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ABSTRACT

The effects of wood species, particle size of wood flours and coupling treatment on the
mechanical properties of wood plastic composites (WPC) are investigated in this study. Chemical
components of wood flour from 3 different wood species were analyzed by the chemical
analysis. Wood flours of 40~60 mesh and 80~100 mesh were manufactured from Larix (Larix
kaempferi Lamb.), Quercus (Quercus accutisima Carr.), and Maackia (Maackia amuresis Rupr.
et Maxim). The wood flours were reinforced into polypropylene (PP) by melt compounding and
injection molding, then tensile, flexural, and impact strength properties were analyzed. The order
of alpha-cellulose content in wood is Quercus (43.6%), Maackia (413%) and Larix (362%). The
order of lignin content in wood is Larix (31.6%), Maackia (24.7%), and Quercus accutisima
(24.4%). The content of extractives in wood is in the order of Larix (85%), Maackia (4.4%), and
Quercus accutisima (39%). As the content of alpha-cellulose increases and the lignin and

extractives decreases, tensile and flexural strengths of the WPC increase. At the same

loading

level of wood flours, the smaller particle size (80~100 mesh) of wood flours showed highly
improved tensile and flexural strengths, compared to the larger one (40~60 mesh). The impact
strength of the WPC was not significantly affected by the wood species, but the wood flours of
larger particle size showed better impact strengths. The addition of maleated polypropylene
(MAPP) provided the highly improved tensile, flexural and impact strengths. Morphological
analysis shows improved interfacial bonding with MAPP treatment for the composites.

Keywords: wood flours, polypropylene, chemical components, wood species, mechanical properties, par-
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Table 1. Chemical components of different wood tEo s A 1341%—‘?—7} 24.2%% 7V gt g
species d g3 Ax dgdol 31.6%= M mden,
larix  Quercus Maackia ATt 2 4/i 7 vkt 718w E
=3O == ]—Ek O Uolh 0, Z}
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Ash (%) 01 19 04 =33, geuF Aeduite 47 4.4%
Holocellulose (%) 655 678 696 3.9% 9Tt
alpha cellulose 362 836 413
Hemicellulose 293 24.2 283 O| X7}t
Lignin (%) 316 244 247 32 vos
1 0,
Extractives (%) 85 39 44 Table 2= ThE 2% 2AA9 32k }2 olxb=
719 Hi& 71 WPCY] SIFAEE HoFEu)
23 9d50] 65.5% ol AT, a-celluloseE 4] 100% PPe] 1GergdAlG+= 442 MPaolt}. <F7he]
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Table 2. Mechanical properties of WPC reinforced with different wood species, filler loading and

particle size
Tensile modulus Tensile strength Flexural modulus Flexural strength Impact stren Z%th
Wood PP WF (MPa) (MPa) (MPa) (MPa) (kgf-cm/cm®)
species (Wt%) (Wt%)
40~60" 80~100" 40~G60" 80~00P 40~60" 80~100° 40~60" 80~100" 40~G60" 80~100°
100 0 442 297 1,008 277 262
9 10 800 1111 278 293 1660 1533 386 368 290 242
. 80 20 118 1342 266 314 1569 1891 373 417 239 238
éa\gvc"‘) 70 30 1376 1584 242 319 2341 2864 400 477 225 240
60 40 1792 1928 28 286 2686 3201 372 496 227 233
50 50 1838 232 183 275 3212 3973 343 452 226 233
90 10 1238 1112 292303 1703 1833 384 410 312 239
80 20 1524 1354 314 B0 2206 2241 449 449 293 243
(%“He\{;};s 70 30 1711 1596 320 367 3066 20680 492 548 280 262
60 40 1967 209 321 385 3782 3368 496 387 203 248
50 50 2567 2572 303 355 4356 3847 494 605 280 238
20 10 1097  10% 313 285 1942 1705 48 412 272 229
80 20 1237 1401 328 324 2088 2168 460 472 255 220
I\?Ijg(l;)m 70 30 1816 1456 352 350 2758 2%l 501 552 303 228
60 40 2085 2134 372 405 3293 4020 515 635 204 278
50 50 2620 2597 348 394 4261 4476 B4 609 275 244
a and b cand d

indicate 40~60 mesh and 80~100 mesh, respectively. indicate softwood and hardwood, respectively.
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Fig. 2. Tensile properties of WPC. (a) Larix, 40~60 mesh, (b) Larix, 80~100 mesh, (c) Quercus,
40~60 mesh, (d) Quercus, 80~100 mesh, (e) Maackia, 40~60 mesh, (f) Maackia, 80~ 100
mesh.
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Fig. 3. (a) Flexural modulus of WPC, (b) flexural strength of WPC.
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Fig. 4. Tensile properties of WPC. (a) Larix, 40~60 mesh, (b) Larix, 80~100 mesh, (c) Quercus,
40~60 mesh, (d) Quercus, 80~100 mesh, (e) Maackia, 40~60 mesh, (f) Maackia, 80~
100 mesh.
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Fig. 5. Impact strength of WPC (a) without MAPP, (b) with MAPP.
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Fig. 6. SEM images of WPC. (a) PP50/WF50-Larix, (b) PP50/WF50-Quercus, (c) PP50/WF50-

Maackia, (d) PP47/WF50/MAPP3-Larix, (e) PP47/WF50/MAPP3-Quercus, (f) PP47/

WF50/MAPP3-Maackia.
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