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Preparation and performance of healable silicone rubber insulating
materials based on dynamic hindered urea bonds

WANG Dawei', SHANG Yingqiang', LIU Qing', ZHENG Tianyu',
XU Yiming®, LU Zepeng’, ZHANG Lei
(1. State Grid Beijing Electric Power Company, Beijing 100022, China; 2. State Key Laboratory of Electrical
Insulation and Power Equipment, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: To achieve the healability and reprocessability of silicone rubber insulating materials, it is feasible to introduce
healable functional groups into the structural network of silicone rubber to extend its service life and reduce the safety
hazards of power system operation. This paper used silane coupling agents to introduce amino groups into the main chain of
silicone rubber, and then introduced dynamic hindered urea bonds into the silicone rubber network through the reversible
reaction of isocyanates and hindered amines. A healable silicone rubber material was prepared, and the mechanical,
electrical, healable, and reprocessable properties of silicone rubber were studied. The results show that the insulation
performance of silicone rubber containing dynamically hindered urea bonds meets the application standards. Under certain
temperature and pressure, silicone rubber samples can heal mechanical damage and electrical breakdown damage with high
healing efficiency. The sample can be reprocessed through the cutting-hot pressing process, and the reprocessed sample can
still retain certain mechanical and electrical insulation properties.
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