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Energy Challenges, Electrified Vehicles, and 
Lithium Ion Traction Batteries 
ABSTRACT: 

The first portion of the lecture will relate global energy challenges, trends in personal transportation, and 
electrochemical energy storage technologies. Great progress has been made in recent years relative to battery 
technology, as exemplified by the Chevy Volt coming to market. Primary concerns associated with lithium ion 
batteries and high-volume traction applications are associated with cost, life (cycle and calendar), and 
performance over a wide temperature range. Despite these concerns, it is well recognized that soon lithium ion 
batteries will be used in a variety of electrified vehicles, spanning from engine start/stop applications to hybrid 
electric vehicles to pure electric vehicles. Hence, it is critically important to understand phenomena governing 
the durability of lithium ion cells within the context of traction applications. We focus the technical part of this 
talk on the combined mechanical and chemical degradation of lithium ion electrode materials, including both 
recent theoretical and experimental methods to clarify the governing phenomena. 
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