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Weakening Effect of Hole Defects on Lateral Critical Buckling Load of
Honeycomb and Corrugated Cardboard
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ABSTRACT: The work aims to study the weakening effect of circular hole defects on lateral bearing capacity of
honeycomb cardboard and corrugated cardboard. The finite element numerical calculation method was used based on
ANSYS Workbench, and an eigenvalue buckling analysis was conducted on both types of cardboard. The tendency of
critical buckling load of the two types cardboard with different hole sizes was analyzed, and the sensitivity of
lateral bearing capacity to hole defects was explored. As the hole diameter increased, the buckling critical load of both
honeycomb cardboard and corrugated cardboard gradually decreased. When the circular hole was greater than the critical
value, the buckling load reduction rate of corrugated cardboard was significantly higher than that of honeycomb
cardboard. As the hole diameter increases, the decrease rate of the lateral load-bearing capacity of honeycomb cardboard
is slower than that of corrugated cardboard, and honeycomb cardboard exhibits a superior weakening effect of hole defects
compared with corrugated cardboard.
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Fig.1 Engineering application examples of
opening holes in cardboard boxes
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Fig.9 Stress pattern of corrugated cardboard
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Fig.10 Results of stress pattern
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