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Anti—fouling Properties of Functional Coating according to the Film Thickness and
its Application to the Insulators for Electrical Railway
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Abstract - A method of improving the anti-fouling characteristics of porcelain insulators was proposed in this study.
Functional coating was performed as a method of reducing the surface contamination of the porcelain insulators. The
functional coating was applied on a ceramic substrate, which has the same material as the porcelain insulators. After
coating the ceramic substrate 2, 3, 4, and 5 times alternately in the horizontal and vertical directions, the surface
characteristics according to the thickness of the coating film were analyzed. The optimal process was selected to coat
the surfaces of the post insulators and long rod insulators, which are the representative porcelain insulators. After
coating, heat treatment was performed for 1 hour at 200°C in a furnace to secure the durability of the coating film.
Compared to the uncoated insulators, the insulators with the functional coating showed significantly improved anti—fouling
characteristics as well as excellent adhesion to the coated insulator surface.

Key Words :

.M B

Z}71 el 2} (Porcelain insulator)® A58 o] 3t 7
WgE zE7] witol AgAE o dAr1duel AMEs
A7) AAER oAl 71 AMEEo] 1] 1Ey o]
A7 AL o] B H o] FHo| H-Fo E odow A
A 22 AR A RS E dHES JHRT2]. ol F
ol =} €] Zé"d%%ﬂ AR % AlaE AF wAE
o oo uwtE AW, A T ISt A7 PE}[S 4], Ol
g3 AtaE Jﬂﬁpl A& ofzbed FaE odES A
AAst] AA 45 A3}
Zell H-zE o dEe
A 7E 9 A
By ggto] Hx 8
83t oo wE LdHYE
gt
2 AFoA edgH &
ozt FWel &&3to] 29 EAE A3t
El

fa 7154 =Y e TG mE o

(Ao ok

*  Corresponding Author : Department of Electrical Engineering,

Hanbat National University, Korea
E-mail: wschoi@hanbat.ac.kr

# Department of Electrical Engineering, Hanbat National
University, Korea

#% Department of Applied Materials and Engineering, Hanbat
National University, Korea
Haedal @ 20173 49 27
HFT LR 020179 5€ 29Y

94

Porcelain insulator, Self-cleaning, Functional coating, Anti-fouling, Film thickness

st W IY WHoe=m 9y
(Brush), 2=23z]o] (Spray
B 7)Eed AAH
ZHA AL, BEA] 2" 2
GHs Y wEA 2B A E 7]
339 o _CHgH ig_gﬂo] EiA) ngﬂj

]m
)
>

(Dipping),
AL o)F

=
>
o
M

JH r1r
)
>,
ro
O
>
9
]
ofo 4
ol
ol
N

il

I
H fl

o] A Aol =

S 3
WE2e A4 F957] Bobsols] WEel ArlohAst 2
o AR At Ao =Y T4 S F FAG 457
2 z4sac 49 ol duy A4 =Y P A
gatol AA A7l Eodl mgsgich 2YE A7
EoEYsA e sl v EAse] eeluA 54
of B8 AL FA3tY

=

A7 efzbe] e WAl 545 A7) A8 e 7]
4 AEEAL AT (Si0w), BF  (Lithium), ZF
(Kalium) 59 F7124< 3o ARow xddu 9
e 173 P, WEE llg/lm® %<& 1130050t 2
R RSB A = e e R A A B ot

100100 mm =7] Aty 7)o M=S A #akgltt.
gat7] dol olAE, vge 2 DI waterol A 1084
o AF F AartaE Agse] JlRs Ax AAY.
of EAlst: oAt Bl =W Jbsd Azl my
oz AL FAFAY. 7t2 A2 wdiste 29, 3, 4
9 5w 4744 WAow wgshe] wute] Frel e

=
=
PHS Sysigith 29wk Y e A8 24

HHJ Hl'

o5
oo B 1 I do R

il



TR

o
AN i
o Mo
o ok

M

B oxe

Lo D4
oo o
o
i,

= oo fE oW

N
S
>
g &l
92

=5
M
>
N

AEP technology, NanoMap-LS)& urd} F
} 24 71(SEO, Phoenix 300 Touch)Z
/\]gq o] 14371— tﬂﬁ]_z Z;Hg}oﬂ\;]__ %

il magic ink)% /\}9”0}01] 9w 54

X
Iy g

o
ol
ol
!
i)
b
N

~
>

=9
X
=2
R~
fu g

X 2 oo
N X o

&

&

5
ot 3@ —
IS

-z

Y

JE

tlo

ol

ol

ol

i

L

)

>

%)

._]

£

D

w

w

al

N}

>~
Rl

101141 i
E}. Az A
7| R3HH 5B]
1 ARAe vy AErl 5% wRkolw 4B, 5715%% 3B,
15735%+= 2B, 35765%% 1B 183 65%5 =73l 0Bo]
oH6].

> oo Mroox
N
r}:m
or_E,
=2
TN
Ir o 4
Y
X,

o
1o

=

N,

o
N

v
i)

o
I

H

)

£

X

©

g
do

(e

F

[-‘E oL,

1o

)

1=}

o

E:)

M kR
w
T
—
=
(e
=
3
o,
o
>

2 E
=

_]\l
T
o K
o>
)
=
8
S
ro I
o
—

=
fu
Ay
Ko
i)

AR

o
F
F_EL
T o
s
D
£
LY

o,

pod

o

fftl o
e

g

3
Rufieu)

" 457
[7. Aol We 57 =
B &

ol
X o
=
i
S o
b~ o2 ©
S of
2 >
to At
oSz ok Bo 3Ry
oL N oo o LI
B > i
2= e,
2o
ol
B
— 30
4o £
o
N
_\‘:_L
=
g
=

ol OE‘
o o
il
N

0 =
2
o,
(%

Sg oj4 BWel %W FARAL. AH§E

2} (KD, KRT-ES-000S-1001)9} 7ol =}

(NGK, KRT*
3
— °
=
e
N’
=
<
2
=
=L o
°
0 1 1 1 1
2 3 4 5
Coating numbers

O 1 2E 5o w2 et =
Fig. 1 Thickness according to the coating times
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Fig. 2 Contact angle of ceramic substrate surface

according to the coating times; (a) 2 times coated
sample, (b) 3 times coated, (c) 4 times coated, and
(d) 5 times coated
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Anti-fouling  characteristics of ceramic substrate
surface according to the coating times, after marked
using a permanent maker. (a-1) 2 times coated

sample, (b-1) 3 times, (c-1) 4 times, and (d-1) 5
times, after reaction with water; (@a-2), (b-2), (c-2),
and (d-2)
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Fig. 4 Anti-fouling characteristics of the porcelain insulators,
after marked using a permanent maker. (a-1)
general post insulator, (b-1) coated post insulator,
(c-1) general long rod insulator, and (d-1) coated
long rod insulator, after reaction with water; (a-2),
(b-2), (c-2), and (d-2)
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Fig. 5 Adhesion measurement of the porcelain insulators,
lattice lines drawn on surface; (a—1) coated post
insulator, (b—1) coated long rod insulator, after tape
attached to and detached from surface; (a-2), (b—2)
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