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Compatibility study of cable termination stress cone material and
insulating tapes with polyisobutylene
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Abstract: The compatibility of cable termination structural materials with insulating fluids has an important impact on the
safe and stable operation of cables. In this paper, the compatibility of cable termination materials with polyisobutylene is
studied by analyzing the changes in morphology, swelling and mechanical properties of silicone rubber, ethylene-propylene
insulating self-adhesive tape, and halogenated butyl + ethylene-propylene waterproof insulating tape before and after the
compatibility test, as well as the changes in the physicochemical and dielectric properties of polyisobutylene before and after
the compatibility test, and combined with the attenuated total reflectance Fourier transform infrared spectroscopy and
thermogravimetric analysis with other means. The results show that the compatibility of the stress cone material silicone
rubber with polyisobutylene is good, the compatibilities of ethylene-propylene insulating self-adhesive tape and halogenated
butyl + ethylene-propylene waterproof insulating tape with polyisobutylene are not good, and the physicochemical and
dielectric properties of the polyisobutylene impregnated insulating tape are also degraded after compatibility test.
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Fig.1 Different double bond structures of polyisobutylene
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Fig.3 Structure diagram of ethylene propylene rubber
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Fig.5 Appearance of silicone rubber before and after

compatibility test
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Table 1 Mass, volume, and density of silicone rubber before

and after compatibility test

T H R RIS WK%
/g 1.252 1.329 6.15
A #/em’ 1.099 1.196 8.83
B JE/(g/em?) 1.140 1111 -2.54
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Table 2 Changes in mechanical properties of silicone rubber

2.13

before and after compatibility test

it H BRI HT R 5 B A/%
FLAA 3R /MPa 8.48 6.59 -22.3
WA /% 463.4 365.5 -21.1
Wi 9 /(N/mm) 7.3 7.1 -2.7
Shore A fifi & 52 52 0

2.1.4 LA

TREBR SRS T HmE AT A RS G
AL AN IR 25 B, 3% 3 N RERR IR B g T B 1
BeH2, R Si(CHL), B R 31 WA 04 % 3 7
780~840 cm™, = BE Si-O-Si [ I B0 W Ui 1§ 5 B 1
1 000~1 100 cm™, ] 3& Si—CH, [ % 5 W Uz I 30z %5
7£1240~1 280 cm™, Si—CH, " C—H (] W Az I ¥ %%
12960 cm™. MEI7TRTLLVE M, BB E R R T

Si(CH,), k3
Si-O-SifR 5
) Si-CH, {3l
C-HiR3h h
Winr O\
R 5 \

4000 3500 3000 2500 2000 1500 1000 500
P/ (em™)
E7 BgREESEREIENLINEE
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Table 4 Thermogravimetric test results of silicone rubber

before and after compatibility test
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Fig.9 Appearance of ethylene propylene insulating
self-adhesive tapes before and after compatibility test
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propylene waterproof insulating tapes before and after

compatibility test
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Table 5 Sample information
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