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The influence of the process factors on the physical properties of recycled wood-plastic composite panels
was investigated - Three recycled plastics (polystyrene, polyethylene, and polypropylene) and poplar ( Populus
sp- ) fiber were used as the main raw material. and the various process factors such as different kinds of
plastics: the mixing ratio between the wood material and its plastic counterpart and hot-pressing temperature
were examined- The results show that in terms of desirable properties the preferential order of three plastics is
polystyrene, polypropylene and in last place, polyethylene. The mixing ratio between wood and plastics has its
best performance at 50/50 wood-plastics ratio- Properties of tensile strength and IB decrease when the wood-
plastic ratio is lower and properties of MOR and MOE are weakened when it becomes higher- A hot-pressing
temperature of 190°C s the best among three levels of temperature- MOR, MOE. tensile strength and IB
decrease when temperatures are lower- At extremely high temperature the wood fiber material degrades
drastically and starts to seep out - Based on both of the maximum difference analysis and the variance analysis
significance test shows the optimum conditions for recycled plastics/ composites to be polystyrene » a wood-plastic
ratio of 50/50 and a hot-pressing temperature of 190°C.
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TABLE 1 Variable factors and levels for recycled plastic-wood

fiber composites
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TABLE 2 The experiment design of the recycled plastic-wood

fiber composite panels
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1 1(PP) 1(30:70) 1(170)
2 1(PP) 2(50150) 2(190)
3 1(pPP) 3(70:30) 3(210)
4 2(PS) 1(30:70) 2(190)
5 2(PS) 2(50150) 3(210)
6 2(pS) 3(70:30) 1(170)
7 3(PE) 1(30:70) 3(210)
8 3(PE) 2(50150) 1(170)
9 3(PE) 3(70%30) 2(190)
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TABLE 3 Test results of recycled plastic-wood fiber composites

W OBE 4Rk il #lh M NZES R
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Eom ) BEIY (em 2) MPa MPa  MPa  MPa
1 1.03 1.90 8.48 24.76 2217.46 2.52 13.33
2099 5.51 814  27.03 2192.69 1.84 14.09
3097 12,01 7.59  19.12 1902.58 1.14 7.24
4 1.8 1.26 440  35.87 2853.17 2.71 22.91
5099 1.79  3.95 46.22 4093.41 2.75 24.12
6 0.8 17.39  4.41 2240 1724.12 0.47 10.74
70.98 0.7  12.84  14.87 928.57 2.5 10.56
8 0.8 4.67 851 17.85 1292.14 1.42 10.01
9 1.04 7.96  7.98  24.53 2037.24 1.03 14.29
S 0.98  5.92  7.37  25.85 2137.93 1.82 14.17
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TABLE 4 The maximum difference analysis under the process

factors and levels
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TABLE 5 The variance analysis and significance test of the process factors
PEfg TZHT B E i 2277 F1 Rl =S oyl F1E B
WL Rk 2 19.334 9.667 1.12 0.360 7
- ARH TR L 2 406.007 203.004 23.53 0.000 1
2 hjmf’?g P LB 2 38.489 19.244 2.23 0.153 8
LS TP 11 94.920 8.629
Bt 17 558.750
B R 2k 2 0.981 0.491 0.75 0.474 1
AW 2 0.832 0.416 0.64 0.530 6
e P LB 2 1.642 0.821 1.26 0.288 7
m 94 61.297 0.652
Bir 100 64.753
B2k 2 5 199.449 2599.724 46.20 0.000 1
AR 2 1581.731 790.866 14.08 0.000 1
5 1 U 2 1 303.452 651.726 11.60 0.000 1
TP 90 5 055.754 56.175
Bt 96 13 140.385
YLK 2 35 593 202.928 17 796 601.464 29.62 0.000 1
AU FE I 2 7 733 747.759 3 866 873.880 6.44 0.002 4
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m 28 6.150 0.220
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Bl R 2k 2 1299.729 649.864 30.07 0.000 1
A BB 2 470.003 235.001 10.87 0.000 1
Ry R P L 2 507.616 253.808 11.74 0.000 1
w2 89 1923.322 21.610
Bt 95 4 200.670
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