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Research on Temperature-stress Distribution and
Interface Cracking Law of Cable Joint Under
Micro-gap Continuous Discharge

WANG Chengjiang, GUO Mingrui, ZHANG Yang, ZENG Hongping, ZHANG lJing, ZHU Mengya
(College of Electrical Engineering & New Energy, China Three Gorges University, Yichang 443002, China)

Abstract: In order to deeply study the variation rule of cable joint temperature and stress under micro-gap
discharge and explore its influence on the cracking of the composite interface of cable joints, we took 110 kV cable
intermediate joint as the prototype, established a three-dimensional simulation model combining with the most
common air gap position in actual cable joint. Temperature, stress, and interface crack were taken as indexes to
measure the damage degree of cable joint, the initial grip force between cable joint and ontology as well as the air
gap pressure were taken into consideration, the charge law of temperature and stress of the joint with the change
of gap discharge energy, air gap pressure, air gap thickness, and air gap position was calculated by finite element
method. The effect of the change of gap discharge energy and air gap pressure on cracking situation of the
composite interface of the joint was studied in detail. The results show that with the increase of the gap discharge
power, the local temperature and stress near the gap increase rapidly, and the interface cracks appear at a distance
from the original air gap and new gap generates. With the increase of the air gap pressure, the gap pressure
decreases at first and then increases. The negative air gap pressure can increase the local stress, while the positive
air gap pressure can reduce the local stress in a certain range, which leads to the interface cracking on both sides of

the gap, results in the continuous expansion of the original gap.
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Tab.1 Material property parameters used for

temperature field calculation

g % /(kg/m®)  HEAEE/(/(kg-K)) FHAE/(W/(m-K))
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REMGIR 1100 1271 0.270
e 1380 2 100 0.167
Gl 1.205 1005 0.026
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stress field calculation

RE HFAEL  BPERCE/MPa  BUAK £ EU/(x10°K )
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Fig.3 Local temperature-stress distribution of cable joint

with silicone rubber-main insulation micro-gap
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Fig.4 The maximum air gap temperature varies with the

gap discharge power
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Fig.7 The local stress distribution of

air gap under different gap discharge power
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Fig.9 The local stress distribution under
different air gap pressures
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Fig.10 The maximum stress of the gap wall

varies with air gap thickness
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Fig.11 The effect of gap discharge power on the

interface cracking
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interface cracking
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