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Abstract
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This study used a newly developed rotating die system for purposes of reducing entrance pressure
drop and sharkskin fracture for molten polypropylene (PP) and wood/polypropylene (WPP)
composites in a single-screw extruder. The sharkskin fracture characteristics of the PP and WPP
composite surfaces were examined quantitatively via roughness profiles and relaxation time
evaluations, and qualitatively through scanning electron microscopy (SEM) under the effects
of wood content, shear rate, die temperature, and die rotation speed. The experimental results
suggested that the entrance pressure drop of PP increased with increasing wood content and shear
rate. The die entrance pressure drop for WPP composite melt with 30%wt wood content could
be minimized by 20-50% by using a die rotation speed of 70 rpm. The roughness level
(sharkskin) and relaxation time were found to increase with increasing wood content, but
could be minimized by rotating the die , the die rotating effect being more meaningful for WPP as
compared with neat PP extrudate. The rotating die system was found to be an effective technique for
minimizing the extrusion load and fracture level of extrudate skins for high-viscosity materials such

as the wood/PP composites used in this work.

Keywords: Rotating Die/Single Screw Extruder/Composites
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IEMsTRYanyl

Shear stress

Shear rate

Power law index
Power law consistency
Viscosity

Extrudate swell ratio
Pressure drop
Density

Period

Amplitude
Relaxation time

Average melt velocity



ASTM
HDPE

kgf

L/D Ratio
LDPE
LLDPE
MAH-g-HDPE
MAPP \
MFI
MWCNT
PP

PVC

Y] d o 1
Uszanadwinaziige

American society for testing and materials
High-density polyethylene

Kilogramforce

Die-length/diameter

Low-density polyethylene

Linear low-density polyethylene

Maleic anhydride graft high-density polyethylene
Maleic anhydride graft polypropylene
Melt flow index

Multi wall carbon nanotube
Polypropylene

Polyvinylchloride

Revolution per minute

Processing time

Relaxation time

Wood polymer composites

Wood poly(vinyl chloride)composites





