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Abstract
The car with middle axle is widely used in the field of car transportation. Compared with the or-
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dinary car, it has the characteristics of high transportation safety and convenient loading and un-
loading of vehicles. As the core bearing part of mid-axle car, the safety and reliability of car frame
is an important factor to ensure the safety of car transportation. In order to study the dynamic
static and vibration characteristics of mid-axle sedan frame, firstly, a simplified model of mid-axle
sedan frame is established by using Solidworks, a three-dimensional software. Then, based on the
finite element method, it was imported into the simulation software Ansys Workbench for dy-
namic and static analysis under three typical working conditions, and the stress distribution and
deformation of car frame under various working conditions were discussed in detail. Finally, the
prestressed modal analysis is carried out on the carriage frame, and the natural frequency and vi-
bration mode of the carriage frame are analyzed to avoid resonance with engine frequency coin-
cidence, which provides a reference for further research on the reliability of the carriage frame
with mid-axle.
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Figure 1. 3D model of the car frame
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Table 1. The car frame material properties
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Table 2. Constraints under different working conditions
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Figure 2. Stress nephogram at constant speed
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Figure 3. Deformation nephogram at constant speed
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Figure 4. Stress nephogram at torsional condition
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Figure 5. Deformation nephogram at torsional condition
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Figure 6. Stress nephogram at brake condition
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Figure 7. Deformation nephogram at brake condition
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Figure 8. The car frame structure meshing
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Figure 9. The first 6-order mode of the car frame. (a) The 1 vibration mode; (b) The 2 vi-
bration mode; (¢) The 3 vibration mode; (d) The 4 vibration mode; (¢) The 5 vibration
mode; (f) The 6 vibration mode
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Table 3. The first 6-order natural frequency and mode characteristics of air filter
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Figure 10. Bar graph of natural frequency with order
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