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Effect of Microcapsule on Insulating Properties of Polyethylene
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Abstract: Polyethylene cables would generate crack defects inevitably during long-term operation, which will
cause partial discharge faults and threaten the normal operation of power grid. Polyethylene composite materials
doped with microcapsules could realize the self-healing of cracks. In order to study the effect of microcapsules on
the insulating properties of polyethylene materials before repair, we prepared pure polyethylene samples and
polyethylene composite samples doped with different concentrations (0, 0.5%, 1%, 5%, 10%) of microcapsules,
and their basic performance, volume resistivity, and AC electric strength were measured. The results show that the
volume resistivity of composite samples doped with a small amount of microcapsules (<1%) is significantly higher
than that of pure polyethylene samples. But when the concentration is larger (>1%), the volume resistivity decreas-
es. Compared with the pure polyethylene sample, the AC electric strength of the composite materials decreases, but
when the concentration is no greater than 1%, the decrease amplitude is smaller, which could meet the normal oper-
ation requirements of cable. This is mainly related to the crystallinity of material, the interface effect between
microcapsule and polyethylene, and the characteristics of microcapsule itself. In general, when the doping concen-
tration of microcapsules is no greater than 1%, the insulating properties of the polyethylene composite material can
meet the requirements of normal operation for cable.
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Fig.1 The scanning electron micrograph of microcapsule
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Fig.3 Polyethylene/microcapsule composite
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Fig.4 The tensile properties of polyethylene/microcapsule
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Fig.5 The thermal properties of

polyethylene/microcapsule composite samples
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Fig.7 The heat flow curves of

polyethylene composite sample
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Tab.1 The DSC results of polyethylene composite sample

FE il AH,/(J/g)
4l PE 118.543.55
PE-0.5% 125.8+4.28
PE-1% 132.946.79
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PE-10% 111.4+6.27
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Fig.8 The crystallinity of polyethylene/microcapsule

composite samples
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Fig.10 The schematic diagram of

charge trapping at interface
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Fig.11 AC electric strength of

polyethylene composite sample
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