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Recently, anti-fouling paints which does not include the poison components such as tin(Sn), copper(Cu) have
been increasingly developed in order to inhibit the environmental contamination of the sea water. Moreover,
the wear ratios of these anti-fouling paints are very important problem to prolong their life time in economical
point of view. In this study, five types of anti-fouling paints as self polishing type were investigated on the
relationship between their polarization characteristics and wear ratios. It was verified that there was apparently
a good relationship between the wear ratio and polarization characteristics, for example, the wear ratio increased
with increasing the impedance ratio, and increased or decreased with the corrosion potential shifting in the negative
or positive direction respectively. In addition, the wear ratio decreased with decreasing the corrosion current
density. Consequently, it is suggested that we can qualitatively expect the wear ratio by only measuring the
polarization characteristics. Therefore, before the examination of the wear ratio was actually carried out in the
field, the evaluation of polarization property in the laboratory may give a available reference data for their developments.
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Table 1. Chemical composition of anti-fouling paints coated at
various test specimens

Types | ERORY | Col. | gy TR | Sobv, | Initi. | Addit. | 5.6
hin | pig. : ; : . : g S
PlE agent
ME, 3 4 12 . . . . . 0.%
| 4 2 15 . B B . . 0.%
me | 4 4 13 . . . . . 0.%
oP 5 16 ' N N . . 0.97
NP 1M 2 10 . . . . . 0.%
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Fig. 1. Experimental apparatus for measuring wear ratio of test
specimens coated with anti-fouling paints in the field.
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Fig. 2. Comparison of corrosion potentials with immersion time.

2.0
a 15 —a— RT.05
O L |—+—RTO7
40k 4—RT.08
; L |—»—ocCMP
= 0.5 NP
= L
=
2 0.0
= L e
= = - e .
=-0.51 ¥
S v
= r i
S0l ““Vf ﬂg&h
= L 5*—3-/
g "y
=151 k
a L P
2.0F
1 1 1 1

1
10°

1
-10

10

1 1
* 107 10° 1p 107 10°
Current densﬂy(A/cm )

10

Fig. 3. Variation of cathodic and anodic polarization curves in
sea water solution.
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Fig. 4. Variation of impedances for various test specimens in
seawater solution.
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Table 2. Comparison of impedance(ohm) variation ratios with
soon after and 20 days after immersion for various test specimens

Soon after T —
immersion(P;) immell'sinn(Pz) AP (P,-P,) | Varnratio(%)
RT.05 | 3.64x10° 3.88x107 3.25x10° 89.3
RT.07 1.46x10° 1.21x10° 1.45x10° 99.3
RT.08 | 3.37x10* 8.49x10° 2.52x10¢ 74.8
NP 6.3x104 4.2x10* 2.1x10* 33.3
CMP 3.06x107 2.9x107 1.6x10° 11.1

Table 3. Variation of wear ratios for test specimens(DFT:11m)
obtained from before immersion and after 10 weeks immersion

No ilnsrl;)::sia:fl:?l"l) wiit:(}fg) AT(T,-T,) | Wearratio(%)
RT.05 141.3 39.2 102.1 72:3
| RT.07 136.1 334 102.7 755
RT.08 141.9 41.3 100.6 70.9
NP 1324 1274 5.0 3.8
CMP 117.8 1105.6 12.2 10.4
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Fig. 5. Relationship between wear ratio and impedance variation
ratio for various test specimens in seawater solution.

Ak 24 107 7o ek 4
Fig. 5614 & = Q=0 o™
SEREEE
AIAXA Wghgo] 45 Tuko] nh
AAE IS &
W2 Wshgol
18] 3L RTAIE
& Wik} A 5
WA R WAL &
of &gk A el oJsiA APk 1
T AHEATE 245 NS =2 A
& iRzt wubgae A 5
@@91 A I gho]l A x7]e| nlafA
of Zaxo] dudA WsHEol Y-S vA AL o= ol
o) vl s} QG BEE ek ek, A 2 A
% 3t LR AP A muRpAe] A
ol ogt PRt muke] miitef &k ) At 9|
2o P vzl Ao Azt wheba] A @l
= AoAA Wshgo] dA|ske= A
< HolF= Zlo g A7t Ayao® AlEA s =
WeEne nfg SAEVEE AAY A AEs 9
sl7] Aefl, WA AP o5 WerEro] M7]sketzl
EA& B71ske Aol oﬂ:ﬁﬁ% 17ke] TSl o)t A4
AN SHo|A I ourp S Zow Az
Table 4+= Fig. 2914 =] 204 $9] H-21%

M

T
i=Aul
L;:
a K
Dkﬂ
P—Yl

%
> T

B L N e

i 3o
to dlo
g, o
R Tt
g
o
o

30,
)
2
LT
iy
ri
2
10
3
oy
o olft
jules

rlo
o
=l

F\‘T 1o

=

td

o

H

ot

N,

AL

rlo

)

oo

b

£
o I
12
1o
o
i)

2
2

o -
_O|L
rr
2,
o d
o
ik
Rl
30
¥Q Mo
I

f
by
o2
i—’?

T

2
EEOO{'
o K &
HL ol i
5

1©

40

5

(o]
=
!
= 12
o 1o 2 10

o, M= g
N
)
i,
)

M 2 o Mob ki (o

o
Al
)
2
(Ml
%43
o
S
e,

Lk —{01'

O

A48 ¢} Fig. 39

Bl Tk RAAFE = AA ) AgelH =74
8 wuke) whygate) AEe)E Feisiel ve Y olnk
Table 4914 &F 5 Qo] F414 919} FAAFYEAo] o]
AR AXeh: A%E & 5 Ak oF 5, P97}
Vg e CMP A1) A9 FAAFUEE 7P H90

A7 7 B RT.07 AERS P44 70 %7}
g Ak Bl I e € AT

18

Table 4. Comparison of corrosion potentials, corrosion current
densities, and wear ratios for the test specimens

Ecor 2 Wear
No | vvsSCE) | M) | atio(oe)
RT.05 -0.54 2.1x 103 72.3
RT.07 -0.63 4.5x 105 75.5
RT.08 -0.56 4.3x 1093 70.9
e 0.01 9.8 x 108 3.8
CMP 0.14 1.01x 108 10.4
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Fig. 6. Relationship between wear ratio and corrosion potentials
for various test specimens in seawater solution.
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Fig. 7. Relationship between wear ratio and corrosion current
densities for various test specimens in seawater solution.
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