
FastChargeLongLife
Model-based design of ageing-adaptive fast-charging strategies

Key-Take-Aways

▪ Adaptive charging strategy with ageing-dependent operating limits developed

▪ Successful up-scaling from experimental to pouch cells (8mAh → 1,35 Ah)

▪ Charging time 10.2 % shorter than conservative charging strategy (Reference B)

▪ Ageing over 600 cycles comparable to Reference B and capacity loss 10% 

lower than optimistic charging strategy (Reference A)

Results
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Model-based design and evaluation
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Electrode Equivalent circuit model
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Multi scale model
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▪ detailed simulation with physico-chem. 

Li-plating model

▪ standard 3C CCCV charging protocol 

leads to irrev. Li plating at the separator
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Anode (Graphit)

▪ Double-sided

▪ A = 34,72 cm2

▪ 1,3 g/cm3

▪ 3,34 mAh/cm2

Cathode (NMC 622)

▪ Double-sided

▪ A = 28,97 cm2

▪ 3 g/cm3

▪ 3,44 mAh/cm2

Separator

▪ Cellgard 2320

▪ PP/PE/PP

▪ d = 20 μm

Electrolyte

▪ LP57+2%VC

▪ 1M LiPF6 in 

EC:EMC (3:7, v/v)

Comparison of charging strategies
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1. parametrization of electrode equivalent circuit model

2. simulation of the fast charging profile (Ref A) given a 

minimum anode voltage

3. identification of the constant voltage phase 8 mAh 1350 mAh

Deriving the adaptive charging strategy Charging times throughout cycles
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Cyclic Aging

Motivation

▪ Fast charging without accelerated ageing along the whole usage phase

▪ Objectives

▪ Reduction of charging time and increase in life time compared to fast 

charging strategies without age-dependent adaptation

▪ Evaluation of different cell material systems


