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ABSTRACT

In this study, we were manufactured wood flour-HDPE composites by modular co-rotating twin
screw extruder with L/D ratio of 42. We was measured cone calorimeter test and thermogravimetric
analysis (TGA) to find the combustion characteristics and thermal properties for wood flour-HDPE
composites. We then evaluated the effect of three additive-type flame retardants on fire resistance per-
formance. The cone calorimeter test showed that the heat release rate (HRR) of untreated composites
was the highest Peak HRR (446.6 kW/m?) as well as Mean HRR (185.5 kW/m?). From the TGA, it
was shown that composites added flame retardants began early thermal decomposition and improved

thermal stability.

Key words : Wood-plastic composites, Cone calorimeter, Heet release rate, TGA, Tota heat release
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Table 1. Formulations of WPCs Manufactured with Flame
Retardants

o e S T,
WPC-A| 50 50

WPC-B| 50 | 50 5phr” | 20 phr

WPC-C| 50 50 5 phr 20 phr
WPC-D| 50 50 5 phr 20 phr
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Table 2. Experimenta Conditions of TGA Andyss

Items Conditions

Scan Temperature 30~700°C

Sample Weight 6.0~14 mg
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Table 3. Experimenta Results of Cone Calorimeter Test
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(b) WPC-B specimen.
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Figure 2. Photograph of the samples.
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Materials Density Weight Mass Lost HRR? [kW/m] THR® EHCoen®
(gcm?) [d] [d] Peak Mean [MIm?] [MJkd]
WPC-A 1.10 111.0 1011 446.6 1855 3339 29.2
WPC-B 1.09 110.0 753 2436 1118 201.3 236
WPC-C 114 115.0 95.4 3633 1615 290.7 26.9
WPC-D 1.19 107.0 68.6 237.9 118.4 2130 27.4

%Heat Release Rate Per Unit Area, PTotal Heat Release, °Effective Heat of Combustion
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Table 4. Mean HRR a 180s and 300s

_ Mean HRR [kW/m?|
Materials
180 [sec] 300 [se]
WPC-A 305.0 277.8
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WPC-C 257.1 2277
WPC-D 160.7 143.6
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Table 5. Initial Decomposition Temperature and Residue of
Wood flour-HDPE Composites

Sample IDT (°C) Residue (%)
WPC-A 288.22 8.10
WPC-B 206.11 23.01
WPC-C 250.07 13.08
WPC-D 272.86 18.76

1004 -

80

60 -

Weight (%)

40

20 4

T T T T T
o 100 200 300 400 500 700

Temperature(°C)

Figure 5. TGA curves of wood flour-HDPE composites.
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