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Abstract The present work has been performed to investigate the degradation of polymer-coated steel
in (0.5M NaCl solution by using optical microscopy and a. ¢. impedance spectroscopy. It was observed
that the corrosion of uncoated steel proceeds uniformly, while the corrosion of polymer-coated steel oc-
curs locally in the chloride solution. The localized corrosin of polymer-coated steel may arise from the
defects such as crack and pore in polymer-coating. The delamination of polymer-coating on the steel/
copper galvanic couple was observed just on copper, suggesting that the delamination results from the
attack by hydroxide ion generated as a result of cathodic reduction of oxygen at the surface of copper.
The breakdown of polymer-coating was found to arise from the precipitation of corrosion products at

the polymer/steel interface.
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W : Working electrode(area=0.04cm 2)
C : Counter electrode(area=0.04cm %)

1 : Polyethylene resin
2 Vessel
[1: Absorbent cotton

: Exposed PVC coating

Fig. 1. Schematic representation of experimental appa-
ratus used for the measurement of a.c. impedance dur-
ing immersion/thinning cycles.

ofibs A% Fel WHE AHusich P4
Aol Bl Olympus A2l Model PME3
Fetdu| A& A&t o, FAEAH e
= Sartorius A}2] Model MC 210S Microbal-
anced AR&-3o)

A.C. Impedance spectroscopy

g E-Zo] AAWsE 3Es7] 98l Zah-
ner AF2] IM5D impedance analyser& o]-43}
o FuF H 107'—-10° Hzoll 4] 5mV =7)
o] a.c. #tE 7}sted impedanced A 3Fe]
t}. Fig. 1& & oF o4 a.c. impedance?] =
Mol Abg= AW AGERA AW ER o
A" FAE 2d¥€ 4 9o immersion
F} thinnings ¥H8% 4 SI=F 1ty 7o)
i el Ao drying @A HE BAGAHE
o] AFo] dojrtr] WFo drying =7] 3}
Fo zte]E Hlad Bowx FAMAES
Mgl HE8F &4 W uXE= JFE
o

+
s
%

Aol 4 dojupe nEAMEE AL 1019

o
>
()

oo
=

A

R )

L

o

oll. n
3

ol

F>

w
t

rir

NEsel sy H95o, Foe
neh g Aot 2R ANHE

Aoy Mo Hn o

Mol W B2 X lodw Ujo lo

o oald AxHc) olw A=
W) A g AFahsd e 8 o4

9,10}
Y= S

ajl

o] of
golon o]k ke AsiAstel Fol 3=
349 pARLe dPsted S8

ez A drying FAANH ¥
HE) Ao 7T Auie 4AwsE

Fobn7) SlafA B Aol A A4 H Hrk

=84 B 34 2

rlo

Z o
O =&
N
* %
2 o
x> £
o
Hoo
4
N
™ g
g
o
o[)hv
igfﬁ
o
Ao orlr Ry o
<O
[9;]
=

ol
T o 10
4r 4
>,
o
0,
&
o
fz
2
N
k=
b
H
J o

o OIN‘ =

o

o
~ T 2
> 0
o o
[
-
w g
> o 5
ofis
o O
v ne
20 ok
T %
X 0 -
1 2
e 2 o

o o S o (B U ok -

>
o

ku 4
*,
N
Nz of rir
> L

A ol ARE AT 4 ook
AA7E gD G )Tl 2
A Hed olHy ABTAE
3, Cloole Fol AFsA Hn 2
Heh o] TPz Easts A2

= =
Bgolal Aol dazen Aase

o J
T

ol O[(‘l
wo rhe K

X

foofl o3 g md 7
te ©

>,
s
bl
e
2
>
&
L
i)
H
ol

o O

o
fd
Ho
N



ek a A6W 4105 (1996)

1020

H %i_wm
.‘_H‘ono o
¥ R
B 4 e
w )
o WY ogs ™
W oM
4 T W
Mo <
dwxﬁﬂuﬁ
w o "
prel
5 e
g T
2E O
a,aqm%H
Mﬂuaw._o_._
%Ni ny
O e
o 5 T o

=
=
3}

el

(pore)ojrt =& (crack)

%%

o
i

(lifetime)

‘mo
+

=%
E]

71F

A
=

2l 3

712 % (porosi-

e

tribution coefficient),

(a)

w R o
® o
Mﬂo M d
A O =
) ‘ﬂ .
. N oo
§
ol 8 k!
¥ WTM o
o M.Mo owa
= o P
mog A
_ £}
T ol
R s
T2 rin M_M
— 1
CRBAN
o N =
w4
XY

of 7} = v,

gako 2 H-E

(ClHel

T
W
o
T o

o
Moo
T %
_Mo nj
® 3
R 4
=
Mo
o W
— ol
e,
U
T

Aere Tl

kil

Ho

ol
R

Q)

(b}

9 CI

5

2 =

Fig. 2. Photographs of the corroded steel specimen sur-

face exposed to 0.5M NaCl solution for 48 h:
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Fig. 3. Schematic diagram of the organic coatings on
metal showing different types of pore.
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Fig. 4. Photograph of lacquer-coated copper surface

galvanically coupled with steel obtained after immer-
sion in 0.5M NaCl solution for 3 days (100x).
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Fig. 5. Nyquist plots (a) and electrical equivalent cir-
cuit (b) for the 3 imm thick PVC-coated steel in 0.5M
NaCl solution. The solid line (—) represents the fitted
data.
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Fig. 6. Changes in coating capacitance (c.) obtained
from PVC-coated steel during immersion stage of vari-
ous immersion/thinning cycles in 0.5M NaCl solution.
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Fig. 7. Changes in coating capacitance (R.) obtained
from 10 zm thick PVC-coated steel during immersion
stage of various immersion/thinning cycles in 0.5M
NaCl solution.
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