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A study on corrosion resistance of powder coating used air

conditioner exterior by using EIS and ENM

Tae-ho Lim

Department of Industrial Chemistry, Graduate school

Pukyong National University

Abstract

As air conditioner becomes necessities. of our life, air conditioner
corrosion including pitting has been focused. Because air |conditioner
1s mainly consist of metal so life is determinded by degree of
corrosion. ‘\In case. of extrior, there are a lot of cases to be installed
outdoors. so exterior-case is applied painting-for protecting corrosion
of exterior case that-enclose many important-parts.

In this study quantitative evaluation and life time prediction are
tried about applied high solid coating by using electrochemical
impedance spectroscopy (EIS) and electrochemical noise
measurement(ENM). then the results are compared with real air
conditioner life time. electrochemical noise measurement used this
study is the method that can monitor free potential and current flow

and data is processed by statistical methods. in this paper, the data



that are calculated by using electrochemical noise measurement and
impedance data of specimens applied high solid coating are

compared.

Keywords : Electrochemical impedance spectroscopy, electrochemical

noise measurement, life time prediction, QUV test, NORSOK M 501

cyclic test, Prohesion test
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(as 'b)

Cartesian co-ordinates (Nyquist plot)

Impedance Z=a-jb
Resistive component a=rcos &
r b Reactive component b=rsin &
Polar co-ordinates (Bode plot)
Modulus of impedance r= /7 /=aZ+b?
- Phase angle & =tan! (-h/a)
a

Fig. 4. Definition of impedance relationships in both Cartesian

coordinates (a, b) and polar coordinates (r, ©).
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1 1 RP ]
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¥
]
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Frequency, f(Hz)

Fig. 5. The simple electrochemical system (a) Nyquist plot

and (b) Bode plot
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Solution
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Imaginary part, £ (ochm)

Fig

~Coatmg

Impedance, Z (52)
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Frequency, f(Hz)

. 6. Evolution of Nyquist plot, Bode plot and equivalent circuit

as a function of painted steel degradation.
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3.2 Prohesion test

Prohesion Test= % =r2] industrial maintenance coating applications&
sl AMEE AlgHoe=z 7]E AFEE W Salt spray testH U Al A o]
we Agyon pFat oo AEA) Agel FEER F7H L,

o] AYAWA wl7le] el epidel 4Ae A
T N & A9, $EHAS AAUA e 4A Ed AP
&

o] Prohesion testelt}. TS Prohesion testo]

| - ~
Electrolyte solution : 0.05% Sodium Chloride + 0.35% Ammonium sulfate
Solution acidity : pH between 5.0~5.4

Prohesion cycle

Step 1: Saltfogat25T 1hr

Step 2 : Dryoffat35T 1hr

Fig. 8. Prohesion test cycle and equipment
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ii "ASTM G53 QUV Test (80hr) -
[ * dhrs (60T - UV
|- 4hrsS0T) - Condensation

UV Radiation
at

60°C

Ahour

Condensation
at

50°C

4hour

Fig. 10. UV radiation/Condensation test
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Table 2. Electrochemical impedance spectroscopy &3 &7

Electrochemical measurement

Solartron FRA 1260

equipment Dielectric interface 1296
Measurement solution 0.5N-'NaCl
Measurement. area 13.9Cm”
Measurement point 5/decade

Frequency range

100kHz ~ 10mHz

Amplitude

AC 50mV
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working electrode 12%= ARSHTH A ARG wpof o] o] F M3 ideal
electrodezt HEt}. F working electrode= 9utd]l= AZA|7]= bridge
methodE o] &3te] Z2Ast9on, HY wol|2E A7) &) refrerence
electrode® ¥3}7+& 4= (SCE, saturated caromel electrode)S ©]-&3tith o
oAl A9 2 HAF wolze SASAQ B ZE@AS nEFed s
& o] g3to] AP e, 29 2pointsE 7] Ea= £ERE < 1087 ol

E At} golg & 7] =3t M= ZRA(zero resistance ammeter) mode T

& o] 7}5 3k potentiostatE A&ttt diolE el A= EEHAE ALE31Y

Aelehol EpAsE AE8 A,

Salt bridge
——
SCE
Identical
/ekectrodes ZRA Data logger I
_L _L PC |
Organic Coating Organic Coating
N |
I Steel I Steel
Working electrodel Working electrode?2 I

Fig. 11. 7188 »o|z2 &4 AT T4
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Fig. 12. AA x¢]

N
A
o2l
f
=
oX,
!
oy

Table 3. Electrochemical noise measurement =4 Z4

Electrochzr;i;inr::tasurement Bio logics SP-150
Measurement mode ZRA mode
Measurement time 10min

Points 2points/sec
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fig. 13. Change of impedance characteristics under NORSOK M501
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fig. 15. Change of impedance characteristics under salt spray test
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fig. 16. Change of impedance characteristics under QUV test
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