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Abstract:
paperboards, which is sensitive to relative humidity. The effects of thicknesses, core layers, and liners on the

In-plane plateau stress is an important index to evaluate the in-plane yield strength of honeycomb

in-plane plateau stress of honeycomb paperboard were investigated by experiments. The in-plane bearing capacity
is undertaken by both liners and core layers of honeycomb paperboards. The in-plane plateau stress model of
honeycomb paperboard considering the effect of relative humidity was proposed based on the longitudinal yield
strength of honeycomb paper under different humidity conditions, which was compared with the experimental
data. The results show that the thickness and liner materials of honeycomb paperboard have great influence on the
in-plane plateau stress, on which the core layers has little influence; The model can effectively reflects the
influence of relative humidity conditions on the plateau stress of honeycomb paperboards.
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Table 1 Experiment sample specifications
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M- ]

il (@md)  (g/md) mm  BK/mm @)
200/120/200-10 200 120 10 85 00289
200/12020025 200 120 25 85 00289
200/12020035 200 120 35 85 00289
200/120200-50 200 120 50 85 00289
200/150/20025 200 150 25 85 00302
20017020025 200 170 25 85 00323
280/170/280-25 280 170 25 85 00323
420/170/42025 420 170 25 85 00323
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Table 2 Testing results and theoretical data of in-plane

plateau stress of honeycomb paperboard with different

thicknesses
FE i JR)E/mm  SCHAE/MPa FABAE/MPa  HIXHRZ/(%)
200/120/200-10 10 105.733 113.942 7.205
200/120/200-25 25 46.449 49.852 6.826
200/120/200-35 35 34.966 37.195 5.993
200/120/200-50 50 26.449 27.606 4.191
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Fig.4 Testing results and theoretical curve of in-plane plateau
stress of honeycomb paperboard with different thicknesses
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Table 3  Testing results and theoretical data of in-plane
plateau stress of honeycomb paperboard with different core

layers

FE il A B/ (g/m?) S /MPa FILSAE/MPa AN % 22/(%)

200/120/200-25 120 46.449 49.852 6.826
200/150/200-25 150 47.707 51.052 6.552
200/170/200-25 170 48.456 52.052 6.908
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Fig.5 Testing results and theoretical curve of in-plane plateau
stress of honeycomb paperboard with different core layers
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Table 4 Testing results and theoretical data of in-plane

plateau stress of honeycomb paperboard with different liners

FE il 1 2 58 /(g/m?) S /MPa BESE/MPa A0 1% 22/(%)

200/170/200-25 200 48.456 52.052 6.908
280/170/280-25 280 84.371 88.312 4.463
420/170/420-25 420 118.808 124.913 4.887
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Fig.6 Testing results and theoretical curve of in-plane plateau
stress of honeycomb paperboard with different liners
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Table 5 Longitudinal yield strength of honeycomb paper under different relative humidity

AHXS Jit R i 2 /M Pa
TRJE/(%) W55 5 AR ¢ i 120g/m? W8T L 40 B 150/m? 6 53 J 40T it 170g/m? W55 J5 4 5 ik 200g/m? 1455 J5 406 4 280/m? 14 55 J5 40 it 420g/m?
50 2.912+0.052 3.336+0.060 3.411+0.049 2.206+0.037 3.324+0.041 2.917+0.035
65 2.634+0.038 3.012+0.033 3.119+0.030 2.063+0.033 2.957+0.036 2.773+0.030
80 2.351+0.025 2.586+0.026 2.621+0.021 1.786+0.025 2.3910.029 2.528+0.025
90 1.792+0.022 1.996+0.018 2.102:+0.022 1.315+0.020 1.942+0.024 2.054+0.022

35 BETFHEMRE NS REMNEERBETLE
A6 N Bl 008 T S5 AR 0 1) I 3 3 B O
WHHATIREO RS, 135,
a =-0.00098 exp(6.602 - RH + 0.0926)
{RZ ~0.9676
R RH MM o /(%) hi 53 S5 4E I
IR R B A . WA 5 TR L 90 LD 7,

3.6 ETHEMIEERIEFHRE AT ENOEE

R bR AE IR A AE T K0 T8 S T2 AT ) st AR
1) Jet e FEE AR DA MR, T 5X(6) 59 (T #3212 T
JEE (1 e AR T PN -1 65 1 7 R

2
* t C
(@) =2(1—a)((7j Twse) ¥ Gys1<0>] (10)

R, 00 O BRI B IH(23 C,
RHS0%) ¥ i 55 45 2 500 0 J2 B 46 1 IR B«

- O 110giE R4t
S i H130(9) 5 2 (10)5
= J - *
E o omgEins | (0), = 2(1-0.00098exp(6.602- RH +0.0926))
g% 200g5E AT ,
- + 280g5E AL ¢ c
i In(-0)=6.602RH-6.928 o - P ——— 11
DT e | o s () ooty | 0D
50 60 70 80 90 100 s
HIXHHE RH/(%) K 4 PR S5 1R 25 RS i 3 AR T 6

7 DRI 5 T R i) e I o FEE A A 4 (R G R
Fig.7 Relationship between relative humidity and the change
rates of longitudinal yield strength of honeycomb paper

N3 SESR AR R TN 45 SR BEAT R b, L3R 6. 4
KW, WK S RN RRERRT 8%,
WIS PR 5 By, AR T PR

x6 FRMBEMEETESRREATEEHLEESERELER

Table 6 Testing results and theoretical data of in-plane plateau stress of honeycomb paperboard under different relative humidity

W55 AR Y T & Y. )/ MPa

FE RH50% RH65% RH80% RH90% SERRZEN(%)
SLHE R SEH01E Bt LY BN LY R
200/120/200-10 105.733 113.942 96.349 104.992 83.640 89.849 60.839 67.317 7.993
200/120/200-25 46.449 49.852 41354 45.936 36.351 39311 27.786 29.453 7.497
200/120/200-35 34.966 37.195 32.816 34.273 27.303 29.330 19.794 21.975 6.770
200/120/200-50 26.449 27.606 24354 25.438 20.351 21.769 15.786 16.310 4542
200/150/200-25 47707 51.052 42813 47.042 38.120 40.257 27514 30.162 7.407
200/170/200-25 48.456 52.052 44362 47.963 38.193 41.046 28.487 30.752 7.183
280/170/280-25 84371 88.312 76.650 81.375 65.348 69.638 48.370 52.175 5.931
420/170/420-25 118.808 124.913 109.375 115.101 93.369 98.500 69.210 73.799 5322
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