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Atmospheric corrosion is generally an electrochemical degradation process of metal. It can be caused
by various corrosion factors of atmospheric component, weather, and air pollutants. Moisture, particles
of sea salts, and sulfur dioxide are major factors in atmospheric corrosion. Galvanizing coating is
one of the most efficient ways to protect iron from corrosion by zinc plating on the surface of the
iron. Galvanized steels are being widely used in automobiles, building structures, roofing, and other
industrial structures due to their high corrosion resistance compared to bare iron. Atmospheric corrosion
of galvanized steel has shown complex corrosion behavior depending on coating process, coating thickness,
atmospheric environment, and air pollutants. In addition, different types and kinds of corrosion products
can be produced depending on the environment. Lifespan of galvanized steels is also affected by the
environment. Therefore, the objective of this study was to determine the corrosion behavior of galvanized
steel under atmospheric corrosion at six locations in Korea. When the exposure time was increased,
content of zinc from GA surface decreased while contents of iron and oxygen tended to increase.
On the other hand, content of iron was constant even after 36 months of exposure of GI.

Keywords: Galvanized steel, Outdoor exposure test, Atmospheric corrosion, Surface appearance

1. A2

A BB A Al 717 Al el A] Al o] A
Ql &AM b o} o d Alare} oo 1Y H|3E o]
AH, 1970\t 2] A8} A1zt o] 5o =$-3te Au]E o}
T BAetal Qe =] A -4 e Al v
qksh AEjolt). F-2lo o5t &4 HXl V|EFeME
GNP2] 1— 6%01] Udsle= AeR Buyy 9gon [1-4],
S#ueke] % GDP2] 2.9%0] 0|2 o7 HT A}
et [5]

HT 3 oA s 2 ARE I AREekaL

' Corresponding author: yikim@anu.ac.kr

231

A= Eﬂﬂioﬂ()i cd@ B2
(o)) o] E]q_ oHoﬂol

o = H

31 de] ARG 3
Ape] ope- sfeko.z e <)

= Of

7}’\]7]‘:'4 ﬁﬁﬂ Figa el
= z# kA Hrt
ﬂ]7] 2} (atmospheric corrosion) < Tthekstk
7H 2] 713 (MlE 9 AR 5) ol 550]
Re o] 25 9 oA WSk FAS ek
dl, th7] 9 o] =5 FHe F2 = o] gk
FHH(~200 um) & FAd3tkaL, o7l 7] 5 1= 2

PN
T

Rt
<] Aba



K. T. KIM AND Y. S. KIM

AEA To] galEe] gk el 5 Ao =M HAE
o [7-91. t7] -2le] AN Q1 FEl= w4 (uniform
corrosion) ©] X ¥, $F7of WA -2 (pitting) 52 =5
Aol BAT uAshy e £50 23 A7]H07 A
FHo Q= AF O]ZJﬁ 7 Z 2] (galvanic corrosion)
< dorp|x st [7,1
:LiJ 7] -2 ‘1%01

I—l

| 4 Bolahe AR e AL

wolth. 7] Foll o] Yliz A w4 Wk 3het
uﬁo]u} 28], A F7h SRk} Bi7] o] e
ol Skehd W wHel ko] AL, el
7} Z7kale] A oﬁxl gz F4) Whgo] 17|54
Hgow A [11]. Ed F&o] & o 9s] 49
75wk %%Eﬂdoﬂ A T ghe o] FAE
Aol Ar2:9) o) Fo] U5 golFtE -4 nhgo] mr}

o s Aojuk,

o7] Ao Gee wAE QAxke 270 sekd Rt
gel4 Az s 4 odrk [12-19]. 384 A% Ake
o 9.F, 7, olAHEE, G, WA, AMN), 34 el
PR, 7|6 ks AR Folvl, BeH Ak £, wigel
A7), BleFg Soltk. olelet QAR Al B3t AHo
weh Wakste, 873 QlAke) o71EA 83 Wk el
S P& A Dk,

=
IR 4 BEep) ol ol Ao
T RO ST WA, FBA, B SO AR,

A%, 54, 471, Ad717-9 2ol %@943} | = ofsell
A AR 7] wiEell o7 ] vheFst B ellA] ol
5§24 Ass AP sttt ofd=Zre] ti7] -4 A

oA W A7 X Gk oA A o) 7| -4

Sw 7, 28l A oR t7]8] HAL 25, F5,
vkeh, 371 74 283 t7] 95 T ofe 1%l wet
B BAAES wolt) [20].

TEARS] 7|72 AAEE Frkehe o= TP
HhskA s W2 A A AAZEE A e A= 7] 2 A
oot [21-24]. t71FEA T FPARE gk vz}
o] Qb/d ¥ Al Q) gt ofel AAl s, AAIEE]
TS L 7|E JEEe] FARLE flste] F4EQ)
AFA HrpEiols AT s ed AYE 1 59
/do] Q1A E o gttt

kA 2 ATl S oFARY 2% (Galvannealed
Steel(GA), Galvanized Steel (GI)) ol thale] 28] 2 A
?;Sj—% /\Elj\]g].gigtq’ /\]isi X}-/\.‘:; om]-z% o7 :Lﬁ:o] }\].&Q
© oy 7] $3E A9, B, sligk Ao ® T3t AlA
671 Aol SeFE AlPE Fafetal ofd Ao 4 A

e

232

2. At

2.1 SLAZEAY
2 Aol AREE So]EE A ‘1% GA (Galvannealed
Steel) AlHL T3 Egolden AHoRE AAHEQ
A T 5570 ofd Afole Fe—Zn =TS olF Y
31, GI(Galvanized Steel) A%H2 Fe—Zn =% §lo] o}
Aol =5% ZFoltt. AlE e Z7]+= 200 x 100 mme}
30 x 15 mme]™ 200 x 100 mm 3719 AlHE Z2
Aol ¥ o)y B4 9l ¥A&T 30 x 15 mm 719
/\]Jﬂ._ Zg & e /\]Jﬂvq H)\Mg}\-l‘:’g T,__A-I ].Oﬂq. —Q*ﬂii
A0 EE 45" O] AAE e AA|Egl o dxwko)
F dA }J— &30l HHH 3 t_éj F59 Aloks WA
s el L] o R B 7 s A e i
9 AAA o= by, A&, FF, HE, FAE
6 Aol A3 o ko T <] 7%3]3‘ +E
o] ¢F 58.88 km, A=A¥o] oF 39.42 km, FFA S
ok 41.72 km I8 3 ZEX 0] ¢k 0.2 km, ‘:'*Wfli
0.15 km, Z5A9°] 1.2 kme]t}.

o:
f

Fll’
1)1_‘
S

of [t &2 o
>

3134 BE FAAAE 9 olEZo] AlA =] ¢hotr s)st
A AHe AsA) 2 Aol ARESE 3}ekA Al A
e 13 AT 23 A o= o] Wit 13F Al
270 °C, 100g NH,Cl + 900ml HsO g-ofe] 43 <k
A Ao, 22 AL 25 °C, Ak O.}_Eg%o"(loog
(NH,) S:0¢ + 900ml H,0) of] 5E7F =X

sletd A F Al FAE SA5kaL F-4 %i 54 Tzﬂ

WakE ofdl Aol tjglste] RASES T

mm/y =87.6x

DAT

W= ZAZA2Z(mg), D= UE(g/cm®),
A=>FWZ (cm?), t=A17t(h)

¥ GASL GIo HE= 7.14

% W=a—-b—c

a=Z%2AY A g AlEY] 74 (mg)

b=3}4 Aol W2 Z2AI A AlEe] FARHm)

c=F2A F 34 A4 5 5 (mg)

CORROSION SCIENCE AND TECHNOLOGY Vol 17, No.5, 2018



CORROSION BEHAVIOR OF GALVANIZED STEELS WITH OUTDOOR EXPOSURE TEST IN KOREA FOR 36 MONTHS
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Fig. 1 Corrosion rate of galvanized steels with exposure time; (a) GA, (b) GL
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Fig. 2 Surface morphologies of GA specimens by SEM (x 2000) before and after outdoor exposure test in 6 sites.
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Fig. 3 Surface morphologies of GI specimens by SEM (x2000)
before and after outdoor exposure test in 6 sites.
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Fig. 4 Effect of exposure time on the variation of constituents and composition on the surface of GA specimens in Figure 2
by EDS; (a) Andong, (b) Gangneung, (c) Seoul, (d) Gwangju, (¢) Busan, (f) Mokpo.
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Fig. 5 Effect of exposure time on the variation of constituents and composition on the surface of GI specimens in Figure 3 by
EDS; (a) Andong, (b) Busan.
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Fig. 7 Cross section and elemental distribution by SEM-EDS of galvanized steel - GI.
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Table 1 Deposited-salts

K. T. KIM AND Y.

of outdoor exposure test area (ppm)

S. KIM

CI' (ppm) SO (ppm) NO;™ (ppm) Total (ppm)
Andong 21.2 18.0 46.6 85.7
Seoul 106.0 13.1 92.5 216.6
Gwangju 52.1 31.8 59.6 143.5
Mokpo 220.2 85.6 99.6 403.4
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