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Effects of Surface Charges on Hydrophobicity and Surface Potential Decay
with Various Surface States of Silicone Rubber for Qutdoor Insulator

e’ Wy, i
{Bok-Hee Youn', Chung-Yeul Park, and Chang-Su Huh)

Abstract

This paper presents the effects of accumulation of surface charges on hydrophobic level and the
changes of surface potential decay with various artificial environment treatments on high temperature
vulcanized (HTV) silicone rubber used for outdoor insulating material. For this study, the charging
apparatus by corona discharge, in which grid electrode was installed between the main corona and
ground electrode, was used. From this study, it was found that the accumulation of surface charges
above a critical surface potential on silicone insulating materials could lead to the temporary loss of
surface hydrophobicity. In addition, corona stress and water absorption stress increase the decay rate
of surface charges of HTV silicone rubber, while ultraviolet (UV) stress causes longer decay time. We
could conclude that the effects of surface charges on hydrophobicity level and the changes of surface
state by various artificial treatments were found through a trend of surface potential decay.

Key Words : Polymeric outdoor insulator, Surface charge, Hydrophobicity, Aging

.M 8

2P 7HE ARAA AN AR BD o4
= 5 Ad 87 M= FEY A5
2 7IAH sFd AddE A%E shEer B2l
S AMgHE A e d¥, AE, ZF
REEF 2 WYl T 29Eel EWe ZAHF
FejolM H] e ojg T2 FEH TS W, of
A Fdo] £ Fo] AP olHyd FEFL

« 1 1w A7 T

(JAHA] 884%F 253,

Fax : 032-863-5822

E-mail : g1991139@inhavision.inha.ac.kr
20024 349 169 H4, 2002'd 4€ 199 13 AAMEE,
2002'd 49 30¢ HF HAs

678

A4 AV ZhE A7H WAl BgHez &
&3t Ag FWH @Al Aae Aefela A
€} o] FEZME ofA EHd Bl de 2
HEdo] £3=He ol23HT o2 <8ty ¥4
AF7 dAEH HAZE 224 g ¥He w4
HFE7F AHAE oz gUg FRFHoz x4
AA AY BE7YE deodln A2y okag H¥
3t Aoz olojg £ it oleE EsFHHL
Hrtgtrl A8 FEHF ZUEHg N ZF 74
o] EH BHo] ojFold F O AAE d3 o
FhEEl wEAm grHl-11]

4818 HIAEAN F4£% I8 godE
Zd olayv 22y $HdL dAE A 2&
Eol FAHE e cgd B0 Hd 2y



oz YuAdee BQ @548 A48 ¥ ¥
1A e des Fast AFAAY dA7F
4, 294 Zgv AdARY ¥4 Adsdde
2 4% 9aQAe) 2% ERFAEE o)9e) B
AAS FHo] xv9 AFA4E dMNHLE A
Al ¢ glen, Asgddd wa oA gRAS
HEFO: JA7Eart dden12-14], ol
FHAY ZHAEHY 2Hog AYH FAE 9
g €3 WIS ddex olfHo] grHe)l
Auk, AAH oz WalEe e So8 & 2
AREY FARY AHEAC dsiME ofF 4
TEA7E glen, EaAs A% AF T3 A
& o]FojAlA gttt aE, B dA7dME
294 Z90 A48 F S5 BA4E A
I ¥ HTV d2E& 37E Ydoz guisst
ANge] dFEAd mAlE 4TS 2AERL o8
A8 H o BRAT Aol melz HAFe] AA
A WHEFAE ol 43 td F BHAA #FHAA
= % AF HEHQE AP, AAHez 4
e AR W Auust #Re At EA
ANY, m2v BaNE, FEAFE AEE B8 A
B Mgz A HA AEE ReE AR
o FuAe AHEAHEL 2AElY BE Aske] @
+A dgn g3l wE gHAy e W
3 nAsH

2. d ¥

B d7dyE 294 HAARR ARFHE
HTV 488 178 4oz 52y 4dL o &
o] ABEEE AN F, oleF FUASY
Ao wE FdAs FHEHES Ao,
olg} A Ewe HH HEZE Ao BUEA
71 dAHY AR B gFAH &4 Y419
Hoe V& d7EnE #dsianh. 19, 24
AL Fol F8% AR F4E + Ae A
M z=A, Z2Y HANE € FEIAF AEE
AR AEES Aot EFelvw AdAmed A
Al gudsied uE ZHAY #HAEAHE FA
Eiga= g

E 47 AHSE AaEE DAY A4 1 33
¥ AdE 172 o8 1A BEAGNE 98 F
A7 o 2gE Aolg. Alg A3} Al ALgH

A7 A A 823 =F 2], Vol. 15, No. 8, August 2002,

A3 A2+ DHBP 25-dimethyl 2,5-di(t-butylper
oxy) hexane® AH&Eigen, HAFE AHE
hot pressE AM&38ted 170TH M 1083 783ty
ABE Az B dpel AL A 37
54 ond Y¥eE FHEHIYDT, FAE 2 mmE
doh. &2 ZAHoE static goniometerE A3}
dow, velaz HaAPNE ol &3t HHY 5w
9l FH4E Qe AXd Hs A2
W, 2 AlgoA Zt7] thE fHeA 5% ol
ZAste] HEste el B dFA A
A A2 4e A o ¥R Fx9 2RY A
A E AHRE e, ol R ERAME 2=
A3 AMEEA Yol e dF¥HvE IR
waxelg 37 24901214 22 4A
Al 20& ko] Agdlk U4d ¥ RUAGE
F%tE 4727 o9l a8E Ao ¢l
RS neuAe mE wHe]l AR W
AF 94%¢ "3 ¢ A, 28E WFE A4S
g e AUtAYges sHEYAY JAdUXE
@GEe] AEEES WAANE F sk RAANZ F
RV A= B AAY ¥, FUdY ZT2HE
Algstel dHder A% FHAAE =AsA
BFUAY ZFHEH Ao AFE 29 19 Y
el et

ANl AANH WIE ¥ Ji&dsiHgE
A WEA ANEVIE AHEEAEE, UVB type
2 HRPErr Fad WEAY Y7ot A
= AeH FAY 883 (condensation) & 7}
7} AN E § B2 staY. Aed RAMES
A Yo &5+ 50 T2 #A%YLn, $E83

Surface potential [:_._—r

Corona electrode
Grid electrode

meter

Silicone sample

O 1. 22 dARR AEgE.
Fig. 1. The schematic diagram of corona char-
ging apparatus.



J. of KIEEME(in Korean), Vol. 15, No. 8, August 2002.

Al FHELEE 40 TE AU A WAy
313 moll A FAIFEE 066 War/mEB AF 2H
sttt ZEU BENAE 98 A O ¥ 7=
o AFAolol A2 g ¥3, AF HY 15 kVimeE
A7te) A A= BdoA m2u WHE G4
o 22V FAFY FY FEWAL 1 m oL
o, B@ATL o HALRE A T8 wH
& 7H3 100 mn 2718 v AFE ALEsAY
ANREHES JAAS BD Ateld AZE 15 mB
FAFHI, ZE e ALoA TR, A
2 ¥, 224 4 A" FES WAEe AR
EHoA 4A 7Y & AW, 0 m AL
o 99oE Yeyton, AYPE of REoA £
s MRS FEMHE AMe NERE ¥
Fxo] Wi, B8 x5 %t TZ 3% 4=
2 Hd 11,0004 A&AT. AHEE B
NaCl& 01 wt% 3718t &9 AERE 03¢
005 mS/ecmZ #FA A AT AL GH2 A
EE Aol Edd EA3te FEE AR AX
EAAR F, EUHS FHEAE S

3. 33 % 1

3.1 BUHE ZEo| ofE YT Y

AEY A ndY AF 29 &L AA
A sy, ¢ A4 Ewd 23 Bdg A
ol AR ol¥ 2 FHE F9A
IR} 4949 ZHE FHAAH dF4e &4
N B ol nEA ZHH4E AQE &
4591 ol ® z2y HAde FHH AI3H A
A@d= Abolel a7l= AE AYstd sd A
g A E FFH EW FeE wAsE o
g & AoHel FHHEe FHo] % 44 o
Foll ¥ ojHe] A7AH, olYE Y= HAFE
AHEEHA ¥ A2Y S FYE ARE 19
vAe stdabge]l BAMHE HAA FHAY
A whe] oz BIlY ¥tn wdEd ¥
dFdE a2dE WSS FHE RAFHE o
f3te] 2y oH F, FUANY AHEEE &
Aitpen, ¥¥d £¥49 A} Y=ol wat HF
4e A8t FAFH Ayt 39wl v
A e AEAT. 29 2%E 29 4= o
e A5 AAAT dAAze wE ¥uA
# 74 £x5& dehd Zoldh ag= vt Ay

& 1 kVellM 3 kVARl 1 kVe ©92 Fa24 9
FEagd dd 2z AN D AL B
A 0oz sgen, 2y Bd FRIFE
AHF 10 kVE 7o agolAd Jebd wped
#Zol 271 WA & dF o= ArAEGAA
A ZFae], Alzte]l Al wEl WA sk
AR, s VA Ao wak M s
Lo 4% A9 gt =¥, ¥ 28E 1
4ol aElE A9 QAslAG we ZEE o
HAMZ F, AFA 7] wel RAE Fdlo] A
 EHge B9 HE4E @4 Jehude 19
iy 5¥ ol H&Z Z2Hdue HENE U
Eliglen, eaetgi: Ad-H2E JehdY
2= A7FAER}F 1 kVe 2 kvl A e FHAS &

120
1000
i i
gaoo- -BO;
§ ;
800 -
~o—~c«m-nole Lo
0 M0 20 300 40 0 600
Tie (s6c.)
L]
- 120
800
i ]
" -
! :
1000 ~| |- 40
0 w0 2o e 40 s e
Time (sec.)
(3]
a® 2 EE A% 1 kVAsh Al EEAY 74
o w4 W

(a) A4 b) »34

Fig. 2. Surface voltage decay and changes of
hydrophobicity in the case of grid
voltage of 1 kV.
(a) positive polarity (b) negative polarity
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Fig. 3. Surface voltage decay and changes of
hydrophobicity in the case of grid
voltage of 2 kV,
(a) positive polarity (b) negative polarity
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Fig. 4. Surface voltage decay and changes of
hydrophobicity in the case of grid
voltage of 3 kV.
(a) positive polarity (b) negative polarity
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