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Introduction:
Lithium-ion batteries e
are critical to modern [
and emerging
technologies such as
electric vehicles, high-
power tools.
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Current Problems of Li-ion battery
_(a) Poor power performance under high C-

(b) Irreversible capacity loss after cycling
and limited life time under high C-ratel2!
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(e) 8, (f) 50 and (g—i) 30 cycles.

Scale bar, 20pm (d-h), 3 pm (i).

(c) Electrodes’ cracks and failurel?!

(d) Li-ion diffusion were  Objective:

affected by mechanical < Describe and predict
deformationt4! electrical potential, capacity,
stress and strain under high
C-rate (dis)charging.

Predict Li-ion battery

performance under various
C-rates.

Develop approaches to
improve Li-ion battery’s cyclic
life at high C-rate
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Methods and Current Results

Model Architecture based on Continuum Mechanics and
Non-Equilibrium Thermodynamics
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Lithiate a Tin anode particle for 0~150s with 0.5 C rate, then relax for 150~300s

Numerical Simulation
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Future Work

« Use the finite different method to obtain stress evolutions with

» Understanding the loss of power density and capacity involving interdisciplinary theories and models.

phase transformation during cycling.

» Developing algorithms to simulate continuous plasticity-elasticity interface. Damage and irreversible capacity loss modeling.
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