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A variety of materials and engineering variables
affect the performance of an automotive lithium ion
battery. Some of the most important materials parameters
include dynamic transport properties of electrolyte and
solid materia - including ionic conductivity, electronic
conductivity, and lithium diffusivity. Understanding the
relationship between changes to these materials
parameters and performance of the battery is critical to
battery design. Additionally, the sensitivity of these
parameters is affected by the intended application, as well
as the choice of engineering parameters, such as particle
size and porosity.

In this work, we consider the impact of the
sensitivity of these fundamental parameters within the
context of two different systems: a power cell for hybrid-
electric vehicles (HEV) applications, and an energy cell
for electric vehicle (EV) applications. These applications
are simulated using high-pulse power capability (HPPC)
and constant-current discharge tests. The range of
variance, as well as sensitivity of key electrochemical
parameters, are presented.



