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Fig.1 The mass variation characteristics of high
temperature vulcanized silicone rubber absorbing

silicone grease or 500 mm?/s silicone
oil at different temperatures
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Table 1 Diffusion parameters of silicone
grease in silicone rubber
L Dx107%/ «a B A
/C (mm?-s7')  x107*/s70 x107/s70 Uk E/g
90 7.564 1 0.92+0.20 0.22+0.05 2.383 9
60 7.104 8 1.55£0.30 0.15+0.04 2.4214
30 6.754 9 1.70£0.20 0.11+£0.05 2.396 6

%2 500 mm?®/s Bl ERGK NKT BSH
Table 2 Diffusion parameters of 500 mm®/s
silicone oil in silicone rubber

I Dx107/ a B BIRIIL
/C (mm?-s7')  x107/s70 x107'/s70 YidE/g
90 5.990 3 3.50+£0.20 0.23+0.05 4.601 2
60 4.258 9 4.89+0.30 0.19+0.04 4.7380
30 3.120 1 4.94£0.20 0.16+0.05 4.974 9

ATLUA Hh, TC I8 R A I A fE IR B 500 mm’ /s
FeE, L D Bl L RE T 12 W R, BV AR e Dl
AR P ) ™ B i bR o [R) I Bl 5 3t 5 T
FERREAY B I, 1M o B/, AR /B T T 32

TNFEAG IS A R BT o AR 55 058 BRF o AR A AR R 55 . R
SRR, SIS EE A 30 CHE R E 90 CHY, fif
STERERL B N 1Y o/B Ak 15.89,11.14,4.24 i
VHIAE TR IS PN 1Y) o/B 438k 30.88,25.74,15.22  F)
o/ B W/ HH L UEH B R T, REAR R Y
T T 20— 4D 58 B 2 7R L I o Ao 7 B R
W% 35 TH 5, RE RS /RE PRk Th N2 T AR
i g, LT 4y 1 2 A T K 3l R LA v iR
22, D A TR 43T B G2 Sl iR 4 sl
TR 114 -5 WO 86 11 P B P 8 /0, T 2 0 R e 1
O IR 3t 25 38 K, s P A A P T B o A o
AL, B B IR, o /N, FLLUAH o/B B/
FIH Arrhenius 75 F£ 1] 3513 D S E ML R, B
RFEXUT

-AH

D =Dyetr (4)
Kb Dy WG HUR s AH AR I WCRE RR/
Fiek i B9 BT 95 AR RE L kJ/mol 5 RSy 3 AR A0 1A %, B
8.314 kJ/(mol - K) ;T H4a %R K,
XPEC(4) AT AR f5 AT A5

AH
lnDz—ﬁ*‘lnDo (5)

HZ(S) ATAT, In D 5 1/ (RT) 2 AEACHY,
XHAEAT LA e UL AL 2, I n] 45 B AR B 1 1
fEfiE AH, AT, SHREAR B VR B A B35 BURE I i
LB G AL BE 2> B2 1.716 kJ/mol F19.910 kJ/mol.,

=701 wkfs —AH=1.716 kJ/mol,R22=0.974 2
ol Tkl —AH=9.910 kJ/mol,R*=0.987 7

_741

Q

£ -7.6¢
-7.8¢

-8.01

0.33 0.34 0.35 0.36 0.37 0.38 0.39 0.40
[L/RT))/(KI™" + mol)
B2 R/ mEimERERER P RELEE
Fig.2 Activation energy of silicone grease or
silicone oil in silicone rubber
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Fig.3 Change characteristics of volume resistivity of
silicone rubber coated with silicone grease
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Fig.4 Variation characteristics of relative dielectric

constant and tangent value of dielectric loss angle
of silicone rubber coated with silicone grease
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Absorption characteristics and key electrical properties of

silicone rubber in silicone grease environment
ZHAO Lihua, LI Yanshu, QIU Jiuhao, REN Junwen, JIA Lichuan, WANG Zhong
(School of Electrical Engineering, Sichuan University , Sichuan 610065, China)

Abstract: During the long-term operation of cable accessories, the interface silicone grease is in direct contact with the
insulation silicone rubber,so that it is gradually absorbed by the silicone rubber, resulting in the performance degradation of
silicone rubber,and even the interface problems of cable accessories. Based on the weight increasing test of silicone rubber
absorbing silicone grease for accessory insulation, the diffusion rules of silicone grease/silicone oil in silicone rubber at different
temperatures are studied and the corresponding diffusion parameters are obtained. The influence of silicone grease on the
electrical properties of silicone rubber,such as volume resistivity ,relative dielectric constant,dielectric loss angle tangent value
and power frequency breakdown field strength,is investigated. The results show that the diffusion law of silicone grease/silicone
oil in silicone rubber follows the Langmuir diffusion model at different temperatures. The absorption capacity of silicone rubber
to silicone grease/silicone oil increases with the increase of temperature,and the desorption process of silicone oil molecules in
silicone rubber is stronger. With the increase of the absorption amount of silicone rubber to silicone grease ,the volume resistivity
of silicone rubber decreases gradually,the relative dielectric constant and the tangent value of the dielectric loss angle increase
gradually , but the breakdown field strength of its power frequency first increases and then decreases.
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