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Abstract

The front axle is an important part of the chassis system, and its strength directly affects the safety
and reliability of the vehicle. The finite element model of front axle with material of 40 Cr and
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element type of tetrahedron was established in HyperWorks. Three typical working conditions are
selected: crossing uneven pavement condition, emergency braking condition and side slip condi-
tion. Static load is applied to the leaf spring seat, and constraints are applied to the main pin hole.
The static strength analysis of the front axle is carried out, and the displacement cloud diagram
and stress cloud diagram under three working conditions are obtained. On this basis, the fatigue
life is estimated. The results show that the maximum stress of the front axle under three typical
working conditions does not exceed the yield limit of the material, and the minimum fatigue life is
620,000 km, which meets the requirements of fatigue life and verifies the rationality of the design.
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Figure 1. Front axle three-dimensional model
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Table 1. Key parameters of front axle of I-beam of freight car
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Figure 2. Front axle finite element model
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Figure 3. Node Settings
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Figure 4. A schematic diagram of load application for cross-
ing uneven pavement conditions
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Figure 5. Load application diagram of emergency braking
condition
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Figure 6. Schematic diagram of load application under side
slip condition
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Table 2. The maximum stress and maximum deformation of the front axle under typical working conditions
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Figure 7. Stress cloud diagram over uneven road conditions
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Figure 8. Displacement cloud diagram over uneven road conditions
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Figure 9. Stress cloud diagram of emergency braking condition
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Figure 10. Displacement cloud diagram of emergency braking condition
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Figure 11. Stress cloud diagram of sideslip condition
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Figure 12. Displacement cloud diagram of sideslip condition
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Figure 14. Fatigue life prediction flow chart
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Figure 15. Front axle life cloud
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