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Influence of Insulating Oil on Performance of
Composite Insulator Shed and Its Deformation Cause Analysis
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Abstract: Due to artificial operation and poor sealing performance during the assembly of oil-related equipment in
some substation, the shed on composite insulator used in the auxiliary equipment may deform due to the contact
with insulating oil. In order to further study the influence of insulating oil on the composite insulator shed and
analyze the cause of its deformation, we used insulating oil to treat silicone rubber for shed, and investigated its
volume change, chemical structure, hydrophobicity, mechanical properties, and electrical properties. The results
show that the insulation oil increases the volume of silicone rubber, while decreases its elongation at break, tensile
strength, tear strength, and hardness, which relates to the swelling of silicone rubber. According to the study, using
oil dropping device and insulator to simulate the deforming process of the shed, we propose a method of
recovering the deformation of the shed by heat treatment.
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Fig.1 Effect of oil treatment on the

volume of silicone rubber
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Fig.2 Effect of oil treatment on the

chemical structure of silicone rubber

TR PG KA G HCL~HC2, R R A AR A 18 3
Ft 7, 1 B Nytro Gemini X £ 25 Ji X6} fik K5 158 1) 1% 7K
PETCTEM o RERSIS 15 2 48 2 o B A ) A4 40 A 2
FR S, DR a9 ik R 5 0 < SR D (1 1 K, T
LU W IR i e <= 4 4K IR BE 06 B0 R 3 T 9 TN 11
(S

(a)b B R (b)ib 3 f5
3 HCERIERIEKME RO
Fig.3 Analysis of hydrophobicity before and

after oil treatment
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Tab.1 Effect of oil treatment on the mechanical properties
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Fig.4 Effect of oil treatment on the tracking resistance

3 R ERIR G RIE
3.1 SBTRARBKE S

W3 —EHEEENESA% T A
TRITIH o< ) B, R B R o 0 B, il
1 5 (1 7 FL 22 28 R0 % i 285 ) 52 L AN T3] 7 57 1) 19 e
AR, s E 5 s .

N T ARAE A B [R] 4 A e vl R SR =)
% 1R i T 2 BRSO O S U v I R AR A S min Y
JIT ¥k o 3 1 B ST S A TR R & 4 3 A
IR 170 B oyl 3 AL AT 10 3%, B 1S B T R RN
0.558 g/min. XFiH AL FE 12.48.96 h )5 (4R A8 T
T EAT A R 1C 3%, W I A BRI AR 40 P 6 TR

M 6T LA Y, 220 12 hifg i ab 22, 48 FELIR
Ak A2 W i OB T AE 48 h AT 96 h s WU HE B T B
AT, ELE A I (R] R 3 00, AR T AR R IR G

DR Sy fek A e =3 R (1 2 1 R B IR 45 4, i
ik S 100 A P A T T B AR AR T AR % i
R IAERNE, BT LRI B — e Bkt
FER AR S A B S, RAEBIKILSR, =0 E



108 B BGHON A H T AR R RE X 5 R B LA S R 2

gt R  2021,54(10)

Els5 ZdiEnRiRE
Fig.5 Simulator of buffer drip for oil
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Fig.6 Process of oil drip treatment
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Fig.7 Recovery of deformed shed under heat treatment
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Tab.2 Changes of mechanical properties of shed before

and after oil treatment and heat treatment
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