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Finite Element Analysis on Transverse Compressive Strength of Corrugated
Board Edge

LIAO Ze—shun, HUA Guang—jun, XIE Yong, SHAO Zhen—zhu
(Hunan University of Technology, Zhuzhou 412008, China)

ABSTRACT: Objective Based on Ansys, the finite element model of A, C, B, E type corrugated cardboard was
established and buckling analysis was carried out on the model. The influence of sample cutting position on the transverse
compression strength of corrugated board was also studied. Methods The effects of structure on the compression strength
of corrugated board were decoupled from a number of factors by finite element analysis, which eliminated the influence of
other factors on the experimental results. Results The calculated result showed that the ratio of A, C, B, E type cardboard
average compressive strength was 5:4:2:1. The effects of different cutting position on the cardboard transverse compressive
capacity reached up to 16%. Conclusion The result showed that large flute had better transverse compressive ability. The
height of flute was the major factor affecting the transverse compressive strength of corrugated board. Sample cutting
position also affected the transverse compressive strength of corrugated board.
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Tab.1 Material parameters of paperboard

PR /M Pa B Y/ MPa AR YRS AUHE
E. E, E. Gy G. G, V. Vi Vi /mm /(g-m™)
7600 4020 38 2140 20 70 0.34 0.01 0.01 0.269 200
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Fig .1 Sampling Patterns
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Fig. 2 Finite element model of corrugated board
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Tab. 2 Total pre-load and number of nodes under load

BEL FU A /N m#ﬁﬁ l \ Wﬁéﬁfm X
T AEC BTN AAT/N T B S BN 2 /N
A 1 204 204 140 140
C 1 204 204 140 140
B 1 204 204 140 140
E 1 204 204 140 140
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Tab.3 Top 15 order buckling eigenvalues

157 A C B E

% Al A2 €1 €2 Bl B2 EI E2
1 0.647 0979 0.979 1.874 1.059 1.640 0.514 0.771
2 0.682 1.359 1.033 2.043 1.774 3.461 2590 4.113
30775 1541 1.132 2210 1.846 3.578 3.654 6.115
4 0900 1.686 1.265 2.414 1.966 3.883 3.905 7.227
5 1064 1.871 1434 2627 2.032 3928 3923 7.262
6 1276 2082 1.645 2.868 2200 4.160 4277 8.143
7 1392 2328 1.796 3.038 2406 4.401 4370 8338
8 1417 2.621 1.906 3.138 2.662 4.689 4.606 8.725
9 1.528 2970 2.158 3.432 2969 5.009 4.793 8.792
10 1.550 3.385 2228 3.774 3.334 5369 4.892 9.081
11 1763 3.766 2241 4.166 3.712 5.771 5.140 9.375
12 1900 3.873 2461 4.616 3.765 6.221 5.480 9.767
13 2206 3.933 2476 5.132 3.822 6.722 5.866 10.150
14 2336 3.918 2.620 5.720 4.172 7.285 6312 10.590

15 2.550 4.033 2790 6.075 4.187 7.912 6.508 10.680
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Tab. 4 Basic parameters and calculation results of corrugated board
eS| Bureor2
PR 5 fmm B T — ‘ Jeh 2B i 22/ 9%
i P M AAIN SRR (N ) RINERIN SeR PR (N )
A 5 7.064 520.2 73.6 527.2 74.6 1.3
C 4 6.954 366.4 52.7 4253 61.2 16.0
B 3 6.722 216.0 32.1 229.6 34.2 6.3
E 2 6.576 104.9 16.0 107.9 16.4 3.0
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Tab. 5 The experimental results of corrugated board

Ly [T HE 2 /N SIEIN SERm 22/ %
C 4768 3368 4567 4002 4505 467.8 4352 4406 3975 4352 4836 4923 4105 46.1
B 2854 1760 237.8 2843 2685 2569 2432 2487 1468 2693 2157 2694  209.7 94.4
E 1076 1878 1387 1059 100.7 1073 1212 998 1474 965 952 1095  137.9 97.2
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