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Effect of Different Peroxides on XLPE Properties
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Abstract : The peroxide cross-linking method was employed by introducing four different peroxides into low-density polyeth-
ylene (PE-LD) while maintaining uniform doping levels, resulting in a series of cross-linked PE (XLPE) samples with varying
degrees of cross-linking. To accelerate the formation of electrical tree branches in XLPE, an external needle-plate electrode method
was used, and the morphology of electrical trees was observed using an optical microscope. Furthermore, the non-crystalline
region’s crystalline morphology and appearance changes in the samples were analyzed in detail using differential scanning calorime-
try, scanning electron microscopy, and polarizing optical microscopy. The results find that XLPE with the addition of bis (tert-
butylperoxy) diisopropylbenzene exhibites excellent resistance to electrical tree growth. Additionally, it is observed that higher cross-
linking levels correlates with stronger resistance to electrical tree growth. Under certain conditions, the cross-linking reaction do not
inhibit crystal growth but increases the density of connecting molecular chains in the non-crystalline region due to the polar mole-
cules produced by free radicals, resulting in a denser layered arrangement. This explains the reason why increases crystallinity
restricts electrical tree growth. The research results indicate that the introduction of different peroxides significantly affects the struc-
ture and properties of XLPE. Specifically, selecting bis (tert-butylperoxy) diisopropylbenzene as a cross-linking agent effectively
enhances XLPE's resistance to electrical tree growth.
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