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Design of Vibration-absorbent Airbag with Two Degrees of Freedom and
Transportation Simulation of Complete Machine

CHEN Ning, ZHANG Gong-xue, LI Lie-qin, MENG Yan-hui, KANG Tai, ZHANG Bin, HU Xiao-qiang
(Shaanxi University of Science & Technology, Xi'an 710021, China)

ABSTRACT: The work aims to design a kind of vibration-absorbent airbag with two degrees of freedom, simulate the
transport process of the complete vehicle and calculate the vibration absorption performance of the structure for simula-
tion and verification, so as to lay a foundation for the follow-up study on the vibration absorption of shipping packaging
for the complete vehicle. According to the D'Alembert's principle, the theoretical model of packaged fragile parts in the
transport process was simplified and the kinematic equations were established. The time domain model of filtered white
noise was simulated and solved by Simulink and other software. Three vibration analysis diagrams associated with traffic
safety was obtained by vibration model analysis. Finally, the evaluation mechanism suitable for the vibration model was
established. The amplitude and the angle change range of vibration-absorbent airbag is 0.02 m and 0.004~0.009 rad when
the normal speed of 40~50 km/h. In the transport process of the relevant fragile parts, the vibration-absorbent airbag sys-
tem based on the two degrees of freedom is of good reliability.

KEY WORDS: system with two degrees of freedom; vibration-absorbent airbag structure; dynamics analysis; fragile
parts transportation
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Fig.1 Specific working flow chart of vibration absorber

S

EZ%WJE
iR
i

P2 T s i DR R AR
Fig.2 Damping simulation of road transportation
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Fig. 3 Structure of vibration-absorbent airbag device
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Fig.4 Kinematic model of vibration absorber of complete
machine
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