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What is Battery?

M.Stanley Whittingham. MRS Bulletin. 33,2008
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Lithium-ion Battery

Telsa Roadster By Telsa Motors

Chevy Volt By General Motors



Si-based thin film anode

L.Y.beaulieu etc.,Electrochem. Solid-state Lett.,4(9),2001



Si-based thin film anode

J.P.Maranchi etc.,J.Electrochem.Soc.,153(6),2006



Numerical Simulation- case 1
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Numerical Simulation- case 1



Analysis
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Numerical Simulation- case 2

Mises Stress in the thin film, S=300GPa



Numerical Simulation- case 3
Material’s Law:

Thin film: Deformation plastic

Substrate: Elastic

Mises Stress in thin film: S=15GPa
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Conclusions

The intercalation-induced stress is high 
enough to crack the amorphous Si thin 
film

Fracture/debonding dominate the failure 
of thin film anode in Li-ion battery
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