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Comparative study on scorching resistance of cross-linked
polyethylene insulating materials

LIU Hao', LIU Hongjian', LOU Tiecheng’, WU Yifan', WANG Shihang', LI Shengtao', ZHOU Hong’

(1. State Key Laboratory of Electrical Insulation and Power Equipment, Xi'an Jiaotong University,
Xi'an 710049, China; 2. State Grid Shanghai Municipal Electric Power Company, Shanghai 201708, China)

Abstract: Three brands of commercial cross-linked polyethylene insulating materials for high-voltage cables were selected
as the research objects. At first, the scorching resistance of three insulating materials was compared and analyzed by the
change rule of melt torque of insulating materials with temperature under the action of high temperature shearing, and the
scorching degree of the scorched sample was characterized by the gel content. Then, the method of using the torque change
rate of insulating material melt under high temperature as the characteristic quantity to characterize the scorching resistance
of insulating material was proposed, and the effectiveness of this method was verified by characterizing the scorching degree
of different brands of commercial insulating materials. In addition, the crosslinking agent content and antioxidant content in
the three insulating materials were compared and analyzed by infrared spectrum, and the correlations between the additive
content of insulating material, the molecular weight of base material, and its scorch resistance were established on the basis
of molecular weight of insulating material base material measured by gel permeation chromatography. The results show that
the scorching resistance of different commercial insulating materials can be effectively distinguished by the torque analysis
on insulating materials under the action of high temperature shearing. It is found that the high content of crosslinking agent
is the main reason for the poor scorching resistance of insulating materials, and the scorching resistance of insulating
materials can be improved by appropriately reducing the crosslinking agent content, increasing the antioxidant content, and
reducing the weight average molecular weight.
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Fig.1 Change curves of the torque and temperature of

insulating material and material temperature with time
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Tab.l Scorching parameters of insulating materials
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Fig.2 The relationship between scorching rate,

gel content, and equilibrium torque
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Fig.3 Infrared spectra of scorched samples
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Tab.2 Additive content of insulating materials
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Fig.5 Torque-time change curves of insulating materials
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