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Wheat Straw/Polyethylene Composites Made by Hot-pressing Technology

LI Gang, QI Jing-kun, YIN Ling-yu, CHEN Lei, LIU Yi, LUO Hui, WANG Wei-hong
(Material Science &. Engineering College, Northeast Forestry University, Harbin 150040, Heilongjiang, China)

Abstract: Most woody-fiber based plastic composites have been made through the traditional
extrusion process. However, difficulty handling some large sized bio-fiber and limited board width
when using a small mould were among the barriers that prevent further development of wood-plastic
composites. The authors, in this study, used the common hot-pressing technology to explore the
potential of developing wheat straw/polyethylene composites. Polyethylene pellets were milled into
a powder and mixed with the straw strands. The mixture was then preheated before hot pressing. It
was found that the preheating not only reduced the hot pressing time, but also improved the
bonding between the straw and polyethylene powder. The selected performance of the straw-
polyethylene composite had a modulus of rupture of 14 MPa, modulus of elasticity of 1.1 GPa,

internal bonding strength of 0. 3 MPa, and thickness swelling of 4. 05%.
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Tab.1 Parameters and their levels used for -
experimental design
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Fig. 1 Surface showing the interaction between straw and
polyethylene after internal bonding testing
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Tab. 2 Selected properties of straw/PE

AES HRERE/C  AEKMAE/mn m(EH) ¢ m (PE) composite using hot pressing
1 1(170) 1(8) 1(70 * 30) HES MOR/MPa MOE/GPa  TS/% %/ (g+cm™®)
2 1(170) 2(10) 2(60 + 40) 1 10. 85 1.10 12.42 0.70
3 1(170) 3(12) 3(50 ¢ 50) 2 14.87 1.41 5.37 0.74
4 2(180) 18 2(60 * 40) 3 17,50 1.28 2.77 0.75
5 2(180) 2(10) 3(50 + 50) 4 13.87 1.25 3.40 0.72
6 2(180) 3312) 1€70 + 30 5 15.33 L1l 2.50 0.77
7 3(190) 1(8) 3(50 + 50) 6 12.62 1.36 6.67 - 0.73
8 3(190) 2(10) 1(70 + 30) 7 15.33 1.20 1.57 0.70 "
9 3(190) 312) 2060 1 40) 8 15.54 1.51 4.50 0.70
9 4.14 154 2.62 0.72
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Fig. 2 Effects of straw/PE ratio and pressing
time on mechanical properties
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Tab.3 Analysis of difference of MOE, MOR, and TS
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Tab.5 The average values of the selected
properties of straw/PE composite

#H/(ge em™3) MOR/MPa MOE/GPa TS/% IB/MPa
0.74 14 1.1 4.05 0.36

BwET  BERE  REME  mER) fm (PE)
Rmor 1. 065 8 1.894 2 3.0525
Rwvoe 0.1753 0.2100 0.2251

Rrs 3.956 7 1.776 7 5.583 3
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Tab. 4 Analysis of variance of thickness swelling rates

FEXRR RE¥F# BHE HFH F B%#
IR 0.004 9 2 0.0024 3.5326
R B ] 0.001 2 2 0.0006 0.8624
m(E#) :m (PE) 0.010003 2  0.0050 7.2200
RE 0.007 6 11 0.0007 A 0.0237

Fo.05(1,11)=4,84;F,1(1,11)=3. 23
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