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Influence of extrusion temperature on mesoscopic morphology and
properties of cable insulation materials

LI Shikun', LI Wenpeng', SHI Xiaoning', BI Shuxin', SONG Pengxian’,
TANG Qinghua’, ZHANG Chong', CHEN Xin'

(1. State Key Laboratory of Advanced Power Transmission Technology,
China Electric Power Research Institute, Beijing 100192, China;
2. Electric Power Research Institute, State Grid Tianjin Electric Power Company, Tianjin 300384, China)

Abstract: To investigate the influence and mechanism of extrusion temperature on the mesoscale crystalline morphology
and comprehensive performance of high-voltage cable insulation materials, we prepared three types of insulation materials
by controlling the extrusion temperature. Systematic characterization, electrical and mechanical performance testing, and
simulation were employed to reveal the structure-property relationship between crystalline morphology and material
performance. The results show that at an extrusion temperature of 120°C, the insulation material exhibits densely packed and
uniform crystal configuration, and shows optimal crystallinity and crystal size, which is 42.28% and 15.15 um, respectively.
The improvement of crystal morphology can slightly enhance the dielectric constant of insulation materials and maintain
extremely low dielectric loss, while can significantly increase the adhesive yield, volume resistivity, electric strength, and
elongation at break of insulation materials. According to the mutual verification of simulation and experimental results, it is
concluded that complete crystal configuration, larger crystal size and crystallinity can minimize the distortion degree of
electric field in the amorphous region, suppressing the occurrence of partial discharge and breakdown, resulting in the
electric strength reaching the optimal value (390 kV/mm).
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Fig.1 Comparison on extruded morphology of insulation

materials under different extrusion temperature
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different extrusion temperature
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Fig.7 Dielectric constants and dielectric loss factors of

insulation materials under different extrusion temperature
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Fig.11 Tensile strength and elongation at break of insulation

materials under different extrusion temperature
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