22338 37(4): 340~348, 2009
Mokchae Konghak 37(4): 340~348, 2009

A e E3 ARZ NS o] &3 HHEZ g9
B8 -7 AH AAn

El R R I A
Physical and Mechanical Properties of Composite Panel

Manufactured from Wood Particle and Recycled Polyethylene*!

Tae-Hyung Han** - Jin-Heon Kwon** '

Ok
o

0]

AreMe 28AEAE 982 3 54 9E| S A EehaE FoM Lk o] MAE L gl= 7 Al
AREAS AGAR AREstel B3 S Alselth. Al sES e A71(1/327, 1/47, 1/2) 2k A&
FR1(10%, 30%. 50%)° whek o d S Alxste] B4S& ARSI —“iﬂjﬂ”-i s 22
A B4 StEEe] F% va idhs FES et S FAREES FEsTe AdEY
SV SUHEE skl on, Al Ee " alo] 30% o) E3E 45 1497 fél"l%‘?ﬁﬂl'\i
o] -5 T—ro} CAER R 9
& HEbTh 58 fdE AdelA 30% ol AE R e Sste] Alxd HedS 71
Aol & EO] ] At SEM AR ?ﬂr%% T3l ABED L] FEE o] FA 24 el L
7] Fejel 71AA AE gAdskar e, A dEES A v (matrix) 24 2

W7k SRR e} Rok Hov, AR EF

i=4

1

E_

o)
AN

ABSTRACT

The recycled polyethylene was used for making wood-plastic composite panels. In this
experiment, the sizes of wood particles used were 1/32’ 1/4"” and 1/2” in mesh number, and the
contents of the recycled polyethylene were 10%, 30% and 50%. The physical and mechanical
properties of the composite panels were investigated. At a given content of recycled polyethylene,
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the density of composite panel decreases with the increase of wood particle size. The thickness
swelling and water adsorption decrease with the increase of recycled polyethylene, where
significantly lower at 10%, compared with at 30%. In the water soaking experiment for 14 days,
the dimensional stability of composite panel appeared good in the composite panel with recycled
polyethylene content of 30% or higher. As the content of recycled polyethylene increases, the
internal bonding strength and the modulus of rupture in bending strength increases. In SEM, the
molten recycled polyethylene showed interlocking action through its penetration into tracheid
openings including pits as well as binder between wood particles as the matrix material, thus
increasing bonding strength and improving the physical and mechanical properties of composite

panel.

Keywords: composite panels, wood particle, recycled polyethylene
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Table 1. Physical properties of composite panels made from wood particle and recycled poly-
ethylene
. Composition ~ Particle . Thickness Water
COItnPOS“e éﬁo size ?e/nSIt) swelling (%) absorption (%)
" cn
ybe (WP-RPE) (mesh) & Range Average Range Average

/327 09%a AB” 2067 A 4743 A

. , 2037 3533

90 : 10 1/4 095 A 2367 B (A 4004 B (A)
127 099 C 1679 C 1853 C
1/32” 099 C 151 DE 548 D

WP/RPE . , 217 824

Composite 70 : 30 1/4 098 BC 239 D B) 973 E B)
127 096 AB 260 D 951 E
1/32” 096 AB 039 E 204 F

50 : 50 Vi 0% D o057 B OF 340 FG ool

’ ' ' © ) ©
127 092 D 065 E 499 G

* WP (wood particle) : RPE (recycled polyethylene)
a Fach value represents an average of 10 replications.

b Mean with the same letter is not significantly different at 5 percent level from Duncan’s test.
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Fig. 1. Thickness swelling and water absorp-

tion of the wood particle and recycled
polyethylene composite panels by com-
position ratio.
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Table 2. Thickness swelling of the wood particle and recycled polyethylene composite panels by

water-soaking time

Thickness swelling (%)

Composit Composition Particle
Ot pOosite ratio size Time (days)
ype (WPRPE)* (mesh) 1 3 5 > "
1/32" 2067 2175 2331 2367 2398
90 : 10 174" 2367 3329 3633 3663 37.04
1/2” 1679 17.83 1967 2032 2103
1/32” 151 246 340 39 404
WP/RPE . ,
Composite 70 : 30 1/4 239 432 593 679 712
1/2” 260 392 529 607 719
1732”7 039 068 087 101 136
50 : 50 1/4” 057 093 119 131 174
1/2” 0065 130 165 182 195

* WP (wood particle) : RPE (recycled polyethylene)
a Fach value represents an average of 10 replications.
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Fig. 2. Effect of composition ratio on thick-
ness swelling of wood particle and re-
cycled polyethylene composite panels

by immersion time in water.
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Table 3. Mechanical properties of composite panels made from wood particle and recycled poly-
ethylene

Internal

Composition  Particle 1y o Niop  WeMOR — Dry:MOE ~ WetMOE  bonding

Composite

ratio size 2 2 2 2
type (WPRPEY  (mesh) (kgf/cm®  (kef/cm?) (kgf/cm®) (kgf/cm®) strengtlg
(kgf/cm®)
1327 1200 A” 471 A 20200 A 10000 A 49 A
90 : 10 1/4” 1414 B 54.8 A 33100 B 13,100 B 488 A
127 1470 B 500 A 38100 CD 13,700 B 554 B
1/32” 1987 C 1664 B 37800 CD 28100 C 7.60 C
o ff)sp U, 70:30 147 355 D 200 C 4010 D 2850 C 890 D
127 2309 D 2186 C 35400 BC 26400 C 887 D
1327 2%7 E 2767 D 38400 CD 32100 D 1072 E
50 : 50 1/47 2353 E 2063 D 39100 D 34900 D 991 F
127 2913 E 2775 D 38700 CD 34300 D 9.88 F
* WP (wood particle) : RPE (recycled polyethylene)
a Fach value represents an average of 10 replications.
b Mean with same letter is not significantly different at 5 percent level from Duncan’s test.
500 | 50 14
|E=mD-MOR E=mW -MOR —a—D-MOE —e—W-MOE = .
F 400 40 = -~ 12 .1{3?
s iy Z % ai/4
® S = 10 mi/2
oo o = =
£ £ T 8
E % £
5 200 20 B =)
g : 8 °
2 100 10 3 w4
= E o
1] a 2
80% - 10% 70% : 30% 50% : 50% 0
Compositon ratios 90%:10%  70%: 30% 50%: 50%
Fig. 3. Dry- and wet-MOR, and dry- and wet- Composition ratios
MOE in bending strength of the wood Fig. 4. Internal bonding strength of the wood
particle and recycled polyethylene com- particle and recycled polyethylene com-
posite panels by composition ratio. posite panels by composition ratio.
322 HElgE E2el 27k S w3k 718
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(E) WP 90% : RPE 10% (inside) (F) WP 70% : RPE 30% (inside)

G . A A\ R Y .r\“F e
(G) WP 70% : RPE 30% (inside) (H) WP 50% : RPE 50% (inside)
Fig. 5. Scanning electron micrographs of the composite panel by composition ratio.

WP : wood particle, RPE : recycled polyethylene, P : pit, T : tracheid, V : void,
ID : interfacial dislocation between wood particle and molten recycled polyethylene.
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