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Motivation of the Project 

▪ Extending the service life and improving the performance of Li-ion 

pouch cells by optimising external pressure

▪ Understanding the influence of the pressure applied to the cell on 

the ageing of the electrodes

▪ Adding “pressure" as an extended parameter to the PCB model

▪ Extended service life through optimized external pressure during 

fast charging

▪ Scalability of the results to other  pouch cell sizes

State of Research

▪ Determination of optimum operating pressures on pouch cells by 

precise pressure control during electrical characterisation (OCV, EIS)

▪ Long-term cycling tests with quasi-isobar and quasi-isochor operation 

and no external pressure on pouch cells in two formats

▪ Integration of spatially resolved pressure measurements in long-term 

cycling tests

▪ Measurement of the force-displacement behaviour of the individual 

pouch cell components for integration into the PCB model

Results
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Reduced global degradation of the 

anode due to quasi-isobar 

operation using a compression pad

Implementation of 

volume expansion of the 

active material in a 3D 

physico-chemical 

battery model

Maximum stroke of the cell almost 

independent of pressure up to 1 MPa

Optimum pressure range 

between 

100 kPa and 300 kPa

Correlation between stress, strain and 

impedance as a function of the pressure of a 

nickel-containing NMC lithium-ion pouch cell 

(manuscript accepted)

Quasi-isobar 

operation 

extends the 

service life 

of cells by a 

factor of 

three
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