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Abstract

Abstract

With the wide application of mobile and portable electronic devices, Li-ion
Batteries are playing an increasingly important role in society. From the space shuttle
in the outer space to the submarine in the ocean, Li-ion Batteries can be seen
everywhere. Lithium ion batteries, however, bring convenience for mankind. At the
same time, they also have some potential safety hazard. And with the development of
Li-ion Batteries, their security problem attracts more and more attention, and it has
become an important factor restricting the development of lithium ion batteries.
According to some analysis, the problem of the Li-ion Batteries' safety mainly are
characterized by fever, combustion, explosion and other phenomena. The problem of
safety is really the thermal dissipation. There are many reasons for heat problem of Li-
ion Batteries, and one of the most important is the thermal properties of electrode
materials of the batteries. LiCoO is a kind of typical material of layered structure,
widely used as lithium ion battery cathode material. Therefore, studying the thermal
conductivity of this material is helpful for the research of safety of lithium ion batteries.
As the thermal conductivity of LiCoO: is reversibly changeable in the working process ,
and the thermal conductivity also has affect on thermoelectric figure of merit (ZT), the
study of LiCoO> thermal conductivity can be helpful for the search of materials with
higher ZT. The Callaway model is used when we analysis the data of thermal
conductivity. However, we found that the result of the traditional Callaway model and
experimental value of the existence have a lot of difference. So, we proposed an
improved Callaway model. And with this new model, we suppose the defect type of
LiCoO:z is not constant, but changeable with the working process of lithium ion battery.
We can get the good result that are able to fitted to the experiment results very well
with the help of this new model. As a result, we find out the variable law of LiCoO>
using the new model. What's more, we use the artificial neural network (ANN) to
analyze the thermal conductivity of LiCoO2, which is a mathematical model based on

the simulation of neural network of organisms. Through training, ANN can grasp the



Abstract

laws between the data, so as to build a model for the input and output. Using this tool,
we can clearly understand the changes of the LiCoOzthermal conductivity. And, when
analyzing the data using artificial neural network, we can easily consider other factors
that influence the thermal conductivity of LiCoO. , and make the calculated results
more close to the experimental values. Therefore, we are able to have better

understanding on the variable rules of thermal conductivity for LiCoO:..

Keywords: Thermal conductivity of LiCoO.; Callaway model; artificial neural

network model
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