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ABSTRACT: The work aims to study the static compression cushioning performance of cylindrical air cushion, and ex-
perimentally verify the theoretical geometric compression model to prove the feasibility. Based on the compressive de-
formation characteristics of cylindrical air cushion, the geometric compression theoretical formulas werederived. Static
compression tests were performed on cylindricalair cushions of different width and different inflation pressures. The
theoretical area was calculated by the color extension method, and the experimental curve and the theoretical curve were
compared. As the compression displacement increased, the theoretical and experimental values of contact area had linear
relationship. The increase of inflation pressure led to decline of the fit degree under the same width. The load and dis-
placement curves of cylindrical air cushions with the same specifications and different pressures were very close, indi-
cating that the specifications were the main factors affecting the cushioning performance. The static compression geome-
tric model of cylindrical air cushion proposed in this work is feasible.
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Fig.1 Single uninflated air cushion
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Fig.2 Schematic diagram of air cushion after inflation
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Fig.3 Comparison of x-z section before and after
compression deformation
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Fig.4 Compression process of air cushion theoretical model
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Tab.1 Contact area of air column under different compression
FUAE (K B /mm, JEJE/um) JE 3% /kPa K% /mm JE 4 it /mm i A/mm”
20, 115 30 150 2 1385.6
20, 115 40 150 2 1231.7
20, 115 50 150 2 2054.4
20, 115 30 150 4 1828.5
20, 115 40 150 4 2173.5
20, 115 50 150 4 2080.3
20, 115 30 150 6 2624.3
20, 115 40 150 6 2268.1
20, 115 50 150 6 2414.5
20, 115 30 150 8 2969.6
20, 115 40 150 8 2852.5
20, 115 50 150 8 2737.3
30, 115 30 150 3 1917.5
30, 115 40 150 3 1715.6
30, 115 50 150 3 1410.2
30, 115 30 150 6 2533.3
30, 115 40 150 6 2220.4
30, 115 50 150 6 2072.4
30, 115 30 150 9 3089.9
30, 115 40 150 9 2887.6
30, 115 50 150 9 2735.7
30, 115 30 150 12 4582.3
30, 115 40 150 12 3744.4
30, 115 50 150 12 32554
30, 115 30 150 15 4830.4
30, 115 40 150 15 4523.8
30, 115 50 150 15 3317.3
2
Tab.2 Thickness values of different specifications of air cushions before and after compression
R (I mm, R um) KB JEHRkPa KB /mm o EAEEE/mm 4R R /mm
1 30 10.15 9.97
20, 115 2 40 150 10.19 9.97
3 50 10.39 10.22
1 30 18.12 17.71
30, 115 2 40 150 17.16 16.84
3 50 17.46 17.16
1 50 25.57 25.11
40, 115 2 60 150 24.71 24.39

3 70 28.53 27.55
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Fig.5 Comparison of theoretical value and experimental value of contact area
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Fig.6 Comparison of theoretical value and experimental value in load-displacement curve
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