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Comparison of the Elastic Constants between the Gray Manila Board and
Ivory Board

CHU Xin—gqing, JI Hong—wei
(Tianjin University of Commerce, Tianjin 300134, China)

ABSTRACT: The aim of this work was to accurately measure the Poisson’ s ratio and Young’s modulus of gray manila
board and ivory board. The combination of digital image correlation method (DICM) and tensile test was used in this paper.
The Poisson’ s ratio was measured by analyzing the images of the gray manila board and ivory board specimens before and
after tensile deformation. And the Young' s modulus was measured by analyzing the force—displacement curves of gray
manila board and ivory board. The Poisson’ s ratio for gray manila board with ration of 300 and 400 g/m* was 0.281 and
0.245, respectively, and the Young’s modulus was 154.47 and 226.06 MPa, respectively. The Poisson’s ratio for ivory board
with ration of 300 and 400 g/m* was 0.312 and 0.276, respectively, and the Young’s modulus was 209.09 and 297.79 MPa,
respectively. The higher ration corresponded to the higher Young’ s modulus and the lower Poisson’ s ratio for the same
category of board. In the case of the same ration, the Young's modulus and Poisson’s ratio of ivory board were higher than
those of the gray manila board.
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Fig.1 A schematic diagram for the principle of DICM
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Fig.2 Tensile test specimen

JEREH AR e AR B RE . AR
Vi B AN A 8 (Il PRS2 AR o0 i B 88 ) SR FH Ui A
RGN IR R I 1

1 HERT

Tab.1 Specimen dimensions

PR R WSS B ymm BE(x10)/(gem™) B b/mm  AEEA/mm? KA E L mm HEE] Jmm
Al 0.356 8.43 15.50 5.518 70.18 50.14
KIEAMAL(300 g/m®) A2 0.358 8.38 15.48 5.542 70.48 50.04
A3 0.359 8.36 15.48 5.557 70.54 50.08
B4 0.486 8.23 14.98 7.280 70.60 50.04
TR AR (400 g/m) B5 0.474 8.44 15.20 7.205 70.72 49.96
B6 0.470 8.51 15.62 7.341 70.48 50.02
C7 0.413 7.26 15.16 6.261 70.68 49.98
FR48(300 g/m*) C8 0.414 7.25 15.48 6.409 70.80 50.04
C9 0.415 7.23 15.30 6.350 70.70 50.06
D10 0.551 7.26 15.32 8.441 70.52 50.02
FR4E(400 g/m*) D11 0.556 7.19 15.46 8.596 70.54 50.12
D12 0.552 7.25 15.48 8.545 70.48 50.08
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Fig.3 The experimental system of DICM
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Fig.4 Force—displacement curves of gray manila board and ivory board with different ration
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Tab.2 Calculation results of Poisson’s ratio, Young’s modulus

B PR SRR A H{EL /N = AR (EL /N
s W/MPa T SR WIRALL TP bRz
{4/MPa  #%/MPa

Al 157.89 0.288

A2 13979 15447 133 0.266 0281 0.013
A3 165.72 0.289

B4 21481 0.267

B5S 23772 22606 115 0225 0245 0.021
B6 225.65 0.245

C7  212.04 0.335

C8 20146  209.09 6.67 0326 0312 0.031
o 213.78 0.275

DI0 322.05 0.294

D11 28587 297.79  21.0 0.265 0276 0.016
DI2 285.45 0.267
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