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Flow Properties of Wood Powder-Plastic Mixture 1.
Understanding of flow properties by capillary flow tests*!

Hiroshi IMANISHI *2, Naho SOMA *3, Kazutoshi TAKEUCHI*3,
Hideaki SuGINO*# and Kozo KANAYAMA *3

In order to study the flow properties of wood powder-plastic mixture with a high proportion of wood powder,
flow tests using capillaries of various sizes were performed. After starting to load, the mixture did not flow for a
while but was only compressed. When the load increased to some extent and the mixture started to flow, a yield
point of load was observed. As the mixture began to flow out continuously, flow resistance of the mixture and load
generally balanced and a dynamic equilibrium state appeared. A high correlation was observed between yield load
and dynamic equilibrium load. By using capillaries of various sizes, extrusion molded material with greatly
differing bulk densities and surface characteristics was obtained. As for the surface characteristics, the same
phenomenon as the defective molding called melt fracture in plastic molding was observed.

Keywords:  wood powder-plastic mixture, flow property, capillary flow test, extrusion molded material.
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Fig. 1. SEM Photograph showing wood particles.
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Fig. 2. Schematic illustration of the capillary flow test.
Legend: (I : Piston, @ : Cylinder, @ : Wood powder-
plastic mixture, @ : Capillary, & : Jig, ® : Heater.
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Fig. 3. Change of temperature at center of wood powder-

plastic mixture.

Heating method : Refer to Fig, 2, target temperature :
80°C.
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Fig.4.  Relationship between volume of wood powder-
plastic mixture in a cylinder and load in a capillary
flow test.

Legend: O : Point showing the outflow of wood powder-

plastic mixture from the capillary exit, &

Area showing the dynamic equilibrium state.

Capillary length : 10 mm, capillary diameter ;: 3

mm.
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Fig.5.  Effect of Don Fy and Fyy.
Legend: O: L=10mm,[]: L=20 mm, & : L=30 mm.
Note:  L: Capillary length.
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Fig.6. Relationship between yield load and dynamic
equilibrium load.
Legend: Refer to Fig. 5.
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Fig.7.  Effect of capillary size on bulk density of wood

powder-plastic mixture and extrusion molded
material.
Legend: Solid symbol : bulk density of wood powder-plastic
mixture in a cylinder, open symbol: bulk density of
extrusion molded material. @, O : L=10 mm, [,
[ : L=20mm, & | & : L=30 mm. L : Capillary
length.
Bulk density of wood powder-plastic mixture in a
cylinder is a calculated value based on the mixture
volume when the outflow of mixture from the
capillary exit was confirmed (Refer to Fig, 4).
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Legend : Refer to Fig. 5.
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Fig. 9.
Note :

Photographs of the extrusion molded material.

Two numbers in each parenthesis, the first is the
capillary length, L (mm), and the second is the
capillary diameter, D (mm).
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