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Preparation of Oriented Strand Board Based on Eucalyptus Veneer Residue

KE Shao-qiu, ZHANG Kai, HE Zhong-tian, NONG Yu-hong, MO Ying, CHENG Fang-chao

(College of Resources, Environment and Materials, Guangxi University, Nanning 530004, China)

ABSTRACT: The work aims to prepare oriented strand board (OSB) with eucalyptus veneer residues as raw materials, so
as to effectively the problem of OSB's raw materials. The influence of hot-pressing temperature, paving angle, slab
thickness and other factors on the dry/wet internal bonding strength, static bending strength, elastic modulus and other
properties of OSB were investigated by designing the orthogonal experiment. The materials prepared at 130 °C with the
paving angle of 90°, the slab thickness of 10 mm, the surface core layer thickness ratio of 4 . 2 ! 4, and applied amount of
aldehyde resin adhesive of 4% (in shaving's dry weight) exhibited the best performance, the internal bonding strength was
up to 0.61 MPa, the modulus of parallel elasticity was up to 5566.9 MPa, and the strength of parallel static bending was up
to 36.85 MPa. In this study, all the mechanical properties of the OSB prepared by eucalyptus veneer residues reach the
requirements of OSB/3 in OSB standard (LY/T 1580—2010), and the mechanical properties are excellent, which provides
a theoretical basis for the preparation of a low-cost and high-performance OSB.
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1 OSB
Fig.1 Eucalyptus veneer residues, wood shavings and auxiliary paving molds and OSB samples prepared

1
Tab.1 Factor level table K
A B / C D 140 °C 45°
/°c mm /) I% 12 mm Fo1(2,2)=9
1 150 10 90 30/40/30 F A B C
2 150 12 45/45 20/60/20 F Foi(2,2)
3 150 15 30/60 40/20/40
4 140 10 45/45 40/20/40
5 140 12 30/60 30/40/30 2 2a
130~150 °C
6 140 15 90 20/60/20 140°
7 130 10 30/60 20/60/20 0.7 MPa
8 130 12 90 40/20/40 0.2 MPa 140 °C
9 130 15 45/45 30/40/30 130 °C
2b 45°~90°
22 #HEET OSB BN EEEHHIN g e NP D03 AR %
~15 mm

221 BREMALERBEERMW

3 Rc>RA>Rp 2d
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Tab.2 Test results of OSB's physical and mechanical properties
/
(g-em™) ( )MPa ( )MPa ( )MPa ( )/MPa /MPa /MPa 1%
1 0.67 4133.83 2217.61 21.20 25.51 0.54 0.07 50.95
2 0.64 1328.91 1185.84 11.18 11.11 0.71 0.53 29.46
3 0.66 1004.64 500.49 9.19 6.20 0.50 0 24.19
4 0.75 1607.48 1398.25 17.79 14.83 0.73 0.06 63.54
5 0.72 965.82 1729.04 8.51 17.26 0.83 0.06 19.98
6 0.62 2209.63 1306.94 9.29 8.95 0.55 0.06 38.52
7 0.82 2220.35 2425.36 22.02 27.00 0.74 0.03 52.66
8 0.69 5566.95 432.08 36.85 7.16 0.61 0.02 40.23
9 0.52 585.155 755.03 4.64 8.20 0.32 0 53.82
3
Tab.3 Results of visual analysis and variance analysis of the results of internal bonding strength
A B C D SS df MS F
Ki 1.75 1.70 1.37 2.00 A 0.0366 2 0.0183 2.2857
K> 2.11 2.07 2.15 1.69 B 0.0263 2 0.0131 1.6408
K3 1.67 1.76 2.01 1.84 C 0.1153 2 0.0576 7.1956
R 0.44 0.37 0.78 0.31 D 0.0160 2 0.0080
e 0.0160 2
Ki 0.61 0.59 0.17 0.63 A 0.0561 2 0.0281 1.1224
K> 0.19 0.09 0.61 0.13 B 0.0500 2 0.0250 1.0000
K3 0.05 0.16 0.06 0.08 C 0.0563 2 0.0281 1.1261
R 0.56 0.51 0.55 0.54 D 0.0602 2 0.0301 1.2000
e 0.0500 2 0.0250
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Fig.2 Influence of various factors on internal bonding strength
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Tab.4 Visual analysis and variance analysis results of expansion rate result of water absorption thickness
A B C D SS df MS F
Ki 146.71 146.82 167.15 120.64 A 298.45 2 149.22 33.25
K> 122.04 96.83 89.87 124.75 B 430.28 2 215.14 47.94
K3 104.6 129.7 116.53 127.96 C 1027.26 2 513.63 114.45
R 42.11 49.99 77.28 7.32 D 8.98 2 4.49
e 8.98 2 4.49
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Fig.3 Influence of different factors on OSB's water absorption expansion rate
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Tab.5 Results of visual analysis and variance analysis of factors affecting the static bending strength
A B C D SS df MS F
K1 41.57 33.61 61.01 42.49 A 144.07 2 72.04 1
K> 35.59 39.72 56.54 34.35 B 215.32 2 107.66 1.50
K3 63.51 67.34 23.12 63.83 C 285.84 2 142.92 1.98
R 27.92 33.73 37.89 29.48 D 154.53 2 77.26 1.07
e 144.07 2 72.03
K1 42.82 34.14 67.34 47.06 A 0.57 2 0.28 1
K> 41.04 50.46 35.53 50.97 B 44.50 2 22.25 78.09
K3 42.36 41.62 23.35 28.19 C 343.91 2 171.96 603.52
R 1.781 16.32 43.99 22.78 D 98.93 2 49.47 173.61
e 0.57 2 0.29
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Fig.4 Influence of different factors on the static bending strength of OSB

6
Tab.6 Results of visual analysis and variance analysis of all factors affecting elastic modulus
A B C D SS df MS F
K 6467 3522 7962 5759 A 2 150 160 2 1 075 080 1.6014
K> 4783 4191 7862 5685 B 14 490 365 2 7 245 182 10.7922
K3 8373 11910 3799 8179 C 3759 584 2 1879 792 2.8001
R 3590 8389 4162 2494 D 1342 671 2 6713353
e 1342 671 2 6713353
K 3904 3339 6041 4918 A 115716.9 2 57 858.43 1
K> 4434 4655 3347 4702 B 288 904 2 144 452 2.4966
K3 3612 3957 2562 2331 C 2219 583 2 1109 792 19.1812
R 822 1316 3479 2587 D 1373562 2 686 780.9 11.8700
e 115 716.9 2 57 858.43
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Fig.5 Influence of different factors on the elastic modulus of OSB
F OSB 7
Tab.7 Mechanical properties of wood composite
packaging material
OSB
OSB /(kg'm~3) /MPa
OSB 0.48 189.60
10 mm 0.72 4412.34
0.47 2500.22
12 mm
0.82 2371.58
15 mm 90°
OSB 300 45° 1.01 265.56
4134 MPa 1005 MPa 26 0.65 2569.63
MPa 6 MPa 189~292 0.18~0.64
820 2425.36
130 °C OSB
OSB . ,
2.3 OSB WM EHRSH
OSB OSB
130 °C 90° 10 mm
4 2 4 OSB 6
LY/T 1580—2010 I10mm OSB
OSB/3
7 [18—19]
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10 mm



41

11

. 143

90°

g

b RO )

¢ BN L T R

6 OSB
Fig.6 Stereo microscope and scanning electron microscope of OSB section
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