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Effects of Water Treating on Surface Properties of Epoxy Insulation Materials

OB OERT- 2 T
(Kyung-Bum Lim * Duck-Chool Lee)

Abstract -~ This paper deals with the change of contact angle, surface potential decay, surface resistivity and XPS of
water-treated epoxXy insulator. From the experimental results on the contact angle was reduced from 74° to 24° due to
the formation of polar hydroxyl groups on surface which was associated with intermolecular reaction between epoxy
chains of three-dimensional network structure and water molecules. From the experimental results on the surface
potential decay of water treated-samples, it was found that the accumulation of charge is decreased and the surface
potential decay time is shortened by the interaction of polar hydroxyl groups induced on the treated surface as the
increment of treatment time. The positive charging on the treated surface compared with negative charging is relatively
lowered by the induction of polar hydroxyl groups. The surface resistivity was changed from 10°[Q/cm? to 10"(Q
/em®] caused by water treatment. From XPS, it was found that the changes affected by the surface degradation of
epoxy were caused by the generation of carboxyl groups through the chain decomposition and recombination with

oxygen molecules in the air.
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Fig. 1. Manufacturing process of specimens.
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Fig. 2. Schematic diagram of Corona discharge apparatus.
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Fig. 3. Contact angle on water-treated epoxy.
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Fig. 4. The change of contact angle on water-treated epoxy.

Epoxy EUM Sl EHSH olxis FEX2I J&

Trans. KIEE. Vol. 49C, No. 10, OCT. 2000

=Y FEAZE e AE ZBE ty] Fo WANA
& o AR Aol wE FEzhe] ¥ EA4E 19 49 v
ok AlBe) 7] Bz ©E FE2Z dz B4 e
FTE F 9 HH4E Yehlel A&7 A7l g ke 2
Hgtol] mat YAk B Este FgE BAT oY HEzte
T7HE Holt AL S£EAdUz Eud Y48 IS
7l AAZES) Rgte] wa FENEE A FH A
4719 WEY A YA Aol d9TH gl s A
2 s AFH 7ol FrkHe Aoz HzZrEH10111)

32 xHNEAY M

22y GAYAE ol sel Az EWd HEHE FIA
A ¥ 29¢ EUANGY B4¢ 19 59 v E
Hel F3E At PH%E A¥e moltd Aol
ZoHgel Wk WA BA VT ol Y $BY T
28 2E WAAY ABA FA7 SEAAE Yol wet
Edol 2449 S0 folHel EY EA4Y @
4HEst 0% gohAn B Ao A A%z 2
e 3, 4EA HAARY FEA] ©E V44
e FAFANNG §712 EW A7) AARH) Ase
£ Aoz 4z

Eg 2Eg BAA 22U AT THE wel A
gol ASFY) HE IYANE BEE A3} AT A
o me FHFYE FRHZ YW AR PEHZ U
9 AREG 2 BAAYE B o FENYZ AR
Yo BAARHe ¢ BEAY YFE As YIS
W 47 AEEeRA Y 4 RS st
dlstel NS woA dehd Fwet 4AEn

33 XN EYE Y

Aol FAFAYG 500[VIE U718l EA3E FHAFAR
2B Aidd ZUEAYE EAHL 39 69 Jeldg v A
A RE 10%Q/cm?] ¥W9el U= o) FEHe uwat
Zaste 58 HgAzte] 1000[hrlol M E 10Q/cm? H 9
7tA AA FA%Y. ol FEANTUE BWd YAE A
H FAFA7] 2 FF54 HIY PR B 5 9 o
HE g4 4L FUANEY S dAse AL B
ol o EA7} FE AglHW FHo) 5 EAJog Hol
ANE AIEANLS A3AAA BH12).

3.4 BHo| B5E HAHKY

FEXYE A8 EDX A o AL £y FF
€ 29 7o JEbdh HEAzte] FEWA EWel CA
B3 049 Adlz9 Weight Rate [%]2} Atomic Rate
[(R12HE FEHa] Ao uel CAHES] FFuige] AA
#asln, OARY FHuEe F718 LS 4 F Uk
el g e ARJ £¥ AgesA Ao &
Aag T¥IE I5AH T4 BWd Fogde d4
olpl OAEY FHulgo]l FulHoz CARY FHul&R
o gde Ag vebhdd. :

555



TRELFREE 49C% 0¥ 2000% 108

fxel 400{h] 800fh]
4 200 | 600(k] | 1000fh]
4 v '

900
z
8
& s00
g
8 .
@ 300 ".‘
.0
o 9
> 0
*
& 00 te
f\ Ml A2l OH= 24 H e
Q1200 X : .
Treated Time[hour]
() ¥34
2xel 400(h) 8300(h)
4 200m] | 600W] | 1000fh]
‘ + 4
900
2
]
b=
g 600
8
5
A 300
> °
K600
N

1200

a8 5 FExelo uE FHMHHNSY

Fig. 5. Surface potential decay on water-treated epoxy.
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Fig. 6. Surface resistivity on water-treated epoxy.
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