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Swelling Effect and Improvement of New Fast Volatile Electrified
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Abstract: The contamination of DC silicone rubber insulator has an important influence on its insulation
performance and service life, and the adverse effects of swelling effect under the insulation cleaning agent is the
key issue to be solved. The volatilization rate of two kinds of electrified cleaning agent, the swelling and
hydrophobicity of silicone rubber before and after cleaning by different cleaning agents were studied, and the
corresponding mechanism was discussed. The results show that the volatilization rates of No.1 (fast volatilization)
and No. 2 (slow volatilization) electrified cleaning agents at 25°C are 1095.78 g/(h-m?) and 108.01 g/(h-m?),
respectively. The swelling index of silicone rubber increases with the increase of time, it reaches saturation after 10
h, and the swelling index of the saturated silicone rubber are 55% and 130%, respectively. The hydrophobicity of
silicone rubber is weakened by No.1 cleaning agent, and the contact angle decreases by 14% after soaking for 10
min. The hydrophobicity of silicone rubber is enhanced by No.2 cleaning agent, and the contact angle increases by
6% after soaking for the same time. Therefore, the cleaning agent with excellent volatility can reduce the adverse
effect of swelling on the silicone rubber insulators, and can provide basis and reference for the electrified cleaning
of silicone rubber insulation equipment.
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Fig.1 Experimental device
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Fig.2 Relationship between swelling index and swelling

time of silicone rubber under complete immersion
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Fig.3 Measurement of static contact angles

under various test conditions
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Tab.2 Static contact angle of silicone rubber surface

AR 2 2 Fp Al A7 /0)

Kot LA BB B C
1 99.43 86.41 104.45

11 97.54 86.40 102.34

I 95.68 83.91 104.30

v 97.68 84.45 103.59

Vv 98.71 82.81 105.31

S 3548 97.80 84.59 104.00

M2 AT A, Bl AVEE i BLFE i C BS80S
Bl £f1 23 519 97.80° . 84.59° . 104.00° , 1] Ik F (1)
FEAZ I W) 6 5 A B fok A1 38 K - 90° , R W B B
MK MERE . FERRIR F 2 5 7 B Id BE A vl vk )5 »

DM ABEIN T 6% , FEAR A IE B J5 1 7K 14 3 58
FERR IR 1 5 FLIE B RIS U J5 » Hfid A AT 46 11
97.80° N FF %2 84.59° , i A A T 1% T 29 14%.

FEE A M B4 1) 1 K M 2 R R T 4y 1 B A
(1) H BRI K MERE e N TR T 1S
LI DR 48 RO 218, 3 B P 45 R S TEREAS R
RIMNHEA RER Y, K6 Re i ACii 7
HEAT RS RN TRST R, 41K
B, 2 1k AR 3R T P A 5k B (R T BRI iR T R
FEOG 55 8 ek /b, B B 7 W 751 11 78 25 e 4D ) ek U e o0
TR FE , 1A A5 R AR 1 T K P 55

25 FIE Ve A RO B HE R AR ORI
H 40 J2 5 B, 35 Be A4 K G , R AR R R T AR
PO, A oA bR e 3 T o e A R P S Y A, Rk
R F52 2 THI EC I T 45 3 22 ) ot Ak AR 1) T i 22
B LR 47 B ALk 1 2 < ) AR E A 3 T R K ik /s ST
()2 TH AERY, PR ML REAG I 78 2 55 FRTE P RTE Ve s
iK1 2 5

3 4 i

COTEIRE RN 25°CIE, 1535 LI Be 7 A /N i
B R AR TN 0.52 mL, 7 5 ¥ & % %y 108.01
g/(h-m’) 3 17 2 575 LR e 70 /N B P 3 4 R AR A
2.74 mL, IR IEZ N 1 095.78 g/(h'm’).

(2D Tk AG S 7 P P A [) 5 B 37 30 791 ) 7 R 30
GAENITIA B A S, SR 5 B8 5 15 K T[] () 28 K 7 il
fRH g, 10 h 5T, He 254 il
PR EL 15 EE I 0k 7 O ek AR R ) A i RSR B
B KR (SRYIE R T 130%.

(3)2 575 FLIF W 771 ¥ 0 Ji5 78 e A5 e 3% THD T Bk
— E PR R, (1R 48 7 R AR FE T RUF 1
Pl KM (R B S Rl BT T 6% 15 Y
RIERENG  TER G AL T RINEA KA, H
15 7 G KM/ o fk R e R IE A% 5 3 B AS HE A A
BT 14%.

(4D PRI I 7 HL I e 751w LAy 2> ik S I 1]
e AR T S A 248 25 1 A I K S T DR Pk 4 P 2 i 11
TEVERIEINE & T A% 1 Mgk

SE Mk

[1] R, E 5,55, Fijs WNEAR K IUR S K &[], B
J1154%,2005,6(3):5-9.

[2] KERF IR, FRY, . E A AT (R OB R 5T
[7]. & HLE 4% R ,2011,37(3):513-519.



WEFIRL 2021,54(5) e

FE 485 < ST TR PRI R R T R R0 S B2 45 24 25 1 PR VA K 0 B 8t 65

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

FOUE . R A A TS IR B )], B L ER,
2019(23):114-115.
T LR A R4 55 | s IR Bl I 4 2 1 RIS R AE = R Al
158 B FB ) TREH R ,2019,38(6):179-186.
PR PR R T R ANEIR ST 2 2 s A
GPIRES VN 77T, B TREH R ,2019,38(5):30-36.
A5 R G5 KA RS HS M5 R 45 9oy 11 4
HAMEIED]. & EEREAR,2012,38(3):632-638.
MR T 08, B 4,5 . T UKIgdext 5 & 4 251 - g K P
GEEMARTETE[I]. L) R HdE,2019,22(9):86-92.
X Y H L B 4 - I DR BRL 4 AT B TR it D). AL A
12,2017(18):68-69.
)y B AR, A L2 500KV SRR 21 A LK P I T Rk
BT[], R EIAR,2017,43(7):2294-2300.
A E R . R ) A A S A VR R R[], IO IR R,
2000(5):30-33.
TR B DRI AE A UK AR AUk 35KV 4 2T HR A 2%
FERIWFFE[T]. = FE3§,2010,46(7):61-65,70.
G . DB 1A AL I BE[I]. A R R, 2001,27(3):
53-54.
0 B Y AL B . A H R & HLA SETE e R R T I T R
[J]. i P 5,2014,30(9):13-18.
S0 R e LIS, VI 5 L AR F R A A AL A B R R
[9]. T L.2018,34(10):8-12,18.
ARG, B 2R, 5 R TR RN A 2 AN 4

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

JE I sZ0A [J]. v HL#8,2017,53(8):181-186.

Fooi [ LW L5 A LTS R X AR r ik SR 4 1Al RS
AR S T L3 o Wit L [0]. 482061 81,2019,52(1):78-83.
AV R R AR S 48 G T R TS R EL TR e ) 4 o
& 5IEGRRER FL[]. ) A4 T,2017,44(1):39-40,72.

XYL A R T N BE 5 . A0 2115 8 B o0 i 5 i e 77 2 95 ML
BRAEFE[D]. R AR ,2012,38(4):892-898.

v R E A R Ve AU R R D T A BUIR[J]. BRI ER,
2003(1):48-53.

BEABAE T PR G, A AR A L R T I B L e R 4H S
JAE RNV REMR[T]. = HUERIA,2017,43(5):1558-1563.

A T A HUAE ML AR A R 2 01 25 L A AT FILTE 67 : GB/T
25097—2010[S]. b5+ [F btk H i 4t,2010.

A [E 7 BAE ML bR HE AL H R 2 2 . A 2k FL B RS
MJ:GB/T 25098—2010[S]. b x{: 7 [ #x#E th kit 41:,2010.

Ax E R SRR AR HEAG R 25 53 2R B AR, 27
JiESy o R IB BEAR 56 77 5 iR ) % R 3@ R PGB/
T 2941—2006[S]. b5+ [ b itk H Al H,2006.

S E AL TR AR SR R4 . A 3R I )
GB/T24622—2009[S]. b 5¢:H E A5k H A #,2009.

PR 2, % IS P s 55 . AR R A0 2% R 0 T A 3 THD 1 7K
PERE SR IR BT TE[T]. B AR LR % 41,2019,14(2):17-23.
XA, T, TR L BRI e A2 R A 1 4% A 1k R
FI. B HUEER E,2019,33(1):19-22.



