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Research on key properties of XLPE insulated high
voltage cable shielding resin
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Abstract: In order to further clarify the key properties of matrix resin in semiconducting shielding materials, three different
types of semiconducting shielding materials at home and abroad were selected, and their microstructure characteristic,
mechanical properties, electrical properties, and rheological properties were tested. The results show that the volume
resistivity of each shielding material is low, and the temperature stability of resistivity is good. The acrylate content of the
imported shielding material matrix resin is higher, polarity is greater, and the mechanical toughness is better. At the same
time, the pseudoplasticity of the imported shielding material is stronger. In a certain shear rate range, the viscosity of the
material can be reduced by increasing the shear rate appropriately, and the energy consumption can be reduced by increasing
the fluidity, and then the production efficiency can be improved. Based on the results of the experimental analysis, the
polarity or ester content of the material is proposed as a key parameter to reflect the matrix resin in the semiconductive
shielding material.
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Fig.1 Variation of volume resistivity of each shielding

material with temperature
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Tab.1 Tensile performance test results of shielding material

WA FAPERE/MPa W2/ % B3R/ MPa
1 BE R 96.3 190.6 18.3
2* R R 135.7 189.9 21.0
3*BE MR 92.4 2432 19.5
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Fig.2 Rheological properties of shielding material
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Tab.2 The rheological performance parameter table of

shielding material

WA RHEn i
1" 0.332+0.014 0.535+0.016
2¢ 0.390+0.016 0.445+0.018
3 0.321£0.012 0.577+0.011
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Fig.3 DSC curves of shielding material crystallization

process(Including peak separation processing)
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Tab.3 DSC test result data of shielding material sample

WSS T,/C AH,/C T,C AH, /C AH  /AH , T, /C AH, . ./C 7.,/ C AH,, ,/°C  AH, . JAH, .
1# 75.5 30.0 87.1 19.9 1.5 90.4 39.9 102.1 133 3.0
2 75.3 24.8 90.7 26.9 0.9 91.7 353 105.2 13.8 2.6
kil 74.0 27.5 — — — 88.2 28.5 — — —
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Tab.4 Atomic proximity distance of shielding material

ARG S SR ABIEEE/A B CATIGBER/A B ZATILEERS/A

1% 1.66 3.12 6.35

id 1.65 3.13 6.31

3 1.64 3.13 6.26
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