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The many vessels are built with FRP(Fiber-Reinforced Plastic) material for small boats and medium vessels.
However, FRP is impossible to be used for recyclable material owing to environmental problems and causes
large proportion of collision accidents because radar reflection wave is so weak that large vessels could not
detect FRP ships during the sailing. Hence, Al alloy comes into the spotlight to solve these kinds of problems
as a new-material for next generation instead of FRP. Al alloy ships are getting widely introduced for fish and
leisure boats to save fuel consumption due to lightweight. In this study, it was selected 6061-T6 Al alloy which
are mainly used for Al-ships and carried out various electrochemical experiment such as potential, anodic/cathodic
polarization, Tafel analysis, potentiostatic experiment and surface morphologies observation after potentiostatic
experiment for 1200 sec by using the SEM equipment to evaluate optimum corrosion protection potential in
sea water. It is concluded that the optimum corrosion protection potential range is -1.4 V ~ -0.7 V(Ag/AgCl)
for 6061-T6 Al alloy, in the case of application of ICCP(Impressed current cathodic protection), which was shown
the lowest current density at the electrochemical experiment and good specimen surface morphologies after
potentiostatic experiment for Al-Mg-Si(6061-T6) Al alloy in seawater environment.

Keywords : FRP(Fiber-Reinforced Plastic), small boat, Al alloy, corrosion, electrochemical experiment,
optimum corrosion protection potential
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Table 1. Chemical composition and mechanical properties for
6061-T6 Al alloy

(a) Chemical composition wt(%)

Element
Al alloy

6061-T6 |0.74/0.31/1.18]0.055(3.62(0.11{0.23/0.012 | Bal.

Si|Fe |Cu| Mn |[Mg|Cr|Zn| Ti | Al

(b) Mechanical property

Test Max. Yield Strain at | Time-to-
: tensile
specimen strength strength fracture fracture
direction (MPa) (MPa) (%) (min)
Rolling 305.01 287.12 14.4 39.09
Vertical 302.49 274.76 13.97 38.09
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Fig. 1. Variation of potential for 86,400s in sea water for 6061-T6
Al alloy.
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Fig. 2. Anodic polarization curves and cathodic polarization
curvesin in sea water for 6061-T6 Al alloy.

49



S. 0. JEONG, J. C. PARK, M. S. HAN, AND S. J. KIM

Al on oF —0.67 V(Ag/AgCl) H9lolr A3 £8
A 23] 9] e shde WHRshEA M E A9
2 FAsI e A T8 Al A9le oF —0.684 V(Ag/
AgChE YEM

Fig. 2= 6061-T6 &Fnlw aol thste] dAs)s
fMof A 7|Z -2 (OCP, open circuit potential) o4 <
A} 5 NS AAlste] ghet e sro|n) A
AL NZALNE 7o Aoz o]ag
FEe AR AeS yERk =8 5083-H112
S A vER
= oA FEE
o] Yeplle =

[elNe)
9138 g A o] FIIAE STl HoFR

m U?l_l ol 10

i3
o
2

TR ST ks Bl oot
1.7 V(Ag/AgCD) & veRT.
' EeY 55 0 A8 A
£ Aol slFE = ojrt At Aol =
Hgste e A 9ol s o] Bk vl H g
_"
[e)

ox
B
S
[y
[}
&
I
2

o [ A TR SO o N Ve

[

do

rr

()]

S

()]

—

|

.ﬂ

()]

2

i s ol
|

= <

A

;Y
° o

rio,
>
o,
N
b
i
Mo
>

)
N

>
1o
i
ox
|o
il
o
e
2
>
olo
vy

(Ag/AgCl) ¥t} A%t £FA 480k 93 Fri=
o] WHAIEt= WS fAIstefof dtrh mgt dfg=of A 9
6061-T6 &Fu|g

UEE Yepfar gl

)
o R =l vl

Fig. 32 A3l gHollA £0.25 V(Ag/AgCh =

)=]
R
T RS 9% RAFHS vl k. o
A 7

[<)
T8 RS wolFIL gleh. Al el 24 A3 @A) shu
golom, ebl B4 Ba Qe Bt LA} Bt
447 }

22 606—T6 ¢Frl5 AlgdHe tiste] A sl &

50

-0'3 MRRAALL LR AL B AL LA IR LY LA B LA B

04} A
0.5
0.6
0.7

-0.8

Potential, E/V vs. Ag/AgCI

-0.9

_10 PR ETTTT B R ETTTY B AT B AW TTTT BT TTTT BT RTTT B TTTIT BTSS!
10° 10° 10”7 10° 10° 10* 10° 10° 10"
Current Density i/Acm?

Fig. 3. Polarization curves for Tafel analysis in sea water of
6061-T6 Al alloy.

Table 2. Tafel analysis results in sea water for 6061-T6 Al alloy

No. corrosion potential  |corrosion curreznt density
(mV) (A/em”)
1 -661.3 2.0 x10°
2 -655.4 2.0 x10°
3 -657.3 1.7 x10°
Average -658.0 1.9 x10°
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Fig. 4. Time-current density curves after potentiostatic experiment
at anodic potential in sea water for 6061-T6 Al alloy.
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Fig. 5. Comparison of current density after potentiostatic experi-
ment during 1200s at potential of -0.6 V ~ 0.2 V in sea water
for 6061-T6 Al alloy.
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Fig. 6. Time-current density curves at various potential after cathodic potentiostatic experiment in sea water for 6061-T6 Al
alloy.
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