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Performance comparison of high temperature vulcanized silicone rubber
and liquid silicone rubber for external insulation

TAN Xiangyu, ZHOU Nianrong, QIAN Guochao, WANG Dada, XU Xiaowei
(Power Science Research Institute of Yunnan Power Grid Co., Ltd., Kunming 650217, China)

Abstract: High temperature vulcanized (HTV) silicone rubber insulators and liquid silicone rubber (LSR) insulators are
widely used in power system transmission lines. In order to compare the performance differences of HTV silicone rubber
and LSR material for external insulation under typical formulas, the mechanical properties, electrical properties, and
hydrophobicity of the two materials were tested. The results show that LSR has better mechanical and electrical properties
than HTV silicone rubber. The initial hydrophobicity characteristics of HTV silicone rubber and LSR are similar. The
crystallization temperature of LSR is lower than that of HTV silicone rubber, and the thermal stability is higher than that of
HTV silicone rubber, which indicates that LSR is more suitable for operation in low temperature or high temperature
outdoor environment.
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Table 1 Mechanical properties of LSR and

HTYV silicone rubber
- T hARRAE WK WRGRE
%
(Shore A)  /MPa 1% J(kN/m)
HTV il 63.0 5.256 228.62 17.858
LSR 415 5.187 344.37 17.049
6
— LSR
P — — HTVEEIKR
5+ -
7
< / !
E 4+ // :
X
E / |
237 /
ia /
y |
2r / |
/ |
/ I
1
/ L l 1 1
0 100 200 300 400
W 2K 2/ %

Bl HTVESERMLSR AN I-R Ik

Fig.1 Stress-strain curves of HTV silicone rubber and LSR

MFE 1A BLE H, LSR FHTV il 4% i 1A FE
W7 2R i 2 ) UM 22 R OK . BT LSR AR AN AN
SEALE, BT DARE B HTV RER K. (B TI%A
TRIMEEAL SR, 8115 LSRR FE 78 S 4 I, % B o i)
B N E D B B AT DRI 0 2 BN 17 5 12
5 45 5y 87 J& , R T HL ), T2 oA e HES, AT 12
751 7 LSRR 24K 28, R sht G D 2R e K e ize KT
HTV EERR I 24K 2, an 8 1 fro o BERUIR I
FEAE T 7 SO RS B, P Ao B2 mT DAR &7 . (H A2
— B Z B4 I, A B B — W 2, it A R

PR s AR RS A Ak T B v AS RS B, il 4R
SR P W LN B R Rt B | D B e e
A M RHKBTAE 77 (0 RE 7 18 5, PR v 1) 22 R
oW o R T v B A Y T HTV REASUIR
FITLSR (1407 5L 58 B AH 22 AN K, T B 38 R R A8 B A
k. BARAEANERNE AR, &0 R b (8 5
FIFR T AL B, 5 T AR I R JR W il T Ak 2% A ) 21
Fe , TSR B R 2 R, B v R O T AR T
{HE HTV B 7 T 2B 5OK, B A8 B UK, 52
W 7 HTV R I 2R . —FHME S, 35
HTV R K TR 58 5 LSRAHZE A K
22 H5MEE

R 2 AT A ERE AL R . Atk
R0 2 A 0 A U B DL R R FE R . SR 2 W]
DA i, LSR (A FR HUBH 2 A0/ MR RR AL HTV BEAR
A 5o 25 RS 2 5 3 AR B0 1 2 B L AT DA
HTV R R LSR A s M Z A K. BT
LSR W A & A A AL R BORE , — T T 43 45 b K 7
LSR W& &8 /b, 55— 7 T MR > 1 SR}
I A R A B ST, A8 AR IEOR) ST & D B
T LSR AR HLFH# . #¥E Lichterecker £ 4101, £
F A R B BRE i R AR R R B . ATH 1)
A EESE TR, BT HTVES KR &G KEN
ATH, HAr B SR, A REAM Bk . 256
M &, ABFFE LSRR A MEREL T HTV RIS

2 LSRFHTV B SMERE
Table 2  Electrical properties of LSR and HTV silicone rubber
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3 LSRFHTV EMRALIEKME
Table 3 Hydrophobicity of LSR and HTV silicone rubber
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Fig.2 Initial hydrophobicity of the two materials
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Fig.3 DMA test results of HTV silicone rubber and LSR
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