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The Influence of Filler for Silicone Rubber Tracking
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Abstract

Tracking is one of the biggist problems to be overcome in polymeric materials for outdoor insulators.
But It can be decreased with the addition of filler such as alumina trihydrate (ATH). In this paper, the
tracking of surface and evaluation of insulating ability at silicone rubber is investigated, using the
salt fog test. At initial state, the peak leakage current and numbers by dry band arcing is increasing
with increasing the filller level, but at aged state decreasing at high concentration filler samples.
This is because the roughness of the surface may contribute to the incrcase in peak leakage current and
numbers. As increasing the filler level, the insulating ability of materials is higher and weight loss is
decresed. The mechanism of insulating failure is occured by the erosion than the tracking and the
erosion caused weight loss of 2 g
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Fig. 1. Electrode

A= 460 X 710 x 510 [mm]e] otz=d= A F
st 958 BEsE w8 =o]7F 410 [mm]
7F He Bl AAANL =F Qo AE FAE 4

Astel Aot Almel AHHOR REHA @A o

Aok zeln AY A7 FAE My wyoz
#e) wws ddsialedl olsh Re 4¥e 1Y 2
of GEpRITh Celx @ 3¢ B AW #A9) 3

2EE Yehlidch

A7) dAA 5834 Vol 9, No. 4, May 19%

r'y

i

e 2,

ag 2 3y
Fig. 2. chamber
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Fig. 3. Power supply and control circuit
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Fig. 4. Average peak leakage current for fresh
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Photo. 1. SEM photographs of samplc.'\i at initial  state
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Fig. 6. Avecrage peak leakage current for aging

20
18 )
16 4
'§14
E
E12
€ 10
§ (b) SR160
:® AE 2 @8 AREe SEM A
E 6 Photo. 2. SEM photographs of samples at aging
state
4 —4—SR00 H
2 ~#—SR 160 g olmel FAY AT 2 6llA
Eby A ol 9z ¥4 HFe AV 24
[0 0 o e e B S B e S e e S 2 e LAl =0 s .
AE el gHE AMEold HA GHT ARR
o0 s s 56 58 60 62 64 0 Fol @Em ARy A Eaw e
Time [hour] 0w A4S Aeg Yeua o, w1 7o
A vz v AFY MEFE o] Faosl
2| 7. 934 9|2 FA AHY UIEF Ly o] e EoAl: FAYE Lol & A
Flg. 7. Number of peak leakage current for aging aold 988 pad: A% 2 Frb Ak



oelg An: FAAE Wel B
A% HA FHE NEREG 44
Astel o e TAHAF 27

gza, = 347 4A $3E Aol

Az ofzel ol TR we
agx AASel FANE Wol ¥

o
4
sut JogoR "}01 Rage] o

<

£ AxolaA HE wvie]l FAH
2ol E dol 2% A4 YAE
of vhebut ol @ AL A
o Aelst dudezr dHF Huw
oz AaAd.

>.

P
o
u

= e

ol Abdl 2014 DA AR LR SEMA

& SR g F Atk A 2
gwol FAAZ A FHE Al
1

i?-&,“-l&ri

3-3 Al2o] B2A £A o Mol 1}y

Az ol ofF A d¥oR

ol Alg o] FA £l o

o] Aol A £AS wms 17
(o]

HoFe FA &de) WAl ghel 2 g
L =3 [e)

Fast ARG g AFGE A2

A Al

oA o 19 9% gol st o] Tef e«
FTAY FHEE 130 ol FH Y e 5

Woelght of samples [g]

SR80 SR110  SR130

Samples
a8 8 AEEe 54 &4

=

Fig. 8. Weight loss for samples

SR160

349

AANAAAZEHA Vol 9, No. 4, May 199.

olalA Moz ol H2 2L
AAE AA ¥ Agel dsl o &
Algeol FHAZE Fa +yo] APe

2.
st ) of lr’?ﬂ an. 2y 10 7 A
e

Welght loss per 100 h [5}
S &

©
-

[-4
1

SR80 SR 110 SR 130 SR 160
Ramples
a8 9 100 AR & AEe T &4

Fig. 9. Weight loss per 100 h for specimen

700

Breakdown Time [h)

SRg0 SR110 SR130 SR160

Samples
@ 10, Alie] o "ol sl AR

Fig. 10. Failure time for samples

H 4ol shazh ubebes ]’a SR1307 SR160]
At 503 o4 ATl Ao ekl



=% 22 1Y AR vAE FHAY 9% R, 237, A7ie
4.2 B Materials used for  Ourdoor  Insulation
Applications " IEEE EI vol. 24 No. 4 pp 713-
2 dFoMe delE nhd FAAe #dF& 716 1989
‘:535}’*\7\1 Aol da& & A&t ven @ 2. R. S. Gorur, E. A. Chemney and R. Hackam, "
S 4885 4T Polymer Insulator Profiles Evaluated in a Fog
(1) x99 AHZY F7te B9 FAE F7H4 Chamber ” [EEE PWRD vol. 5 No. 5 pp
A Axd ola A& ATE AA gozy 1078-1083 1990
x99 d3t8 FAA7} 3. K. C. Holte, D. E. Alexander and D. M. Baker
(2) Azl otze] og FWiel Aze FAA ¢t al " Application of Insulators in a
AA FHE AadgA AdHor v w2 Contaminated Environment ” IEEE Vol. PAS-98
Yot AL SEMOoZ el £ 99}, No. 5 pp 1676-1689 1979
(3) A2 nFdA dd g0y SR 908 175 Al 4. R. S. Gorur, E. A. Chemey, R. Hackam and T.
7k, SR 1109143 3004 2kell A Qeolwta 130 Orbeck, " The Electrical Performance of
o) ol M= 500 Al Zkol e Adi= AR U Polymeric Insulating Materials Under Accel-
el ko) crated Aging in a Fog Chamber " IEEE PWRD
(4 HelZ ¥l 4 a1 Fes 244 o vol. 3 No. 3 pp 1157-1163 1988
Aol oful e Lo 293k Zolglin o] 3. Antonios E Vlastos, Elbadri Sherif, ” Natural
W& FA £2ol vebytsdl FzAe] & Aging of EPDM Composite Insulators” IEEE
T2} 130 o) fel A A M B &Mool ) PWRD vol. 5 No. 1 pp 406-413 1990
E} %t 6. ASTM " Dust-and-Fog Tracking and Erosion
Resistance of Electrical Insulating Materials " D
My 2 Q3= 1959% olsttistm wu] o] 2132-89 vol. 10-01 pp 172-177 1991
L Ao g AL -
7. R. S, Gorur, G. G. Karady, and A. Jagora et al,
2o " Aging in Silicone Rubber used for OQurdoor
Insulation " IEEE PWRD wvol. 7 Ne. 2 pp
I R S. Gorur, S. Sundhara Rajan, " Contam- O S02 1R
ination Performance of Polymeric Insulating
EEES] e
1968Lj 109 1044 19391 24 st
dAT-e dr)ah £ 19924 2% 7
435 OJqlvshL 4720 29, 19054 89-
19505 19 274 198t sfehofstic g4 dgdgsy A ‘;zsw mate) A
Azigarat &9 1983y oleh e o NP
SeliA b, 1987 F ojgre g
uh), 1‘)’ 331093 @At L )
s A A4 95484 olE
i 1m-’F. z83
19504 49 1494 1984 A e

230 AlEast 29 1874 5 o
g9 17| “5‘&} }C;l (3Ah). 1993 &

HohA AT, 1984 B
s 18) 3 ﬂ¢ww¢%n1@%
AlaTe AARATE YA
A #sdids AARATE
AAARATY HYATY,



