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Study on self-recovery characteristics of silicon rubber electrical tree
without external interventions
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(1. State Grid Beijing Electric Power Research Institute, Beijing 100075, China; 2. State Grid Beijing Electric
Power Company, Beijing 100031, China; 3. Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: To deeply understand the self-recovery mechanism of electrical tree in silicone rubber (SiR), the self-recovery
characteristics of SiR electrical tree were studied in this paper. The morphology variation during the self-recover process of
electrical tree in SiR were observed, the elastic modulus and crosslinking density of SiR during the self-recovery process of
electrical tree were tested, and the self-recover mechanism of SiR electrical tree was analyzed. The results show that the
electrical trees in SiR exhibit self-recovery characteristics without external interventions including external electrical field
and healing fillers, wherein some branches of electrical tree gradually degrade and eventually disappear, meanwhile the
fractal dimension gradually decreases, and the rate of self-recovery exhibits the stage characteristics of fast at first and then
slow. During the self-recovery process, the elastic modulus of SiR sample increases slightly from 0.964 MPa to 0.977 MPa,
and the crosslinking density decreases slightly from 1.886x10* mol/g to 1.883x10™ mol/g. After recovery, the physical
crosslinking density of electrical tree deteriorated area increases slightly from 0.55x10™ mol/g to 0.58x10* mol/g. Combined
with the growing mechanism of SiR electrical trees, it is analyzed that the self-recovery process of SiR electrical tree is
essentially the elastic contraction of tree channel, which is controlled by the gas flow in the channel and accompanied by the
reconstruction of hydrogen bond.

Key words: silicone rubber; electrical tree; self-recovery; crosslinking density
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