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Effect of Humidity on Compression Strength of Corrugated Box
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Abstract: The compression strength of corrugated box under different humidity is investigated by experiments and
finite element method with an orthotropic plate theory, and the load-deformation curve and compression strength of
corrugated box are obtained. The compression strength of corrugated box is exponentially decreased with the increasing of
the relative humidity. The results from finite element method are consistent with the experiments, and the finite element
method with orthotropic plate theory can be effectively used to analyze the deformation and compression strength of
corrugated box.
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Table1 The density of corrugated board
in different humidity

AAXH R /o 50 70 80 90
W (kg m™) 149.078 154171 155.228 156.979
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Fig.1 The diagram of the coordinate of corrugated board
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Table 2 The material constants of corrugated board

o

AN MEZE ) MPa
% E, E, E, G, G. G,
50  456.753 738.103 3.691 224.704 8.305 13.420
70  416.840 637.719 3.189 199.531 7.579 11.595
80 354.557 537.270 2.676 168.593 6.446 9.732
90 287.445 358.884 1.794 124.298 5.226 6.525
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Fig. 2 The comparision of the load-deformation curve
of corrugated box between experiments
and finite element analysis
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Table 3 The comparison of the compression strength
of corrugated box

B 4T R o PURERIE /N ﬁ[‘ﬁfmﬁ 5

g AR WBMERE /%

30cm* 30 cm* 30 cm 1528 1 696 11.0
30cm* 30 cm X 40 cm 1 965 2 069 5.3
30cmX 30 cmX 50 cm 1421 1 464 3.0
36 cmX24 cmX30 cm 1 635 1 849 13.1
36 cmX24 cmX40 cm 1 985 2172 9.4
36 cmX24 cmX 50 cm 1 528 1728 13.1
40 cm X 20 cmX 30 cm 1 565 1613 3.1
40 cm X 20 cmX 40 cm 1 389 1685 213
37.5ecm X 37.5cm X 30cm 2 056 2110 2.6
45 cm*x45 cm*x 30 cm 1593 1767 10.9
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Fig. 3 The effect of relative humidity on the compression
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