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Abstract: In response to the changes in mechanical and electrical properties of polypropylene
(PP) after toughening with an elastomer, which leads to a decrease in material’ s electrical
performance due to the introduction of the elastomer, a blend method is employed to add different
mass fractions of polyolefin elastomer (POE) into the PP matrix. Firstly, considering research on

mechanical and insulation properties of composite materials, the optimal POE ratio for the best

ks H . 2024-09-20, EHF A WP 1988—) . . Wt By GEfE/ES . B 8. L4 S im,
FATH . BOF M AR B H (GDKJXM20222136)
W 2% Wy RS TR] . 2024-12-10 [ 2% Hi BB AIE : https: // link. enki. net/urlid/61. 1069. t. 20241209. 1553. 004



o544

PSRN R SRR A S BB ) HL A AT H

61

overall mechanical-electrical performance is proposed. Furthermore, the space charge accumulation and
charge transport characteristics of PP/POE composites at high temperature are analyzed based on
the microstructure, thermal transition characteristics and insulation properties of the composites.
The research shows that with an increase in POE content, the elastic modulus of PP/POE
composites decrease, and the direct current breakdown strength decreases with increasing POE
content. Under high electric fields, the electrical conductivity of the composite with wpor =40%
is the lowest among all composites, approximately three times that of PP conductivity. Other
composites exhibit electrical conductivities one order of magnitude higher than PP. At 20 °C,
composites with wpog = 50% , 60% respectively show significant anisotropic charge accumulation. At
high temperatures, the DC breakdown strength of PP and the composite with wpor = 40%
decreases with increasing temperature. The spatial charge performance of PP is relatively stable,
while the spatial charge accumulation in the composite with wpoz = 40% increases with temperature,
especially above 60 °C, leading to a significant increase in internal space charge. This research reveals

that the accumulation of space charge and the dramatic increase in electrical conductivity of PP/POE

composites at high temperatures are key issues limiting their insulation performance.
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