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Abstract

Recently, with the rapid development in the industries such as mechanical plants,
automobiles, ships and marine structures, it is enlarged by the use of the SS 41 steel.

This mechanical plants and marine structures are exposed to corrosion because of Cl- under
marine environments.

To protect their accidents, mainly applied anti-corrosion epoxy coating and various protective
its structures.

In this study, corrosion control characteristics on the epoxy coating were investigated by the
galvanic corrosion of impressed voltage tester under marine environments

The main results obtained are as follows;

1. Corrosion current density of amine-epoxy coating becomes more increased than that of other
epoxy coating and the time area rate of pin hole and pit until 5% becomes most rapid.

2. The potential of SUS 304 stainless steel(cathode) for Al-epoxy coating is nearly zero
potential.

3. Corrosion current density of Amine-epoxy by shot blast becomes more decreased than that
of not shot blast and cathodic potential becomes more noble.

4. As distance of anode and cathode is more decreased, corrosion current density of epoxy
coating is more increased and cathodic potential becomes less noble.
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Fig.2. Dimension of counter electrode test speci-
men(unit:mm).

Table 1 Chemical compositions and mechanical
properties of used epoxy coated steel

Chemical C | S | Mn P s
composition ‘ N B -
(Wt %) 0.11 \ 0.29 | 0.59 J 0.01 0.01
Mechanical Tensile strength | Yield strength | Elongation
echanic: N 2
properties (kgf!mm*) (kgf!{mm?) (%)
42.4 25.8 32

Table 2. Chemical compositions and mechanical
properties of used counter electrode material

T T

Chemical cleori N

composition -
(Wt¢) |0-0511856 8.42/0.59 | 0.59 | 0.03 | 0.01

T
Si'Mn}P S

Mechanical Tensile strength | Yield strength | Elongation

echanic. X R

properties | __ Ikgf/mm ) (kgflmm?*) (%)
60.0 23.4 43.3
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Fig.4. Relation of corrosion current density of
various epoxy coating (1 cycle) vs. test time
by impressed voltage Ev = 4.5 V in sea water.
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Fig.5. Relation of cathodic potential of various
epoxy coating(l cycle) coating vs. test time
by impressed voltage Ev = 4.5 V in sea water.
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Fig.6. Effect of the shot blast on the corrosion
current density of 1 cycle amine-epoxy
coating in sea water(Ev=3YV).
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Fig.7. Effect of the shot blast on the cathodic
potential of 1 cycle amine-epoxy coating in
sea water( Ev=3V).
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(Ev = 4.5 V, sea water).

Fig.8& a4 FollX A71AS Ev=45V o A
S 2H8-ofl g oA FAIA Euhe] F27hA]
oA ¥ =9 Art =9 FAHF2
= vlA & 9 &S el Aot

A7IM 27t A FA =T A FPAL SEZRAE
2 AAMT F 13 A FA =3 Aol A
2 2 gHA &0l 5 %ol B ES o 7R
t}.

ool o3t FIH &9 At B2 APH
dMe =te] FAAFL=s A WFE AT
G 39 At A £5 2 2R
et i FEAM 2o G AAdh
FEH SS9 Agrt Ao d 5 2 XAAF
BE7F M FEEAM 22e] Fatr] o] AdEHE
olfre e FoM A7t A A FAT &
3 559 A7 S 5 FA &4 A
o] F7tet7] W FFelA wFEE FAAF
=7t 2obA| & BAF Ao} Yzhect.

Fig.9+ 8l Zd A 17t -Ag Ev=45V o] A

i

10305070

600 I- A\lsnnceofanodeandwndc(mm)

Potential, E(MV/SCE)

0 20 40 0 80 100
Test time, t(hr)

Fig.9. Relation of cathodic potential various
distance of anode and cathode for amine-
epoxy coating(1l cycle) vs.test time (Ev = 4.5
V, sea water).

H2tgol @ ol EAA Euhe] EAFEA
QoM FFo &3 A7t SIAAA T 1)
e 99 Ve Rolh

G71H 7 A BAEY AYBE REZHAE
£ HAY F 18] A EAEAT Holn FHAIN

& e gHH o] 5 %ol 2R w 7=
olct.
F33 F39 Avt &L ANEUAME &F

o A7t RA e FF3 839 At
dold $& 39 "eE =4 Jdehvdz Ao
W3t Zo] o AA JYepvda o F3F3 39
A}t gotd £ & 39 A7t RolAlE ol f
+ Fig. 8|9} Zo] FF olRloEA] =3 A
oz REUIFGHE AF7 22 &3 A
A 22T S SFEFTAF)7) AT
& Ao Algdoh 2dn 439 3o
A7t dojd £8 39 e =4 Yehdx
Ao M3l Zol ¢ AA He olfe At
7t FE FFAA v FEE AFUET F] o
el S8 Aol o7 W&o 2339
7V @A Ho, e AR JalA A1z A
SFETAIFNZ] ol Aol H3lZo] A H
= ol 2 Az

Fig.10& &4 Fol| A Q7tASH Ev= 4.5 V 9]

-229-



g - TAK - %G

100
- 80
=5
—
k-3
[+
£ 80
£
G
a& /
n
T 40
®
£
)
=
3O o0k
0 i 1 i !
0 20 40 60 80 100

Distance of anode and cathcde, D{mm)

Fig.10. Effect of the distance of anode and cathode
on the life time of 1 cycle amine-epoxy
coating in sea water(Ev=4.5 V).

A Zrgol 93 ol EAIA wute] BA7HE
ANPAM FFH 39 At 2/l gdad &
o] 5 %ol 2@ o} 7R 9] o EA o] £ E
Yetd Aolrh 7| 7t o ZA e AP L2
SEZYAEE AAT F 13 A ZFA=GT A
olt}.

o] Atof oleW FF 79 ALrt T4
F2 B2 o3 rubjFHAE] 5 %ol =
& o) 7R 9 o FEA e FHE A HAH e
2 Z7hele A vehdia Utk ol A%
e A FE 5 G oA EA AU
Hel g FHE BYAFEUEI) Fonz o 4
A Gk E7re] A8 5E A AA 717
o] ol §2] A o] ztolA blistering ' AJ o] &
2 obyste ¢eld] 71 gt A2 Atadrh

2 E

B AT E sl FE 7] FolA AFA =
ZF2E R 5 B AT E 7] s,
A5 2or] 42 AEZAAENE a2
o o3l WTANYE L A s, | ZAe W74
2 AvstetAel S 2@ d7E & AA o
S e AEE 4UA

1) ol ZA A =ute] RAMFLEI &
AEANCGET A YElYD TR &0
5% 7t 8 Wl 7429 AltE 7HE wgio

2) dR0)FAENA =4 23 39
SUS 304 ~HQa2%e] Ade N2dHt A
o] .

3) £ EEFHRAEE HAIF o} FAA =7t
o RAAFUEE SEEHAEE AAEA] o}
g A 2o o @A WFHD 288 349
=49 Adstdt.

4) FF3 &3 AV 2L FF A EAE
gl RAAFEE: Y A WMFEHD 59 A

e dztdn

m2t

rot

aF

1) EBE—3E1990): L REBEN O R OR
Wk, AAkbE & 553, VOL.39, No.2, pp. 78 - 85

2) AELZEFH(1991): BEHEEY ORI THis o
P b ®, BAME & &8, VOL.40, No.6, pp.
429 - 438

3) T. Howard Rogers(1968): Marine corrosion,
William clowes, pp. 272 - 281

4) Mars G. Fontana(1978): Corrosion engineering,
Mcgraw - hill book Co., pp. 268 - 270

5) KAFEER(1993): 243V, HAH PN
Mk, pp. 249 250

6) PEMAN1989): WM TELEBELIR), =22
+iit, pp. 394 397

T) BEERBH it B 1984): & BB AR ELA, BRI,
pp. 532 - 535

8 OABS A E1990): @E2ET & i ARl
OB & RE, BAEME & 8%, VOL.39, No.12,
pp. 718 - 720

9) K, FRILREEN 1980) BESIHRIC »( T 2 BB TR &

e RS S, B AREEl - TRtE, VOL.38, No.8, pp. 429 - 436

o)X H(1993): T &l &) FA S BF AT,

2akg ko) ok AR h S A= 2, pp. 45 - 50

11) Denny A. Jones(1992); Priciples and prevention of

10

=

corrosion, Macmillan publishing Co. pp. 490 - 493
12) |iARg, NEtZ, FHEBX, TREE, BREE

(1986): EHHEEMCEA S b ERREOS A

B, 04 AR, VOL.35, No.1,pp. 3-9

-230-



