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Structure Optimization of Seven Corrugated Boxes

LI Hui—-liang , ZHANG Guang—wen
(Hebei United University, Tangshan 063009, China)

ABSTRACT: Objective To increase the strength of seven corrugated boxes in the stacking process. Methods Firstly,
static analysis of the common corrugated combinations in the market was carried out by Ansys simulation, and excel was
used for data processing. The strength of the corrugated combinations was compared. On the basis of choosing the BBE
corrugated combination, the author proposed three ways to increase the strength of reinforced corrugated cardboard against
the main force flute edge. Theoretical and experimental buckling analysis was performed for the 3 reinforced cardboard and
the unreinforced cardboard, the results were compared, and the expansion mode was observed. Results The data was
displayed in tabular form, it could be found under the same conditions, the theoretical and experimental results showed that
the critical pressure was different in different reinforcing ways. Conclusion Appropriate stiffener could increase the
strength of corrugated boxes, and the strength of the external reinforcement was the highest.
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Tab. 1 Elastic modulus of corrugated combinations

MPa

E, Ey, E, G G G

AAA 179 330 1.65 94 943 325
ACB 214 367 1.835 108 10.5 3.89
ABE 2748 475 2375 140 13.6 5
BCE 291 484 242 145 13.8 53
BBE 291 484 242 145 13.8 53
ABA 259 417 2.085 127 11.9 4.7
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Fig.1 Static analysis results of AAA type corrugation
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Tab. 2 Analysis results of the corrugated combinations

BRI A X KN 1/ MPa R AS mm
AAA T 220.673 3.294
ABA 7Y 212.728 2.591
ABE 7 189.95 2.283
ACB#Y 220.983 2.954
BBE # 190.912 2.231
BCE %Y 201.621 2.235
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Fig.2 Maximum stress—sirain diagram of different combinations of

corrugation
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Fig. 3 Three reinforcing ways
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Fig. 4 Cross—section of external reinforcement
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Tab. 3 Theoretical calculation results of buckling analysis
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Fig. 5 Deformation of different grid unit methods
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Fig. 6 Expansion mode of reinforced corrugation

Ay 3 A3 7 A I 4y B A Tk S R
RIS, A RBCIR . B EE R UIRRIEAS T, Wk
4o 25 BB FSLERE AR IR

—— T e
-1418 -1.103 -0.787 512 -0.472 507 -0.157 502
-126  -0.945014 -0.630 01 -0.315 005

a SRl

F4 LHREHSTHER

Tab. 4 Experimental results of buckling analysis
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