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Influence of Extremely Cold Environment on Performance of
Silicone Rubber and Fluorinated Silicone Rubber
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(State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources
(North China Electric Power University), Beijing 102206, China)

Abstract: In order to study the performance changes of silicone rubber and fluorinated silicone rubber after
freezing at extremely cold temperature, the two materials were put into a low-temperature test box to freeze for 0,
150, 300, 450, 600, 750, 900, 1 050 h, and the temperature was set as —50°C . After freezing, the samples were
taken out and stood for 2 hours at room temperature, and then the changes of breakdown voltage, maximum tensile
force, tensile strength, hardness, and surface topography of the materials with freezing time were measured, and
the principle were analyzed. The results show that with the increase of the low temperature freezing time, the
breakdown voltage, maximum tensile force, and tensile strength of silicone rubber and fluorinated silicone rubber
increase, while the hardness is almost constant. There are cracks on the sample surface after freezing for 300 h,
there are obvious cracks and holes after freezing for 750 h, and the crack depth continues to deepen after freezing
for 1 050 h. Throughout the freezing process in the extremely cold environment, the performance of fluorinated
silicone rubber is better than that of silicone rubber, which indicates that the performance of fluorinated silicone
rubber is more stable than that of silicone rubber in extremely cold environment.
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Fig.1 Breakdown voltage changes with

low temperature freezing time
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Fig.2 The change of maximum force when the sample is

pulled off with low temperature freezing time
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low temperature freezing time



MR 2022,55(7)

eSO - B TR BRI B SRR I i S 5 25

R, RIS L A DU ek e S . LR A
IR R G - 7> TIBZhRE T H I, 5 BT S5 A 5
R P W R AL N 1 e el 1 1 R AN
A5 73 18] A1 P 738 K s Wi iR e 7 22 5K
IOPARE AL IR R TS DI
2.3 ARIRAR AR AR B

A S i (UG IR V4 R I TR] PR A A i 35 4 1) 4
o HE 4 RTAD, P ARR R A R B L P A2
A, 2 WG V4 U Jm iR A B B2 A = T R Tk
o TR G (10 58 L 465 AU T R A P B A
AR ERE R SN O

807

781 g {} —
767 TR

741
721

B 0]
<70

% 681 }/4—+—'—_i—{—H
667 RERR I

641

621

60

0 150 300 450 600 750 900 1050
&AL BEET [8)/h
El4 TEERIKELERENT®
Fig.4 Hardness changes with

low temperature freezing time
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