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Electrochemical methods have been widely used to study the performances and mechanisms for the degradation

of organic and inorganic coatings.

In this study, EN(Electrochemical noise) measurement was applied to the protective properties and review the
parameters analyzed noise signals in the time and in the frequency domain for epoxy resin based coated steels
during exposure to hot sea water(40°C) and salt spray for 200 days.

It was also found that R,(Noise resistance), Rq(fmin)(Spectral noise resistance) and 2H(Hurst exponent) represented
the performance of epoxy coated steels. R, can be determined as the ratio of the standard deviations of potential
and current noise signals and is decreased to exposure time. Data qualities can be easily checked by PSD(Power
Spectral Density) plot and Vp, I and Ry(fmn) is useful to research the protective performances and mechanisms
of coated steels. Hurst exponent represents the degradation of coated steels. But, it is difficult to directly apply
the protective criterion to the evaluation of epoxy coated steels used the shipbuilding processes.
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Fig. 2. Time dependence of R, for coating system A and B
exposed at hot sea water and salt spray.
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Fig. 1. Schematic diagram of the electrochemical cell for EN mesurements.

204

CORROSION SCIENCE AND TECHNOLOGY Vol.8, No.5, 2009



APPLICATION OF EN(ELECTROCHEMICAL NOISE) TO EVALUATE THE PROTECTIVE PROPERTIES OF EPOXY COATED STEELS

Azt o]ol sl A7) ArAAT ddolm Euto]
slEo] F 2 AS7E] A7 HE Aol Eeety
AFY o]so] A=A Wt noise resistance”} Fxk
Py =

52 x7] A2 E84¢
& 72 2uke] 1z g oA B sl Al she T
5-2] voidtt pin hole 52 &J3ko & A=t Ankd o
2 A 2ure] 7o) 2 AES YER A Stk

I U} EN datad] B4 o2 574 A7t & poten—
tial % current noise signale FFT (Fast Fourier
23 3ol W noise signal® A3k3H
PSD (Power Spectral Density) ® spectral noise re—
Holals WS & 4= Qlek” B o] 289
sampling time< 1,024 seconds®]1l sampling rate= 2
QI7bel = 7439 noise signalS =

Transform) &

sistance &

points/secondsZ

Batsieh
1
e A 2
Souin = L (3)
min — MAt

7|4 A t+ sampling interval (/t=0.5 seconds) & 1}
ERe & =4 A17H(1204 seconds) S UFERATEY
FFT plote] #Hth Faprel HA T+ 2 (2) 9 (3)
o &7 1 Hz® 1 mHzol™ AA Spectral noise ploti=
EIS (Electrochemical Impedance Spectroscopy) £} H]
w3k o Fl QJolel] Alto] QIk.” oY A FRTE A%
A5 4 A9} noise signal —rJJr—roﬂ w2 spectral noise

Veer ()

“4)

AN Vier(£) S} Ler(£) & 212 T3l whE A2 A
o 9F5& vERdth

18] PSD plotZFE&= 2 (5) 9} 2] spectral noise
resistance (R,) S 4 9& 4 e}V 07

R,(f) ="

— 5
Ler () ®

noise signal2& d=9¢

FFT%} PSD plot= A3t F n
= Gdo] Qi) dnkd o g

data®] EAS &4A & U=

CORROSION SCIENCE AND TECHNOLOGY Vol.8, No.5, 2009

7o Tuto] Asrt A LA o =w VPSD% dy
St I 5718k B S YERATE 18l Tl
21 (6) ¥} 7+o] spectral noise resistance (RS,, (fm,,, =

Bk ol gstent.”

o X B M
of

1o r|r
ol

B
Ry (fre) = Jim R, (/) ®)

Figs. 3,4 9} 59 salt spray =2 %719} 2000] 73t
A coating®] Vs, Ipsa, L83 R WEFASITE LHE2 S
2 epoxy FHR> Aa|A} 4] Atolof] A FA 2 285t
o] Ax| o] A8 x| A71th(Barrier protection). £]4-2]
Adafjdo] Tut U2 JFste] AR Edahs A A
A7l gs Fasitta B ok webs] A 2719
(Two identical electrodes) 7to 2=

A A
% $ 2 BFAH woke EHo A

10
10°
10—10,
10—11,
10-12,
10—13,
10-14,
10—15,
10—16,
10—17,
10—13,

1070 T T T {
104 103 102 107 10°

V,.o(V/Hz)

—O0— 0day
—&— 200 days

Frequency(Hz)

Fig. 3. Potential PSD plots for coating system A exposed at
salt spray.
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Fig. 4. Current PSD plots for coating system A exposed at salt
spray.
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Fig. 5. Spectral noise plots for coating system A exposed at

salt spray.
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Fig. 6. Time dependence of spectral noise resistance for coating
system A and B exposed at hot sea water and salt spray.
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Fig. 7. Time dependence of 2H for coating systems A and B
exposed at hot sea water and salt spray.
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