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Study on Preparation of Graphene Modified Polyolefin Conductive Composites
and Optimization of Electromagnetic Shielding Performance
of Power Cable Shielding Layer

SHE Yongming, FENG Mengmeng
(Henan College of Industry & Information Technology, Jiaozuo 454000, China)

Abstract: To address the issues of conventional metal shielding layers for power cables, such as high mass, easy
corrosion, high cost, as well as the insufficient electromagnetic shielding effectiveness and poor stability under operating
conditions of existing shielding materials, the study employed low-density polyethylene and ethylene-vinyl acetate
copolymer as the polyolefin matrix to prepare graphene-modified conductive composites via melt blending. The
conventional one-step method and an optimized stepwise feeding method were experimentally compared. Maleic
anhydride-grafted polyethylene (PE-g-MAH) was introduced as a compatibilizer, and the graphene loading was adjusted to
enhance the electromagnetic shielding effectiveness of the composites. Key parameters of the optimized composites,
including volume resistivity and electromagnetic shielding effectiveness, were evaluated. Actual cable samples were
fabricated to verify the applicability of the composites in power cable shielding layers. The results indicated that with an
optimized graphene mass fraction of 5% combined with the pre-dispersion process using PE-g-MAH as a compatibilizer,
the volume resistivity of the composite decreased to 1.2x10° Q -cm, and the electromagnetic shielding effectiveness
reached 36.5 dB at 1 000 MHz, representing an improvement of over 40% compared with the unoptimized system. After
1 000 bending cycles and 1 000 h of hygrothermal aging, the shielding effectiveness retention rates were 94% and 92%,
respectively, demonstrating that the mechanical and weather resistance properties meet the requirements for cable

installation. The composite exhibited promising application prospects in power cable shielding layers. The study provides
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technical support for the replacement of traditional metal shielding materials with conductive plastics.

Keywords: Graphene modified polyolefin; Conductive composites; Shielding layer of power cable; Electromagnetic

shielding
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Fig.1 Mechanical properties of composites
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Fig.2 SEM images of cross section of composites
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Fig.3 Conductive and shielding properties of composites
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