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Use of Digital Image Correlation Method for Poisson’ s Ratio of Corrugated Paper

Cao Xiaolong, Xie Yong , Bi Zhongchen, Yan Lirong
(' School of packaging and Material Engineering> Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: There were many difficulties for measuring Poisson’ s ratio of corrugated paper. It was hard to satisfy the
determination of requirements with the traditional contract method. A simple and efficient way had not been proposed to
solve this problem. For disadvantages of the traditional method to measure displacements, digital image correlation method
was proposed to measure Poisson’ s ratio of corrugated paper. The images taken before and after samples deformed were
analyzed about related displacements. Composing measured displacements in the experiment with calibration ones led to
highly coincident result. The relative error was from 1%-~3%. The Poisson’ s ratio of corrugated facing paper in MD and CD
were 0.175 and 0.073, respectively. The one of corrugated medium in MD and CD were 0.275 and 0.119, respectively. Test and
analytic results showed that DIC was feasible, and had actual using value, and was a new approach to test and investigate
Poisson’ s ratio of paper.
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Fig. 1 Principle of DIC
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Table 1 Parameters of samples
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Fig. 2 Force-displacement curve of corrugated paper
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Fig.3 Force-displacement curve of corrugated paper

during elastic stage
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Table 2 The experimental data of the sample

BERNLRE ), GAALR ARl (A% S5 AL RS A X 8 22/
A5 %'

pixel pixel mm mm %
1 0.390 9.438 0.278 0.278 0.153
2 0.291 8.591 0.253 0.259 2.152
A 3 0.298 9.381 0.277 0.282 1.861
4 0.371 9.427 0.278 0.286 2.765
5 0.340 9.349 0.276 0.281 1.854
1 0.949 11.405 0.336 0.347 3.044
2 1.092 12.500 0.369 0.378 2.447
B 3 1.207 13.009 0.384 0.392 2.099
4 1.112 12.393 0.366 0.383 4.547
5 1.007 11.986 0.354 0.358 1.232
1 0.708 11.236 0.331 0.339 2.226
2 0.702 11.593 0.342 0.340 0.587
C 3 0.681 11.438 0.337 0.334 1.025
4 0.679 11.450 0.338 0.344 1.809
5 0.658 12.026 0.355 0.364 2.535
1 1.563 11.738 0.346 0.354 2.183
2 1.507 11.229 0.331 0.336 1.410
D 3 1.588 11.237 0.331 0.334 0.749
4 1.521 10914 0.322 0.328 1.838
5 1.475 10.481 0.309 0.320 3.374
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Table 3 Poisson’ s ratio
WS S S/ =
o B M
1L 1 2 3 4
A 0.083 0.068 0.064 0.079 0.073 0.073
B 0.166 0.175 0.186 0.179 0.168 0.175
C 0.126 0.121 0.119 0.119 0.109 0.119
D 0.266 0.268 0.283 0.279 0.281 0.275

MWE 3 el EH, B mAET cp FIfMDp )
] FYEAA EEIE 2000 0.073 F0.175; 40 cD JF
[0 F1 MD 77 0] BTAFA EESE 7500 0.119 F10.275-

5 %t

1) SR EMGAR DI AT 5 fe b I 7 AR 5K 45
TEMPRHIARA LG, AHIFST A ELA% 1 48 MD A1 cD J7
[l FTEAA EE 2350100, 175F10.073 - 8488 0.275H10. 119

2) i p1C P E Iy X R i (U AR S
FR MRS —B, BAMIXTRZEA N 3%,

3) bR I RS R, T ENR
ARG E, R RS B4 s, 8L L
A2 FAAG 28 B 470 1 55 4 o5 (S A I o FE 0

H LA ES5SRRT A 1, BT RGO G RR AR 4
b v AR A% 8 42 fih =X 1 ey S PRI XE L 3k 381 T 0
WK, RS AR A IARA FLER AL T — 2B i I

[EwE
% 3k

(1] HEEZRERE B 52 GB/T 2231520084 /@41
BE SRR AL SR I v s Jess PR
JAt, 2008: 1-25
Standardization Administration of the People’ s Republic
of China. GB/T 223152008 Metallic Materials
Determination of Modulus of Elasticity and Poisson’ s Ratio
[S]- Beijing: Standards Press of China, 2008: 1-25.



%

34 N, S

IO FH RS PR TR 7 FURS AR ATE A LE

35

(2]

AP, ERECE, R EWE, SFWEIRARHAA A
B, R M AR, 2006, 34(11):
1470-1474.

Shao Xianzhi> Shao Minhua, Bi Yufeng, et al. Testing
Method of Asphalt Mixture Poisson Ratio[J]-
Tongji University: Natural Science, 2006, 34(11): 1470-
1474.

oA, B, W, AT AR TR
SEFPEHARA L[], TP EEOE, 2005, 32(6): 787-790.

Xu Ying, Zhao Jianlin. Fan Qi> et al. Determination of

Journal of

the Poisson’ s Ratio of Material by Digital Holographic
Interferometry[J]. Chinese Journal of Lasers, 2005, 32(6):
787-790.

Ulrich Eitner» Marc Kontges> Rolf Brendel- Use of Digital
Image Correlation Technique to Determine Thermome-
chanical Deformations in Photovoltaic Laminates: Measure-
ments and Accuracy[J]- Solar Energy Materials & Solar
Cells> 2010, 94 : 1346-1351.

Yates J Rs Zanganeh M, Tai Y H. Quantifying Crack Tip
Displacement Fields with DIC[J]. Engineering Fracture
Mechanics, 2010, 77: 2063-2076.

Sanchez-Arévalo F M»> Pulos G. Use of Digital Image
Correlation to Determine the Mechanica Behavior of
Materials[J]. Materials Characterization, 2008, 59: 1572-
1579.

v A, o,

(1

W, S BT SR IR AE R

(EBF30W)

Li Ting> Zhong Zehui> Shao Jies et al. Development of
Food Packaging Materials[J]. Packaging Journal, 2011, 3
(2): 34-36.

sk OmE, G, BREEN, S5 BRYEREHFN T TR
ORI P A S R R R 0 TR,
2010, 31(23): 47-49.

Zhang Li> Dong Zhanhua, Tang Yalis et al. Effect of Acidic
Leachates on Release of Hazardous Substances from In-
Glaze Colored Pottery Ceramic Disc[J]. Packaging
Engineering> 2010, 31(23): 47-49.

W, RES, oS, S MESUKEEIN AR DT E K
FagE PERESE D). TREREE I, 2000(4): 193-196.

Tao Rongrong- Yu Dingxue, Wang Liang- et al. Study on
the Reserving Methods and Stability of Arsenic Species
Water Sample[J]. Arid Environmental Monitoring. 2000
(4): 193-196.

[10]

A h i R 0], TREAI%, 2007, 242): 34-38.
Sun Wei. He Xiaoyuan, Xu Ming. et al. Study on the
Tension Test of Membrane Materials Using Digital Image
Correlation Method[J]. Engineering Mechanics, 2007, 24

() 34-38.
Mrokte, Fi%%, fLIEE . e RGAE L LER DI R

B b i B [0, 55360717, 2007 22(6): 605-611.
Chen Ronghua, Wang Luzhen, Kong Hailing. Application
of Similar Material Simulating Experiment Based on
DICM[J]. Journal of Experimental Mechanics> 2007, 22
(6): 605-611.

LRE, W, X R, SRR HIEUARE T IETSE
[J]. M AT LR R4, 2001 33(1): 55-59.
Jiang Dazhi> Sun Min» Liu Miao- et al. Research on Digital
Camera Calibration Method[J]. Journal of Nanjing University
of Aeronautics & Astronautics> 2001, 33(1): 55-59.
SRAEFT, Bok B, whAte R R R R LR E 1
AR AGERER AR, 1999, 20(2): 193-196.

Zhang Jianxin, Duan Fajies Ye Shenghua. An Easy
Accurate Calibration Technique for Camera[J]. Chinese
Journal of Scientific Instrument, 1999, 20(2): 193-196.
Li Fuwen> Xu Chao, Jin Weiqi> et al. Research of Sub-
Pixel Location Algorithm Based on Image Correlation[J]-
Proc. of SPIE, 2007, 6835: 410-416.

(wAEsR AR BRI )

[10]

John R M. Sampling and Storage of Materials for Trace
Element Analysis[J]. Int. J. TrAC Trends in Analytical
Chemistry, 1983, 2(5): 116-118.

John R M, Richard M L. Selection and Cleaning of Plastic
Containers for Storage of Trace Element Samples[J]. Int. J.
Anal. Chem.> 1977, 49 (14): 2264-2267.

Duncan P H L, Roy M H. Cleaning Methods for Polythene
Containers Prior to the Determination of Trace Metals in
Freshwater Samples[J]. Int. J. Anal. Chem., 1981, 53 (2):
345-350.

Cyrus F. Preservation of Dilute Mercury Solutions[J]. Int.
J. Anal. Chem.> 1974, 46(1): 99-102.

[11] Subramanian K S, Chakrabarti C L, Sueiras J E.

Preservation of Some Trace Metals in Samples of Natural
Waters[J]. Int. J. Anal. Chem., 1978, 50(3): 444-448.

(ALY 48 AR )



