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Abstract: The cross-linking rheological properties of the cross-linked polyethylene (XLPE) insulation material can
reflect the premature cross-linking phenomenon and processing performance during the extrusion process. The
hindered phenol antioxidant in the insulation material can not only inhibit the thermal oxidation and degradation
during extrusion process, but also effectively capture free radicals to inhibit the cross-linking reaction, thereby
improving the processing performance of the polyethylene melt. In this paper, insulation materials with different
types and contents of hindered phenol antioxidants were prepared, the changes in the torque and temperature of the
insulation material under shear at 140°C were tested, the cross-linking rheological properties of insulating
materials were studied, and the cross-linking degree and cross-linking by-products content of the insulating
materials were characterized. The results show that the worse the ability of the insulating material to inhibit
premature crosslinking, the more gel is produced, and the greater the equilibrium torque. The hindered phenol
antioxidant can inhibit the premature cross-linking reaction, compared with the molecular weight and steric

hindrance of hindered phenol antioxidant, the number of hydroxyl groups per unit mass is more closely related to
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the ability to inhibit premature crosslinking.

Key words: high-voltage cable insulation material; cross-linked polyethylene; hindered phenol antioxidant; cross-

linking reaction; rheological properties
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Tab.1 Change rate of torque for insulation

materials at different stages
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B-0.6 0.9 0.3
C-0.2 2.1 1.7
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D-0.4 2.6 1.5
D-0.6 1.7 1.3
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