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Dynamic and static modulus measurements for thin particleboard

YAN Hai-cheng, ZHANG Hou-jiang, ZHU Lei, SUN Yan-liang, LIU Xiang-xi
(School of Technology, Beijing Forestry University, Beijing 100083, China)

Abstract: To provide a means of dynamic and static bending evaluation for modulus of elasticity with small
samples of thin wood composites, a cantilever-beam testing apparatus was developed based on the principle of
cantilever-beam bending and vibration. Three sizes of thin particleboard, thickness of 3 mm, 5 mm and 8
mm, were tested and compared using a correlation analysis by Statistical Package for the Social Science
(SPSS) software and the three-point bending method. Testing results showed a highly significant correlation
(P<<0.01) for dynamic modulus (£4) and static bending modulus (E,) with three sizes of thin particleboard. Re-
sults also showed a highly significant correlation (P<<0.01) between E, and the three-point bending modulus (£)) for
three sizes of thin particleboards. So for thin particleboards, FE, and E, as well as E, and E), were strongly re-
lated, and it would be effective to measure the cantilever dynamic modulus and the static bending modulus
with this cantilever-beam testing apparatus. [Ch, 6 fig. 3 tab. 10 ref.]
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Figure 1  Static bending of a cantilever beam
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Figure 3 Cantilever beam tester for thin wood composite Figure 4  Static bending and vibration of a cantilever beam test
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Table 1 Modulus tested of three kinds of thin wood composite
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E, 2.921 2.108 3.566 0.359
PB3x230 100 E, 3.214 2.324 3.973 0.390 0.91
E, 2.502 1.794 3.206 0.323
E, 3..027 2.021 3.743 0.631
PB5x340 100 E, 3.371 2.141 4.265 0.480 0.90
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Figure 5 Relationship of dynamic and static bending modulus
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Table 2 Correlation equation between of £, and E,
ZERIA T RE: y=ax + b
ErRe) R HRRE(R) FAH P B F
y x a
PB 3x230 100 E, E, 0.909 0 -0.001 1 0.993 3 602.455 0.000 W %
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Figure 6  Relationship of dynamic and 3-point bending modulus
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Table 3 Correlation equation between of £, and E),

LRI TR : y=av + b

ErRs) 1% HHRFRZ(R) F{H P I

y x a b
PB 3x230 100 E, E, 0.727 0 0.165 1 0.858 273.479 0.000 L ETES
PB 5x340 100 E, E, 0.753 6 -0.303 3 0.882 337.562 0.000 et 2
PB 8x550 86 E, E, 0.730 1 0.193 1 0.803 152.015 0.000 e . 3%
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