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Study on preparation and dielectric properties of modified polypropylene
based cable insulating materials
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Abstract: In order to obtain polypropylene based cable insulating materials with excellent dielectric properties,
polypropylene based composites adding with nano MgO modified by silane coupling agent KH570 was prepared by melt
blending method. The effect of nano MgO addition on the microstructure, dielectric properties, and mechanical properties of
of the composites was studied. The results show that nano MgO promotes the transformation of polypropylene from «a
crystallographic orientation f, the interface of polypropylene and nano MgO is well bonded after the nano MgO is modified
by KH570. The addition of nano MgO can inhibit charge injection, when the mass fraction of MgO is 1%, the composite has
the smallest space charge density, which is 0.6 C/m*, while excessive addition of MgO can lead to local charge accumulation
in the composites. When the mass fraction of nano MgO is 1%, the composite shows the highest tensile strength (24.6 MPa),
while the breaking eclongation decreases with the addition of MgO. The direct current breakdown strength of pure
polypropylene based material is the lowest. At 100°C , the direct current breakdown strength of polypropylene based
composite materials with a MgO mass fraction of 1% is the highest (302 kV/mm), which is only 28.77% lower than that at
20°C.
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