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Research on compatibility between PP and XLPE cable insulation and
accessory interface coating materials
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Abstract: In cable accessories, the interface between cable body insulation and accessory insulation often coat with
insulating oil for cable to enhance the sealing and insulating properties between the interfaces of cable accessories. In order
to investigate the compatibility and applicability of cable body insulation and insulating oil, and to provide a reference for
the selection of insulating oil for cables, the adsorption compatibility of PP and XLPE on three typical insulating oils
(silicone oil, silicone grease, and polyisobutylene) at 25°C and 75°C was studied. The results show that affected by the
molecular structure, PP and XLPE have limited adsorption capacity on silicone oil and silicone grease, and they can easily
adsorb polyisobutylene, resulting in a significant increase of quality. PP coordinating with silicone grease have the best
properties, which can improve the mechanical properties and electric strength of PP. XLPE exhibits close properties in
silicone oil and silicone grease, among which silicone grease impregnation maintains good mechanical properties, while
silicone oil impregnation maintains good insulating properties. Through analysis it is found that appropriate amount of
adsorption improves the surface roughness, fills the internal defects of the insulation, and improves the insulating properties
of material. By studying the influence of different types of coating materials on the main insulating material at different
temperatures, the adaptability results of insulating medium and cable main insulation are obtained, which can provide a
reference for standardizing the selection of insulating oils for cable terminals and improving the operating reliability of cable
terminals.
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Fig.2 Topological structure of surface flashover test circuit
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Fig.3 Electrode and device of insulation breakdown test
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Fig.4 Weight changes of PP and XLPE before and after soaking ageing
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Fig.5 SEM of surface morphology of PP and XLPE before and after soaking ageing
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Fig.6  Fourier infrared spectrogram results of PP and XLPE before and after soaking ageing
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after soaking
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Fig.8 Weibull distribution of flashover voltages of PP and
XLPE before and after soaking
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Table 2 Flashover voltages of PP and XLPE before and after

soaking ageing

kV
Tk T KBTI
Pl R4
25°C 75C 25C 75C 25C 75C
PP 88 83 84 88 89 93 179

XLPE 7.8 8.9 7.8 8.9 7.8 9 7.7

DU 2 4R T, 42 T 2 8.9 KV, 1 48 75°C v i ik
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AT 5 e TR 2% Fi s ) 445 SR 5 e el 22 AR A ] 5 (ELEEE IR
R A5 KA 2% Fi s B AR E (Weibull 23415 & ¢
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DU B 3T 4 75°C mil FIR BT, N
2 IS A A K

gi b, % IS B SL PRI AT (M R A B, X PP
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Fig.9 Weibull distribution of electric strength of PP and
XLPE before and after soaking ageing
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Table 3  Electric strength of PP and XLPE before and after
soaking ageing

kV/mm

o T 5T
Bef Ak . =

25°C  75C  25C  75C  25°C  75C

PP 619 609 727 668 69.6 62.6  60.0
XLPE 823 80.6 90 80.1 82.5 750 903
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