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Influence of Section Structure on the Compressive Strength of the Box
and Quantitative Characterization
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ABSTRACT: The work aims to study the influence rule of the changed section structure on the compressive strength of
polygonal corrugated box. The compression test was done by changing the number of vertical side plates, side length, and
enclosed angle of adjacent side plates. The deformation failure process and the change law of compressive strength of the
polygonal box were analyzed. The calculation model with its side length of independent vertical side plate replacing the
perimeter was established. When other conditions that affected the compressive strength of the box remained constant, the
compressive strength was increased with the increase of the number of side plates. When the number of side plates was
equal to that of the corrugated box, the side length of side plate was closer to the regular polygon, the enclosed angle was
closer to 135°, and the compressive strength was greater. The deformation failure of the corrugated box is essentially
caused by the overall unstability of the side plate structure under stress. The proposed calculation model can more accu-
rately reflect the mechanical property of the box under stress and effectively characterize the compressive strength of the
polygonal corrugated box.
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Fig.1 Plane spreading of the polygonal box side plates
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Fig.3 The polygon corrugated box with different structure
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Fig.5 The cotagon corrugated box with different bottom angle
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22 ABEHIESN

1) b R X B P 3 3 (g S e DL 7. 4 b
g DA 4 B HNE) 8 i, B M5 B A 3123 N 1k 3 4480
N, AR T 1357 N, MRS T 43%. X R0 HiAh
S ARFE P05 B ) A AR — e B, R AR A 230
T ARA B0 50 B I AN A ZE i 2 Bl DA B0 ) 4
EAS b bN <k-N
4 L
35
3 L
25F
2 L
15
1 L
05F
0

PUEEBE/KN

4 5

6 7 8
ikt ers

7 UM i R Al e A A 4G
Fig.7 The result of compressive strength varing with
the number of side plates
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different sizes of bevel edge
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different bottom angles
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