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Abstract: Polymer/wood flour composites are recently attracting a lot of interest because they are economic and eco-
friendly. In this study, the effects of wood flour size on the thermal and mechanical properties of a polypropylene/wood
flour composite were investigated. Mechanical properties of the composite samples prepared by melt-mixing and com-
pression molding were tested by UTM and an izod impact tester, and thermal properties of them were measured by TGA,
DMA, DSC and TMA. The best coupling agent was selected by testing three kinds of maleic anhydride modified
polypropylene coupling agents, and under the same condition, the effects of wood flour size on the physical properties
of the composite were investigated. According to the test results for four different wood flour sizes of 600, 250, 180 and
150 pm, flexural strength, flexural modulus, crystallinity and water-resistivity of the composite increased with decreasing
wood flour size.
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Table 1. Composition of the WPCs
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AL8-3}99th. Haake Rheomix 600(Rheomix 600, Thermo
Scientific, Germany) €-8-&¢7]15 AH&-sle] WPC Fahe-=

E 88EF175°C, 155, 60 rpm)sti o &-§&3ES &
el Aoz Al xst7] 918 Carver hydraulic hot press
(Model 3912, Carver, USA, 180 °C, 1000 psi, 63-)Z A}-&-3}
of ASAE st o|FAl Alxg W] AHE AE+A
of g Adste] dF, 7AH 54S S5kt HA 9
AZHAS AAE7] 8] 150 um 27)2] BE-S A}E-s)o]
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3l7] 9lste] Table 190 AHElgh 4 2 == WPC A|H
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AREsE Tt A @S ASTM D7900 wet X &bl
80x10x4 mm Z7|2 F 71| AT AlZsie] 1kNe| Pt
6.5 mm/min®] == A% v HFpkS s =5
ZAEAS S157] 93 ASTM D25691 wah A|HS Az¢
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Composition (%)
Sample ID Average wood VIAPP
flour size (um :
(1m) Wood flour PP (PH-200) Lubricant Colorant
W600 600
W250 250
70 23 1.5 2.5 3.0
W180 180
WI150 150
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Figure 1. Flexural strength and flexural modulus of the WPCs com-

prising different coupling agents.
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Figure 2. Effects of wood flour size on the flexural strength, flex-
ural modulus, and impact strength of the WPCs.
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Figure 3. Storage modulus and tand curves of the WPCs.
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Figure 4. Thermal decomposition behavior of the WPCs.
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Table 2. Thermal Properties of the WPCs Obtained from DSC
Analysis

Sample ID (Zé,) Heat ((}fgt;usion Crys(t;l);inity
W600 161.9 14.2 44.8
W250 162.2 14.9 47.0
W180 162.4 16.8 53.0
W150 162.9 17.8 56.3

Table 3. Linear Thermal Expansion Coefficients of the WPCs
(Calculated from the Dimension Changes between -30 °C and
30°C)

Linear thermal expansion

Sample ID coefficient (um/m°C)
W600 4.68
w250 4.58
W180 4.56
WI150 4.20
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WPCs after water absorption and drying.
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