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Abstract

To analyze the stress and vibration of the automotive power battery box during actual operation. In
order to avoid damage caused by uneven stress on the case and resonance caused by excitation dur-
ing operation. This article utilizes the 3D software Catia to create a 3D model of the battery box and
importitinto Ansys Workbench for finite element static analysis. Perform static and modal analysis
on the battery box to obtain the static force situation and the natural frequency and vibration mode
of the 8th order mode; Simulation data shows that in static structural analysis, the equivalent stress
distribution of the battery box is reasonable and meets the working requirements; The vibration
frequency of the first 8 modes of the battery box is far away from the resonance frequency range,
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ensuring the reliability of the battery box under different working conditions and providing theoretical
support for subsequent vibration characteristic analysis and dynamic analysis.
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Table 1. Material properties of Geely Emgrand EV450 battery case
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Figure 1. 3D model of Battery box
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Figure 2. Grid model of battery box body
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Table 2. Calculation and analysis of the first 8 modes of the battery box body
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Figure 3. (a) First order natural frequency mode shape; (b) Second order natural frequency mode; (c) Third order natural
frequency mode; (d) Fourth order natural frequency mode; (e) Fifth order natural frequency mode; (f) Sixth order natural
frequency mode; (g) Seventh order natural frequency mode; (h) Eighth order natural frequency mode
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Figure 4. Equivalent stress distribution diagram
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Figure 5. Displacement distribution diagram
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Figure 6. Maximum stress distribution under steering conditions
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Figure 7. Distribution of maximum displacement under
steering conditions
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