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On Dynamic Stiffness of Cylindrical Air Cushion
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Abstract: Cylindrical airbag was studied and a theoretical model was proposed, which redefined the relationships
among the dynamic stiffness, initial internal pressure and dynamic compression deformation. Dynamic compres-
sion test was carried out to get dynamic stiffness characteristics, through which comparison was made between
the models and experimental values of different specifications and initial internal pressures. Experiment results
showed that theoretical predicted value of dynamic stiffness is bigger than the tested data; dynamic stiffness in-
creases along with the increase of initial internal pressure. Results from calculation and experiments are in good
agreement when the initial internal pressure decreases.
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Tab.1 The specifications and initial pressure of airbag

- KA HNIE p. B D
M AER D ’ T
/mm /kPa /mm
25.0 17.0
43.0 17.6
30—80 8 165 _
52.0 18.9
60. 0 21.0
30.0 23.2
40—80 7 165 42. 6 25.0
64.6 26.0
15. 2 27.0
~ 22.4 28.0
60—80 5 165
29.0 32.0
40.0 35.0

* RS R R 58 (mm) — R (pm)
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Fig. 1 Measured curve of acceleration response
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Fig. 2 The comparison between the model and experimental values

of dynamic stiffness under approximate initial internal pressure of different specifications
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Fig. 3 The comparison between the model and experimental values

of dynamic stiffness under different drop height of the same specifications
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Fig. 4 The comparison between the model and experimental values
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