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Modal characteristics analysis of battery pack
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Optimization of Battery Pack Structure

Introduction

When a car crashes during driving, the rigidity of the battery pack
body must guarantee the deformation of the battery element in its
bearable range. Through the modeling and simulating of the battery
pack of an electric car, the deformation and acceleration after
loading are evaluated, which provides a reference for the optimal
design of the battery pack structure. This paper has established a
numerical simulation model to study and optimize the structure of a
new energy vehicle power battery pack. The model simulates statics
and modal characteristics simultaneously and optimizes the
structure at the same time, which not only meet the quality
requirements, but also realize lightweight processing. Moreover, the
model uses the natural vibration frequency of human organs as an
evaluation standard during modal characteristics analysis, which
could effectively improve the comfort of the human body.

Analysis and modeling of battery pack

structure

Computational and optimization process of the analyzed battery
structure could be seen in Fig. 1.
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Fig. 1. Computational and optimization process
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It had been explored that the potential locations of the battery pack
structure may rupture the battery pack due to load and excitation
vibration from the static and modal perspectives. According to the
repeated material distribution optimization and structural
optimization demonstration on the ANSYS solver, it was found that
adding a layer of reinforcing ribs which penetrates the lower case
and cover of the battery pack, can effectively improve the above
shortcomings.
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Fig. 5. Strain of working condition 1
after optimization

Fig. 4. Stress of working condition 1
after optimization

Compared with the previous static simulation, the stress and
maximum deformation are reduced by 30.09% and 54.59%,
respectively.

Static simulation of battery pack

"
Sexee 1) Rac Aass Farw )

Fig. 2. Stress distribution of
battery pack body under working
condition 1 condition 1

Fig. 3. Displacement distribution of
battery pack body under working

Conclusion

In this paper, Hypermesh, ANSYS and other simulation analysis
software are used to analyze the static strength and dynamic
modal.Through finite element analysis and calculation, the
maximum stress occurs in the connection area between the battery
pack ears and the box. The maximum deformation is 86 mm, which
is located in the middle of the lid. Therefore, the selection of the
thickness is too conservative. According to the results of modal
simulation, it can be seen that the natural frequency of the first-
order mode is 13.54 Hz, and the natural frequencies of other modes
are all greater than 15 Hz. The natural frequency of human organs is
also between 5-15 Hz, so the natural frequency of all modes should
be greater than 15 Hz as much as possible. These are common
problems in battery pack structure. Then a simulation optimization
model is established in the post-processing software. Finally, with
the assistance of the Hypermesh solver, by adding reinforcing ribs,
the battery toughness is improved, the natural frequency is
increased, and the amount of battery pack materials is reduced.
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