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Study on the Physical and Mechanical Properties of
Particleboard and Oriented Strandboard Manufactured
by Tulliptree (Liriodendron tulipifera L.)'
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ABSTRACT

This study was conducted to investigate a potential of Yellow poplar (Liriodendron tulipifera L.) as a raw material
for the manufacturing of particleboard (PB) and oriented strandboard (OSB). PB panels were prepared at the parame-
ters of 0.7 g/em’® density, 15 mm thickness, three-layer, E, grade urea-formaldehyde (UF) resin, emulsion wax, and
hardener. OSB panels were manufactured with a density of 0.65 g/cm’®, thickness of 10 mm, and E1 grade of UF resin.
Particle size of the face layer of PB was 20~80 mesh with 7~9% moisture content (MC), while that of core-layer
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was 3~20 mesh with 3~5% MC, which was similar to the production condition of commercial PB. As a result, the
manufactured PB panels with 15.8 mm thickness, 0.7 g/cm’ density, and 5.8% MC satisfied the requirement of bending
strength of 15 type PB of Korean Industrial Standard (KS F 3104). Both internal bonding (IB) strength and surface
screw withdrawal resistance also satisfied the requirement of 18 type PB of the standard. But, the edge screw with-

drawal resistance satisfied the requirement of 15 type PB of the standard. These differences in properties could be due

to the slenderness ratio of raw particles. In case of OSB panels with 10.7 mm thickness, 0.68 g/cm’® density, and 5.8%

MC satisfied all the requirements of bending strength, screw withdrawal resistance, and IB strength of 18 type PB of

the standard. These results suggest that Yellow poplar wood has a good potential as a raw material for the production

of PB and OSB.
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Table 1. Configuration of Software and Hardware
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Software for Image Analysis

Matlab 2012b, Image processing toolbox

Hardware for Image Anlysis

Epson V-30 Scanner

Hardware setting

Resolution : 300 dpi
24 bit true color, TIFF

2159 x 297.2 mm

Image type :

Image size :

Table 2. Board manufacturing conditions

PB

OSB

Size (L x W x T : mm)

450 x 450 x 15

350 x 350 x 10

Surface 12%

M 0,
Resin Middle 8% 10%
Surface No
Hardener Middle 3%
Surface 1%
Wax Middle 1%
Press Oil-Pressure Oil-Pressure
Press Temp () 170 + 3T 150 + 3T
Pressure 45 kg/em® 40 kg/em?
Press Time (mins) 10 min 9 min

2. Mz 3 Wy
2.1, ZAME

WE Aol AgE FAMNR WIS A
]_

satelat Qo miE 7zt Hohol AMgsloirt
PBO| 7%, whin ZRE UWE Agste] 17

1}2Y|5F32 hammer mill2 22} 1} slo] ohe]| 235613
v}, ¥2(SL)E TE|ZL 20~80 mesh% Aslo]

AFE3FE A, $&(CL)E TEEE 3~20 mesh 1}E
2o msle] Agstsich 0SBe] A, A
A~EYCEE o]&, Slenderness Ratios 15002 1174
sto] Z1olsk EAZ 75 x 05 mm ZANL.

2.1.1.
PB2} OSBA|Zo] AMEE H2A= D7IloA E,
539 as-Eodslol= A5 Hopol AMgs}

et H2AL] IFEFL 60% .

A

212 7 A B=tAl

# ATeIAE: PBo) Fste] Aok B A
Zbstgich. DYIQlel Bopuke wH R 50%0] o
25 gAY TEF HUFF Ul Table 2

9} o] A7Vt ASAE 20% HE2] Na,Cl &
W50} A 471 A% 712 HE] = Table 2
9} o] Hrkstint.

[e)
e

2.2, g

2.2.1. HatAg

HE Ao AREE TE ST AEHEE A
£ AHgsto] O S PR LGl Gl
AFEE AL E o9} FFEgo]9 *l%— 74 Table
13} 2t} dojzl P42 Matlab W7 she5 AHE-5}
of oAzl %, otEE9| AE5T dF9 dolg +
Zoto] Hlasiiirt. GdA e £AL dEERE

o $% FHoI A ThelZola 2 galsic



Table 3. Thickness, Density and Moisture Content of PB and OSB

Thickness (mm)

Density (g/cm’) Moisture Content (%)

PB 15.8 £ 0.10 0.71 + 0.01 5.8 + 0.1
OSB 11.1 £ 0.40 0.67 + 0.05 6.3 + 0.1
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(a) before
Fig. 1. Result of image analysis.

(b) after
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Fig. 2. Result of Bending strength.
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Fig. 3. Result of Internal Bonding.
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Fig. 4. Result of Screw Withdrawal.
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