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Abstract

Frame is an important component of automobile assembly. In this paper, a new energy car frame
model made of aluminum alloy material is designed by using Solidworks 3D modeling software.
Based on finite element method and Ansys software simulation under different working condi-
tions, the structural strength, torsional stiffness and free mode shape of the frame are analyzed
emphatically. The results show that the strength and stiffness of the frame under full load condi-
tion meet the design requirements, and there is no resonance phenomenon under the action of the
excitation source. At the same time to achieve lightweight design, the use of new materials com-
pared to the traditional automobile steel weight reduction of 50%.
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Figure 1. Schematic diagram of new energy frame structure
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Figure 2. A three-dimensional model of the vehicle frame
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Table 1. Mechanical property parameters of 7075-T6 aluminum alloy
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HAPERLE (Pa) B (kg/m®) MEY /N JE IR 58 (MPa)

7.2e+ 10 2810

0.33 505

Figure 3. Schematic diagram of grid partitioning strategy
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Figure 4. Grid partitioning model for the main beam of the vehicle frame
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Table 2. Load table for main beam of vehicle frame
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Figure 5. Load distribution diagram
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Figure 6. Pure bending total strain cloud map
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Figure 7. Equivalent stress nephogram for pure bending condition
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Figure 8. Full load torsional displacement cloud image
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Figure 9. Full load torsional stress nephogram
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Figure 10. Applied force diagram
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Table 3. Modal frequency and mode characteristics of frame
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Figure 11. Seventh order mode cloud image
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Figure 12. Mode nephogram of eighth order
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Figure 13. Ninth order mode cloud image
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Figure 14. Mode cloud image of tenth order
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Figure 15. Cloud image of eleventh order mode
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Figure 16. The twelfth order mode cloud image
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