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Water Absorptivity of High-temperature Vulcanized Silicone Rubber Under
Atypical Contaminants

ZHAO Lihua, XU Shurong, WANG Zhong
(College of Electrical Engineering, Sichuan University, Chengdu 610065, China)

Abstract: The dielectric loss heating of high-temperature vulcanized silicone rubber sheds and sheaths after water and
moisture absorption may lead to the occurrence of local temperature rise in a silicone rubber composite insulator. The wa-
ter and moisture absorptivity of a silicone rubber may be influenced by multiple factors. Consequently, we studied the
influences of inorganic filler property, temperature, solution concentration and tensile strain on the water absorptivity of
the silicone rubber immersed in the aqueous solutions of atypical contaminants, including sodium hydroxide, glucose and
calcium sulfate, by using the weight method, and studied the effects of the solution immersion on the physicochemical
properties of silicone rubber by using modern methods for material analysis. Results indicate that the hydrophobicity
treatment on an inorganic filler surface weakens the water absorption of the silicone rubber immersed in the solutions, the
tensile strain accelerates and increases its water absorption, and the high-temperature solution immersion lowers its acti-
vation energy and thermostability. The variation law of water absorptivity of the high temperature vulcanized silicone
rubber in the atypical contaminants was supplementarily studied.
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Fig.1 Experimental facility used to study the influence of

tensile strain on water absorptivity of SIR sample
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Table 3  Activation energies Ea(kJ/mol) at various reaction depths a of the SIR sample after immersion for 60 days in 80°C various

aqueous solutions

E/(kI'mol™)
BB
a=0.03 a=0.06 a=0.09 a=0.12 a=0.20 a=0.25 a=0.30 a=0.35 0=0.40
KRIZWELE) 158.5 156.2 1523 168.6 144.6 144.5 144.1 1452 148.7
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Table 4 Chemical groups related to the wave numbers marked

in Figure 11
WH/em™! B35y WH/em™! B oy
3700~3 200 OH 1007 Si—O—Si
2962 CH; 'y CH 860 Si(CHs);
1414 Si—CH; iy CHs 787 Si(CHs),
1259 Si—CHj3 660 Si(CHs)3
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