICP-MS

• Operando solid-state NMR + measurements for in-situ detection of lithium metal

Galvanostat & NFRA+
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a) Ohne Defekt

Formierung

b) Liniendefekt

Aging (1 C | 1 C)

c) Tape-Defekt

Aging (1 C | 1 C)
d) Separatorfalte

Aging (1 C | 1 C)
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