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Table 1 Classification of test samples of
corrugated paperboard

o S JELRE / %E‘Jﬁé&fi /
mm (g+m”)
E E RFARAHR, 3 2R 1.78 230/140/230
BD B AURLARAUR, HEAE 3 JZ RS 3.13 250/170/230
BS B BURLARAUH, THRAHIE 3 2R 3.24 230/140/230

BC BC BUFLABACH, 5 2T 6.96 230/120/120/120/230

32 HmiaE

BIAE S H50k B TRl —HE, I [ —EREE T R
WALFE (23+2) C, (50+5) % RH., % FLAB4LHR
WSIRECRE, i R ERBIR T 52, AR PR
MLBELR, TE R AR R A O . I ECRS AL (F-P
NIKKOR 18-55 VR, JeJ# D5300) f1ff, Ry 4r#¢
Y —PEE K 4496 x 3000 pixel, FHHLIENE bk
W ECAR AU 55, B2k BIRE 9 BE 2 40— 45161k 85
mm, T AR AR R B S RO XIS AR, 3%
KF#NELT(LED-006A , i P )3 i Bz IR IH 4514,
LT iR R 3 800 K, A1 5 R

EBs MpMdiERAy
Fig. 5 The picture of test equipment

3.3 BSESHEXR

i FHOT REMNIREGHL (CMT4104, 10 kKN) X 5L
PR A A T Bl T PN S TR 4R 906 . FUAR 4R CD
5 HE4E 7 —580, FHEARE R, R,
FEMEE B G5 — 40 1 mmy/s, W 6 k. 12k
AT TSRS, 1 53 2y WA (L B T 1 P9 2 7% 5 B Tl
DA 52 SPE B BE N AL RS DX T o BUAS A A0 75 A~
SPER B, 0 Lh S PR L B B U BERR
SR S BEEA TR A ) TR AR, BUA AN 1 HF LR R
P E T BAE N WIRAETE , BIVE RIEMR 1, S i
ST — 5K B R 1R R T

< O3 ]
¥(CD)
[ O—>x(MD) |

a) JEAE I T
Eo RERRAARSESRE

Fig. 6 Static compression picture of corrugated
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paperboard under in-plane static compression
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Table 2 The Poisson’s ration of corrugated paperboard

GREE RGeS E, E, B T

1 0.0050 0.001 2 -4.17

E 2 0.005 8 0.001 4 -4.17 -3.86
3 0.006 8 0.002 1 -3.24
1 -0.0030 -0.0058 -0.52

BS 2 -0.0013 -0.0043 -0.29 -0.42
3 -0.0015 -0.0033 -0.45
1 0.005 5 0.002 8 -1.96

BD 2 0.005 4 0.003 3 -1.64 -2.09
3 0.004 0 0.001 5 -2.67
1 0.002 5 0.001 3 -1.92

BC 2 0.002 2 0.001 7 -1.29 -1.49

3 0.004 4 0.003 5 -1.26
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Poisson’s Ration Calculation of Corrugated Paper Board Under in-Plane Static

Compression Using Digital Image Correlation

BAI Hailong, CHEN Nanning, LIU Zhenghao, XIE Yong

( College of Packaging and Materials Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: The method of direct determination of Poisson’s ratio about corrugated paperboard is rarely reported

currently. However, traditional Poisson’s ratio test method is difficult to meet the test requirements. In view of the

shortcomings of traditional methods, digital image correlation method was adopted to measure the Poisson’s ratio

of corrugated board under in-plane static compression. The deformations were recorded of four kinds of corrugated

board under in-plane compression. The obtained deformation photos were imported into MATLAB program for

processing, so as to obtain the displacement and strain distribution for calculating the Poisson’ s ratio under in-plane

static compression. The results showed that Poisson’s ratios of E, BS, BD and BC corrugated paperboards were —3.86,

-0.42, -2.09 and —1.49 respectively. The showing of negative Poisson’s ratio was mainly related to craft of corrugated

paperboards and orientation deformation of fiber during compression. By directly measuring Poisson’s ratio of

corrugated paperboards under in-plane static compression, a new way to get Poisson’s ratio of corrugated paperboard

was provided. In addition, it could be of reference to packaging material selection and simulation analysis.

Keywords: digital image correlation; corrugated paper board; Poisson’s ration
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