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Measuring modulus of elasticity of full-size wood composite panels

using vibration method

GUAN Cheng', ZHOU Lujing', ZHANG Houjiang', LIN Wei’

(1. School of Technology, Beijing Forestry University, Beijing 100083, China; 2. Krono (Beijing) Wood Panels Co.,
Ltd., Beijing 100068, China)

Abstract: In order to detect the modulus of elasticity of full-size wood composite panels non-destructively, this
research presents a test method based on the transverse free vibration of thin plate. A laboratory testing appa-
ratus for measuring mechanical performance of full-size panels was built. Two hundred and six pieces of full-
size wood composite panels including eighty-six pieces of particleboard panels and one hundred and twenty
pieces of plywood panels were tested. Following free vibration testing, six small specimens were cut from each
panel and traditional static mid-point bending test was then performed on each specimen to obtain static MOE.
Then, the test results of two methods were compared. The results indicated that: all the full-size wood composite
panels as the research object, the dynamic MOE of full-size panels by vibration method was slightly higher than
their static MOE and their ratio were in the range of 1.03-1.22; a highly significant correlation relationship
(P<<0.001) was found between dynamic MOE and static MOE of full-size panels, which proved that determi-
nation of modulus of elasticity of full-size wood composite panels based on the transverse free vibration of thin
plate was feasible. [Ch, 5 fig. 4 tab. 19 ref.]
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Figure 1 First vibration mode of full-size wood composite panels supported in  “free-free”  condition
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Table 1 Full-size panels’ parameters

Mt o~ ok Ko /5k B RSP (X FEx I, mm) I/ (g em™) 35 K A%
PB9 A FE MR 12 8.97 x 1 223.00 x 2 442.30 0.66 4.50
PBI2 e 14 12.15 x 1 222.90 x 2 441.90 0.70 4.10
PB16 AR 25 16.04 x 1 223.10 x 2 441.00 0.70 4.30
PBI8 e 25 18.03 x 1 220.20 x 2 437.00 0.66 5.70
PB25 AR 10 25.05 x 1 220.90 x 2 440.70 0.68 6.80
PW5 VS 7 4.98 x 1 218.60 x 2 439.40 0.51 9.00
PW6 e A i 6 6.00 x 1 220.00 x 2 440.00 0.59 10.20
PW7 VS 8 6.52 x 1 218.90 x 2 437.90 0.53 9.50
PW9 e A i 23 9.35 x 1 219.20 x 2 438.40 0.51 9.40
PW12 VS 8 11.59 x 1 223.00 x 2 439.40 0.54 9.00
PW15 JiE G 20 14.47 x 1 220.80 x 2 439.40 0.51 10.50
PW18 JiE G 24 17.28 x 1 220.80 x 2 438.80 0.52 8.60
PW20 JiE G 8 19.46 x 1 218.00 x 2 439.40 0.51 9.00
PW25 Ji& & 16 24.36 x 1 219.20 x 2 439.50 0.53 9.80
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Figure 2 Schematic diagram of laboratory testing apparatus for measuring mechanical performance of full-size wood composite panels
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Table 2 Results of MOE tested of particleboard in the two methods

bt 45 PR A S SR /P B g AR 2 b (B JE)
k2 TERL A= . » - 32 PR A 1k,
T b AR 2 A5 R
E, 2 903.09 175.06 6.03
PB9 1.08
E, 2 696.42 127.81 4.74
E, 3 670.95 280.66 7.65
PBI12 1.04
E, 3 537.74 297.16 8.40
E, 3631.94 141.47 3.90
PB16 1.06
E, 3 415.47 116.85 3.42
E, 2 338.77 164.23 7.02
PB18 1.12
E, 2 083.80 187.93 9.02
E, 3 022.87 422.67 13.98
PB25 1.12
E, 2 697.27 433.03 16.05
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Table 3 Results of MOE tested of plywood in the two methods

M i 5 PRI RS AELRLE P Ry R AR i 22 b (Ey /E))
" iy BHrE — - - 22 i L a 11y,
15 T A 22 5 5 R A %

E, 3 754.08 612.87 16.33

PW5 1.22
E, 3 066.90 249.97 8.15
E, 7 259.83 663.87 9.14

PW6 1.19
E, 6 096.83 543.53 8.91
E, 3 377.30 467.37 13.84

PW7 1.19
E, 2 836.41 319.78 11.27
E, 4 178.87 1 177.09 28.17

PW9 1.11
E, 3 748.21 988.81 26.38
E, 5 128.97 1014.52 19.78

PW12 1.11
E, 4 630.52 388.28 8.39
Ey 3391.24 678.72 20.01

PW15 1.06
E, 3 208.55 493.82 15.39
E, 4 997.50 727.79 14.56

PW18 1.14
E, 4 372.35 476.21 10.89
E, 4.482.71 259.21 5.78

PW20 1.03
E, 4 342.56 244.23 5.62
Eq 4.790.10 346.15 7.23

PW25 1.12
E, 4 263.15 450.38 10.56
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Figure 3 Relationship between full-size wood composite particleboard in the two methods

panels’ dynamic MOE E; and static MOE E,
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Table 4  Correlation equations and related parameters between full-size wood composite panels’ dynamic MOE E, and static MOE E,

. N y=ax+b v i
AT G 4 %4 ) IR r F1{H E
a
PB 86 1.01 -266.18 0.96 1.092.00 o
PW 120 0.73 718.94 0.91 601.30 o
PB #Il PW 206 0.79 455.97 0.94 1 669.00 o
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