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STUDY ON METASTABILITY PHENOMENON IN PROCESSING OF ULTRAHIGH
MOLECULAR WEIGHT POLYETHYLENE
Wu Danl, Fang Limingl'z'3 , Cao Xianwu3 , Zhao YaomingI
(1. School of Materials Science and Engincering, South China University of Technology, Guangzhou 510640, China; 2. Key Laboratory
for High Performance and Functional Polymer Materials of Guangdong Province, South China University of Technology, Guangzhou 510640, China;
3.Key Laboratory of the Ministry of Education for Polymer Processing, South China University of Technology, Guangzhou 510640, China)
ABSTRACT A high-pressure capillary rheometer was used to process ultrahigh molecular weight polyethylene ( UHMWPE) .
The metastability phenomenon of UHMW PE melt flow was observed in a narrow temperature window around 10°C above the theoretical
melting point of PE crystal. In this temperature window, the minimum values of extrusion pressure and melt viscosity were revealed,
and the flow was stable. The surface of processed UHMWPE rod was smooth, and the melt fracture was significantly reduced. The fea—
sibility of using metastability phenomenon to process UHMWPE was explored, and the effects of extrusion temperature, heat history,
extrusion speed and applied load on the metastability phenomenon were studied. The results showed that the metastability phenomenon
appeared in the temperature window of 154 =157 °C for UHMWPE with a molecular weight of 3.5 x10°. This research could provide a
new and practicable processing method to manufacture UHMWPE using a high-pressure capillary rheometer in a narrow low temperature
window, which could improve the processability of UHMWPE.
KEYWORDS ultrahigh molecular weight polyethylene, metastability phenomenon, extrusion processing
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