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Effect of Degassing Time on Aggregation Structure and
Chain Structure of XLPE Cable Insulation Material
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(State Key Laboratory of Electrical Insulation and Power Equipment, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: The crosslinked polyethylene (XLPE) is degassed in laboratory, and the crosslinking
by-products content, the aggregation structure and the chain structure are investigated by tensile
test, degree of crosslinking measurement, infrared spectroscopy, differential scanning
calorimetry (DSC) and scanning electron microscopy (SEM) at different degassing time. The
results show that the crosslinking by-products are effectively eliminated during the degassing
process, and the acetophenone content is significantly reduced after 168 h degassing., then the
reduction rate slows down and remains unchanged until 336 h. However, the reduction rate of
cumyl alcohol content is small, the degassing trend slows down after 336 h. Experimental results

show that the optimum degassing time of XLPE cable is limited within 168-336 h. In the
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beginning of degassing, the free radicals inside XLPE insulation are cross-linked again and the

chain structure changes, which increases elongation at break. And there are two kinds of

aggregation structure changes in crystal nucleus formation and crystalline grain growth. The

newly developed small crystals facilitate further promoting elongation at break, the spherocrystal

growth becomes perfect, and the crystallinity increases. Moreover, the duration of chain

structure changes for a shorter period while the duration of aggregation structure changes for a

longer period, and those changes remain stable in the late degassing. According to the above

experimental results, a change model of aggregation and chain structure of XLPE cable insulation

in the degassing process is constructed, and the changes of microstructure and macroscopic

elongation at break are explained.

Keywords: crosslinked polyethylene; crosslinking by-products content; chain structure;

aggregation structure; elongation at break
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