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X B 23 axAe Pekg o] sted PESAE ey~ 2 o] wood plastic cormposites (WPC) & Mzshgic}. =5k
sjzgael 2047 Y] ALHE F7HA717] H8le] ASYAE Ao, Bk BER AEHA Mt £ 714
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25.91MPa 9] #oighg viebiale nj, MAOMSHEH A AS, 3wtk o) M) FEol4 22.48MPa2 MA R Heldh AR} ot
o} 2475 MAY Aol 3wt% d W 44.38)/m2) Heigkd vepbon], MAOMS S elalM& 36.09J/mZ MA A%
ARk 3 el

Abstract Wood powder as reinforcing fillers and polyethylene as a matrix have been used for wood plastic composites
(WPCQC). In preparing WPC, coupling agents (such as MA and MAOMS) were also used in order to improve the bonding
force between matrix and fillers. In this study, the effect of wood powder, MA, MAOMS concentration on the mechan-
ical properties and interface phenomena on the composites was evaluated.

The tensile strength of 3wit% MA-treated composites reached its maximum value of 25.91MPa while 3wt%
MAOMS-treated composites attained the maximum value of 22.48MPa. The maximum impact strength of MA and
MAOMS-treated composites were 44.38]/m and 36.09]/m, respectively, when 3wt% of coupling agent was intro-

duced.
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Table 1. Preparing conditions of WPC
Materials | wood Coupling agent (wt%) ..
Initiator
powder M A MAOMS (wt%)
® No (Wt%) 0
1 0 1 2 3 4 5 1 2 3 4 5 1
2 10 1 2 3 4 5 1 2 3 4 5 1
3 20 1 2 3 4 5 1 2 3 4 5 1
4 30 1 2 3 4 5 1 2 3 4 5 1
5 40 1 2 3 4 5 1 2 3 4 5 1
6 50 1 2 3 4 5 1 2 3 4 5 1

MA : Maleic anhydride MAOMS : 3- methacryloxypropylmethoxysilane
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Fig. 1. FT-1IR spectra of WPC treated with MA coupling agent.
(a) pure wood powder (b) 1wt% maleic anhydride (c) 2wt% ma-
leic anhydride (d) 3wt% maleic anhydride (e) 4wt% maleic an-
hydride
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Fig. 2. FT-IR spectra of WPC treated with MAOMS coupling
agent. (a) pure wood powder (b) lwt% MAOMS (c) 2wt%
MAOMS (d) 3wt% MAOMS (e) 4wt% MAOMS
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Table 2. Tensile strength of WPC treated with MA and MAOMS coupling agent

Tensile strength (MPa)
Tensile strength
MA MAOMS
No
1 2 3 4 5 1 2 3 4 5
1 16.22 16.22 16.22 16.22 16.22 16.22 16.22 16.22 16.22 16.22
2 18.32 18.92 19.12 19.13 17.26 17.06 18.75 19.62 19.57 17.03
3 19.64 20.71 20.92 22.93 18.79 18.96 18.21 20.67 19.99 18.11
4 21.34 2421 24.94 25.91 19.22 20.23 20.88 22.48 20.14 18.47
5 19.21 19.92 19.44 20.13 17.43 18.32 18.93 19.38 19.06 16.98
6 16.17 16.76 17.19 17.73 17.52 16.09 16.21 16.98 17.27 17.14

No 1 : Pure PE No.2 : WPC containing 10wt% wood powder
No.3: WPC containing 20wt% wood powder No.4 : WPC containing 30wt% wood powder

No.5: WPC containing 40wt% wood powder
No.6 : WPC containing 50wt% wood powder
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Table 3. Tensile modulus of WPC treated with MA and MAOMS coupling agent.
Tensile modulus (MPa)
Tensile modulus
MA MAOMS
No
1 2 3 4 5 1 2 3 4 5
1 150 150 150 150 150 150 150 150 150 150
2 180 155 149 144 139 169 161 151 138 129
3 250 246 229 217 201 239 232 228 214 179
4 318 308 296 283 254 308 305 299 279 234
5 342 331 318 301 278 329 322 319 305 256
6 122 129 132 139 119 119 123 128 134 115
No 1 : Pure PE No.2 : WPC containing 10wt% wood powder
No.3: WPC containing 20wt% wood powder No.4 : WPC containing 30wt% wood powder
No.5: WPC containing 40wt% wood powder
No.6 : WPC containing 50wt% wood powder
Table 4. Impact strength of WPC treated with MA and MAOMS coupling agent.
Impact strength (J/m)
Impact strength
MA MAOMS
No
1 2 3 4 5 1 2 3 4 5
1 23.21 23.21 2321 23.21 2321 23.21 2321 2321 23.21 2321
2 25.14 28.34 29.32 29.34 25.39 21.12 22.34 26.92 23.08 23.67
3 28.95 31.21 34.29 38.24 28.88 27.36 27.93 3381 32.58 27.76
4 33.22 40.32 4421 4438 32.54 30.84 31.95 36.09 35.59 29.47
5 29.59 29.62 27.91 28.14 29.78 26.59 2722 30.08 29.22 25.38
6 21.65 2290 23.12 23.65 22.38 20.42 21.65 22.79 23.01 21.97
No 1: Pure PE No.2 : WPC containing 10wt% wood powder
No.3: WPC containing 20wt% wood powder No.4 : WPC containing 30wt% wood powder
No.5: WPC containing 40wt% wood powder
No.6 : WPC containing 50wt% wood powder
chip®7d WPCAIE Adelx dXshe AE veplz 9] o
o}. oy — ‘;:C:E +H,0
U E 45 ATIA) FE AHAA A2 2B (B0 O e T
Alst PEE wigulE 2eleled WPCE A2% ¥ A& |l Ne—g ot
Ao Azl g EEof wigtu]e wisle 2 SAZE ¥ o::.l;ira » E oo-?_’(li
< anhydride H-H
318 S g ebd Zlojr). °
F 404 BE vle} o] WPCE 2A7}IEE AARE (5) g w3
. . . . T
A AT WE® AT dehiglen) S Wiz} E i sl — E i ¢
- g ~G s
30wt%7hA) F7helck Lol Ake BLsHE AUE ek L Y g
Wich £ AZAA AR MAY A AEIA oin Z o w3
o) ofo] F71E $2 AWREE FrlshH o SR % 0ot e el
abl Ry R

0] 30wt% ol WPCS] H$- MA 2] 557} 4wt 4 o) 274
I EE= 44.38]/mE &% PERC} ¢ 26 &4 velgoh
EF MAOMS X 2lgt E287F WPCEZAe AS, ¥
7} 3wt¥% 4o 2475+ 36.09]/m=E HWAE Jely
on 1 ojate) HeElFEo4e 2358 AAddr MAA
23 2gAe] 247027 MAOMS 9 42} 4 vt
ded ol 23 39 AWAY vyl Seld Biule} 2

Fig. 3. Interfacial reaction mechanism between wood powder
treated with MA coupling agent and polyethylene.
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Fig. 4. Interfacial reaction mechanism between wood powder
treated with MAOMS coupling agent and polyethylene
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