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Static Finite Element Analysis and Experiment Research on

the Strength of Corrugated Boxes

Dai Xiaoli- Wang Yanli
( Department of Mechanical and Electrical Engineering, Jiangxi College of Applied Technology. Ganzhou Jiangxi 341000, China )

Abstract: B-type single-corrugated boxes were selected as the research object. Corrugated boxes were cut into three
segments and each segment was subjected to Box Compression Test ( BCT ) in order to determine the contribution of
different parts to the strength of the overall box. Taking the corrugated boxes” material nonlinearity and geometric nonlinearity
into account, the compression experiments of the upper and mid-corrugated box and the entire corrugated box were
simulated by means of ANSYS finite element analysis software. Deformation results, crushing force and displacement of
each section and the entire corrugated box were obtained. The results showed that the simulation results were basically in
close accordance with the BCT results, the feasibility of the model was verified, and the strength of corrugated boxes
essentially depending on horizontal folds.
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Fig.1 Diagram of B-type corrugated box after cutting
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Table 1 Material properties of corrugated box
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Fig.2 Mesh model of corrugated box
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Fig.3 Results of the applied load
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Fig. 4 Figure of the mid-box’ s displacement isoline
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Fig. 5 TFigure of the upper box’ s displacement isoline
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Fig. 6 Figure of the entire box’ s displacement isoline
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Fig.7 The compression force and displacement
relationship of Z direction with all samples
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Fig. 8 Testing machine of compressive strength of

corrugated boxes
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Fig.9 BCT of B-type corrugated boxes
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Table2 Comparison of simulation results with test results

b H A B KA BB KA
WA /mm HEZER  6.000 9.000 20.000
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A /N PHER 156751 1276.93 1 116.483
S (D1
K45 1431.53 1 175.82 1 043.180
! % 8.7% 7.9% 6.6%
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