172

[AM2EREE Vol.51, No.3,p. 172-179 (2005) (—#&&H30)]

AB-TIRF v VEEMOFTEMSE (B2 1
¥ v ETUREBSRICK 2 REMSME ORI & FE~
STHIE2, MEZE S, RS, BBHH, gIla=.s

Flow Properties of Wood Powder-Plastic Mixture IL.
Analysis and evaluation of flow properties by capillary flow tests*!

Hiroshi IMANISHI *?, Naho SoMA *3, Kazutoshi TAKEUCHI*3,
Hideaki SUGINO** and Kozo KANAYAMA *3

Capillary flow tests were conducted on wood powder-plastic mixtures, and the analysis and evaluation of flow
properties were performed based on a generally steady state. Apparent viscosity and slip velocity at the capillary
wall were found analytically, and flow velocity distribution and details of the flow state were considered.

Consequently, it was inferred that the flow of the wood powder-plastic mixture was a composite of significant
non-Newtonian flow and slip at the capillary wall. The proportion of flow attributed to the existence of slip at the
capillary wall was sizeable among the entire flow. It was suggested that the rate would be large when the capillary
diameter was small and the shear stress was high.

Keywords:  wood powder-plastic mixture, capillary flow test, flow property, apparent viscosity, slip velocity.
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Fig. 1. Schematic illustration of the capillary flow test.
Legend: (D: Piston, @ : Cylinder, @ : Wood powder-plastic
mixture, @ : Capillary, ®: Jig, ®: Heater.

Notes: L: Capillary length, R : Capillary radius, F: Load.
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Fig. 2. Schematic illustration of flow velocity distribution
in case there is slip at the capillary wall.

Notes: wv,: Slip velocity, v: Shear flow velocity, » : Distance
from the center of the capillary, R : Capillary radius.
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Fig.3. Relationship between volume of wood powder-
plastic mixture in the cylinder and load in capillary
flow tests.

0 Area showing the dynamic equilibrium
state,

Capillary length : 30 mm, capillary diameter : 3 mm.
Press speed : A : 1.70 mm/min, B : 9.19 mm/min,
55.9 mm/min.

Legend :

Notes :
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Fig. 4.  Relationships between press speed and dynamic
equilibrium load, F.
Legend: O: (L,D)=(10,1),0: (L,D)=(20,1),@®: (L,
D) =(30,1), & :(L, D) = (10,3), & : (L, D) = (20,
3),4: (L,D)=(30,3,0: (L,D)=(10,5),0:
(L, D)= (20,5, M: (L,D) = (30,5).
L Capillary length (mm) , D: Capillary diameter
(mm).

Notes :

Table 1. Relationships between apparent shear rate, I"w, and
AP, for which the inner pressure in the cylinder
was substituted.

Coefficient of

L D Regression equation corelation
10 1 AP=162T " 0.997
20 1 AP=326T."" 0.996
30 1 — -
10 3 AP=368T."% 0.993
20 3 AP=4951."" 0.992
30 3 AP=566T."* 0.997
10 5 AP=572D " 0.993
20 5 AP=621T." 0.962
30 5 AP=696T . 0.990

Notes : L : Capillary length (mm), C: Capillary diameter (mm),
A P Pressure in the cylinder in the dynamic equilibrium
state (MPa), I" v : Apparent shear rate (1/s) .
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was substituted.

Legend: O,0,@®: R=1/2, A, A A:R=32 10 MR:

R=5/2.

L : Capillary length (mm) , R : Capillary radius

(mm), AP : Pressure in the cylinder in the

equilibrium state, I",: Apparent shear rate (1/s).
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Fig.9.  Flow velocity distribution.

Legend: Solid line: flow velocity distribution of composite
flow, Dashed line: flow velocity distribution that
assumed a Newtonian fluid which flows at the same
volumetric flow rate as the composite flow.

Notes: Volumetric flow rate : 20 mm?s.
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