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Influence of Entrapped Air on the Static Cushioning Performance of Honeycomb Pa-
perboard
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ABSTRACT: The work aims to research the influence of entrapped air on the static cushioning performance of honey-
comb paperboard. The static compression test was used to study the cushioning property of different percentages of holes
of honeycomb paperboard. Curve of the stress-strain was achieved by the static compression test. With the increase of the
percentages of holes, the plateau stress of honeycomb paperboard decreased and the honeycomb paperboard was easier to
be deformed by pressure, and the thinner dense layer was formed by the curve of the stress-strain of different percentages
of holes. When the percentages of holes was 0% and 100%, the curve of stress-strain had obvious changes, and entrapped
air was not influenced by thickness to length ratio and aperture size. In conclusion, under static compression, the stress of
honeycomb cardboard is significantly enhanced due to the entrapped air. The various stages of the stress theory formula
are deduced under the influence of air by the static compression test. That provides a certain theoretical method for the
research of its cushioning performance.
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Tab.1 The standard specimens for static compression test
of honeycomb paperboard

SIE R HAUE

JEE/mm  JERKE ®E/(gem?) » ,
/(gm™) /(gm™)

30 0.022 0.0307 130 180

40 0.0272 0.0275 137 180

50 0.0171 0.0226 140 180

60 0.0265 0.0233 160 180
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Fig.1 The bottom supporting device with hole
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Fig.2 Stress strain curves of honeycomb paperboard with
different thickness under different porosity
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Tab.2 The curve fitting parameters of the honeycomb
cardboard sample platform

FE b B /mm FLER /% Co k
30 0 5.6 1.67
30 100 6.2 1.71
40 0 5.6 1.67
40 100 6.2 1.71
50 0 5.6 1.67
50 100 6.2 1.71
60 0 5.6 1.67
60 100 6.2 1.71

0.12
. 010
[
= 0.08
R =0
= 0.06
Nt
B~ 0.04
Ry g=100%
B~ 0.02

0016 0018 002 0022 0024 0026 0028
Bk
B 3 s 4R SE I B R SRR LA ph 2k

Fig.3 The fitting curves of the mean plateau stress and thick-
ness to length ratio of honeycomb paperboard
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Fig.4 Stress strain curves of honeycomb paperboard under
static compression
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