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Abstract

Air spring has a superior vibration control effect. This paper establishes a simplified model of air
spring with auxiliary volumes. By using the basic principles of thermal dynamics and fluid me-
chanics, the vibration transmissibility characteristics of the different parameters of the pipeline
have been solved, and the gas chamber volume ratio on the system damping ratio has been dis-
cussed. The results show that the diameter of the connecting tube has a great influence on the ver-

ES|FH: BN, AR, . — R A SRR 2 SR AT ). RLHAEE, 2022, 12(8): 467-474.
DOI: 10.12677/app.2022.128054


http://www.hanspub.org/journal/app
https://doi.org/10.12677/app.2022.128054
https://doi.org/10.12677/app.2022.128054
http://www.hanspub.org

tical mechanical properties of the air spring. The larger the diameter of the connecting pipe is, the
smaller the peak value of the vibration conductivity of the air spring system is, and the smaller the
natural frequency is. The damping ratio of the air spring system increases with the increase of the
volume ratio, but when the volume ratio exceeds a certain value, the spring damping does not
change rapidly. Selecting the appropriate aperture and volume ratio parameters can effectively
adjust the vibration conduction and improve the performance of the air spring. Finally, the
three-dimensional model of air spring is established for simulation analysis.
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Figure 1. The suspension with air spring
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Figure 2. The air spring
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Figure 3. Computation model
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Table 1. The parameter value

* 1 BHIPESHEE

A; (m?) X WIE(m) T YA (K) m; (kg) C (kgls) R (J/kgK)
0.007 0.08 290 30 400 280
g (m/s?) Q (W/mm-K) V,(m?) I(m) P ¥J1E(Pa) e
9.8 28 0.0008 0.03 160e3 0.005
Kc Ke Kyx C.(J/kgK) Cp(I/kg'K) d(mm)
0.5 11 1 700 1000 1,2,5
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Figure 4. The transmissibility of 3 pipe diameters
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Figure 5. The curve of damping ratio-volume ratio
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Figure 6. 3D model of air spring
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Figure 7. The cross section of the
model
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Figure 8. The deformation of the
response amplitude
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Figure 9. The cross section of the
deformation
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