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Abstract

The solid model of the air spring was established, and the finite element model of the air spring
was created through geometric processing, meshing, attribute assignment and other operations,
and then the boundary conditions of the air spring were set in the Abaqus software that matched
the actual situation, and its maximum vertical displacement working condition was selected for
static analysis. The strain data is collated and plotted by Origin software to obtain its static stiff-
ness characteristic curve. Based on the finite element simulation results, the fatigue life of the air
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spring bladder was evaluated by using the fatigue analysis method based on the cracking energy
theory in Fe-safe software combined with the rubber material library included in the software.
The position of the gas spring that is most susceptible to damage in the analysis and solution re-
sults has a certain guiding significance for the reasonable design of the air spring.
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Figure 1. Schematic diagram of the three-dimensional model of the gas spring
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Figure 2. Gas spring finite element model
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Figure 3. Cloud of air spring stress results
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Figure 4. Vertical static stiffness characteristic curve of a gas spring
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Figure 5. Schematic diagram of the cracking energy density parameter vector
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Figure 6. Visualize the life cloud of the rear gas spring
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