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Abstract

Project Code : MRG5380252

Project Title : Investigations into elastic behavior of flowing polymer melt in the annular rotating die

of extrusion processes.

Investigator :  Asst. Prof. Dr. Naret Intawong Department of industrial engineering, faculty of
engineering, rajamangala university of technology lanna 128 Huay Kaew Road,

Chiang Mai, 50300, THAILAND.
E-mail Address : naret_i@yahoo.com
Project Period : 2 Years

Abstract:

This research concerns with design and construction of annular rotating die used for studying
rheological property, pressure drop, and swell behavior of melt HDPE in single screw extruder. Results
of the experiment showed that pressure drop found in normal annular die (0 rpm) increased with the
increase of shear rate, but decreased with the increase of tested temperature. On the contrary, pressure
drop found in annular rotating die tended to decrease steadily with the increase of rotating speed.
Particularly at low tested temperature and shear rate of 22 s' 1029 s_l, the decreasing percentage of
pressure drop rose up to 45%. The decrease of pressure drop in annular rotating die had significant
direct effect on rheological property and both Diameter and Thickness swell behaviors. That is, shear
stress tended to decrease with the increase of rotating speed, up to 43% at 70 rpm. In addition, it was
also found that Diameter Swell decreased when pressed through rotating die, whereas the Thickness
Swell increased with the increase of rotating speed. These results could be utilized for the control of
work produced with annular die, for example, extrusion blow moulding or pipe extrusion process using
rotating die. The size of parison bar could be adjusted both in thickness and outer diameter, with no
need to change any production parameter of the polymer extrusion process.

Key words: Pressure Drop, Polymer Rheology, Diameter Swell, Thickness Swell, Single Screw

Extruder, Die Design.
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