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This presentation considers the problem of obtaining 
the optimal current profile for charging a lithium-ion 
battery. Faster computing and advancement in nonlinear 
programming algorithms has made it possible to use 
transport and electrochemical engineering-based 
nonlinear models (1) to derive optimal charging profile in 
real time.  

Conventional charging profiles for lithium-ion batteries 
(e.g., constant current followed by constant voltage) are 
not derived by keeping capacity fade mechanisms in 
mind. These charging profiles are not only inefficient in 
terms of lifetime usage of the batteries but also slower (2) 
since they do not exploit the changing dynamics of the 
system. Previous efforts are made in getting optimal 
charging profiles with different objective functions (2, 3) 
but none of them include stress based constraints. The 
progress made in understanding the capacity fade 
mechanics (4-7) has paved the way to including that 
knowledge in deriving optimal controls. This work 
explores the possibilities of using transport and 
electrochemical-based models in deriving open-loop 
optimal charging profiles that minimize capacity fade 
(i.e., restrict the development of normal and tangential 
stresses in the solid phase, voltage increase, and other 
capacity fade mechanisms) with a restricted supply of 
charging current. Different capacity fade mechanisms are 
implemented to derive the open-loop optimal control. 
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