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Figure 1 SEM photos of die rotation extruded PE pipes with different diameters. The direction of arrow

showed the axial direction

2 SR B & R 45 12 PE & Y 2D-WAXD, 1] LUE 1, R 55 i PE 4 1 4 1 55 i 25 il
li 5 LB A P 38 T e 5 i ) e Ry 08 KL X 55 SEM S5 2R — 2L

_— 20 32

P2 TR B A B AR [ AE £ PE SR 2D-WAXD
Figure 2 2D-WAXD patterns of die rotation extruded PE pipes with different diameters
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Figure 3 The photographs of the strips and rings of die rotation extruded PE pipes after thermal shrinkage experiments
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Figure 4 Hoop strength of the convention extruded and die rotation extruded PE pipes
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Figure 5 Crack length increment during cone testing for the convention extruded and die rotation extruded PE

pipes with different diameters
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Rotation Extrusion of Polyethylene Pipes with Different Diameters

NIE Min, HU Xiao-yang, WANG Qi”
(State Key Laboratory of Polymer Materials Engineering » Polymer Research Institute of Sichuan University ,
Chengdu 610065, China)

Abstract: In this paper, polyethylene (PE) pipes with three diameters were prepared via die rotation extrusion and a
thorough research was done on their microstructures and properties. The experimental results showed that compared to
shish-kebab parallel to axial direction of PE pipe prepared by convention extrusion, hoop drag flow caused by die rotation
was superimposed on axial traction flow during die rotation extrusion and the polymer flow direction was off the axial
direction of the pipe so that the direction of shish-kebab alignment deviated from the axial direction to increase hoop
orientation of the PE pipe and improve significantly the hoop strength and suppress the crack growth along the axial
direction. With the increasing diameter of the PE pipe, hoop linear velocity went up at the same angular velocity and the
angles of shish kebab deviated from the axial direction became larger so more improvement was achieved in the PE pipe with
the longer diameter.
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