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Comparison of corrosion resistance of 5000 series and 6000 series aluminum alloys in seawater

using galvanostatic acceleration corrosion technique

Young-Bok Kim' - Seong-Jong Kim
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Abstract: The corrosion resistance of two aluminum alloys - Al5052-O and Al6061-T6 - in seawater was studied by subject-
ing the alloys to an electrochemically accelerated corrosion test. Galvanostatic corrosion technique was employed to accelerate
corrosion process of the two aluminum alloys having different current densities. The corrosion resistance of the alloys was
evaluated using the Tafel extrapolation method and analyzing changes in weight and surface of the two alloys. It was ob-
served that Al6061-T6 had slightly lower corrosion current density than Al5052-O and thus showed superior corrosion
resistance. The evaluation of changes in weight showed that the degree of damage due to corrosion increased with the in-
crease in applied current density, regardless of the materials used for assessment. The effect of the applied current density
was further investigated by examining changes in the surface morphology and the result was consistent with the previous
observation. The comparison between two alloys revealed that Al6061-T6 demonstrates better corrosion resistance than
Al5052-O in seawater. The difference in corrosion resistance can be attributed to the difference in intermetallic compounds
of each alloy, which act as preferential sites for pitting corrosion. The results of this study suggest that hull material for the
aluminum ship be carefully considered.
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Table 1: Chemical compositions of aluminum alloys (wt %)

Mg Si Fe | Mn | Cr Cu Al
Al5052-O| 2.31 |0.0005|0.284 | 0.197 | 0.177 |0.0005| Bal.
Al6061-T6|0.8252(0.3104| 0.441 |0.0069|0.1809|0.2086| Bal.
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Table 2: Chemical compositions and properties of natural
seawater (wt %)

Main component (mg/L)

SO* CI Na® K Mg** Ca**

2,605 17,388 | 10,414 361 1,215 402
Dissolved oxygen Electric conductivity

pH (mg/L) (mS/em)

7.9 10.2 49.7
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Figure 1: Potentiodynamic curves of aluminium alloys in
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Figure 2: Comparison of average weight loss for aluminum

alloys after galvanostatic experiment in seawater
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Figure 3: Surface morphologies of aluminum alloys after

galvanostatic experiment in sea water
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Figure 4: 3D microscopic image analysis of aluminum alloys after galvanostatic experiment at various current densities in seawater
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Figure 6: SEM images of surface morphologies for aluminum alloys after galvanostatic experiment at various current densities

in sea water

ol | 2 Eggolst 248, lt 24

Mgsiel 3o 5]
4 4ol A7)

Figure 6> Al5052-O

R EH9]

A
h
A=
RUS
=i}
=

UE F7)0f WE AAF a4 A 3 &) ¥

el A
‘}F’ﬂ'ﬁrﬁﬂr Si AEo = Qg &
o=

Al6061-T6 A]fé{ioﬂ 5} deer

i

AL

ofh

S Yehil FAAAE 0] (SEM) AR ol # & x%.ﬁ_‘g
W =4 A4S = AQart & xo)E JeERA] 9gro

-
~
W, ASAFUE F7bl weh 3RS} S4RA] F7}

sttolA R Yol & e A Al428 A9F(2018.11)

S eI 0.01 mA/em’e] 73 el v]A]
A el wEEgle golddor A= A
go] Yeldt) o] F AFEEr}F S musd Wy
Ao SiE o, | mAlem® 7= -4
HoAdg ge] gelElth 8y 5 mA/em
kel AA std-Ao] Yepgow iAo m &

7

e

£ o7k AEHUT £ 915 20000 = Strste] ¥
e

Pk ARzl A= T AR BT Faaadlel g §aRks Al
ol ol telhes B AREce) BER TR
Fgo] SAFAL). 59} o] ProlLo] EiE gl
oA ErFS FAANA BIAIW 5Y AHAGE
2 {100} W) whel F2Ale] A E AL sk
8h% F2](Crystallographic pit)©] AT B9l AX| x|
= Avtolth13]. 7 Faolut A7) Amel we} 2 Aho) 2
JERA = gk, AR TxE A8 AFAEr} Aed
F5 A oR FHEA YERE oM, 10 mA/em’ollA L
2717 7 AA BREAT AN RS e
A15052-09] ¢~ BE A8 ARUE 231004 Al6061-T6C]
Hlal dAA e A vebgteh A B3 e om
T35 Yebgew o 2707 A A4 SR

o
=

o

740



Xarg

A Al5052-08} Al6061-T6 A&
fdﬁﬁﬁ?%%* el 9] abo] o)) LA
2 AR S A F AR

371519 t) EFl o)Ak o

=74 A3, A15052-0°] H&f o] w2 52
LERA Al6061-T67F 214 o] Atz o g
st a8y RS FHoRRYH #©
24 A2 Al5052-07F Al6061-T6ol H]3
o= Yebtth AARF 52 AR 17kl oE
FA BAae Ame T BARe] AFEE A7)
7hell wet S7leke AEe vEhElth BE A8 dRd=
oA Al5052-07}F Al6061-T6o Hl&l] ©f & FAGAHS

AE=

SO ri _I}-

[P
T
3} =}

(

2
b

o\ 1

Bom, T AR 2 A4edfaed we Ao 14aue)
AtolE Viehinh, Hul 4 4 ol ALY 54

Azt v R A g AR
dasglon, F AL s

Fas Zw 1o} SEM 2

S

FE
>

16061-T6° 4] o] w&
o= F AR
;“ﬂﬂ Ak AAF

a-

S g o4l A
¥ GaAl ol 18 Alsel B4z
ol o] ol 42,

=2

References
[1] Statistical Yearbook
11-1192000-000071-10,  Ministry
Fisheries, Seoul, Korea, p. 336, 2017.
J. M. Choi, H. C. Um, and Y. H. Jin,

on the fire performance of additional insulation mate-

of Oceans and Fisheries,

of Oceans and

[2] “Comparison

rials for improving the fire retardancy in engine-room

of FRP wvessel,” Journal of the Korean Society of

Marine Engineering, vol. 1150-1155,
2014 (in Korean).

[3]1 J. S. You and Y. J. Chung, “Study on the ship fire
analysis according to explosion hazard,” Fire Science

1, pp. 80-86, 2015 (in

38, no. 9, pp.

and Engineering, vol. 29, no.
Korean).

C. J. Lee, H. J. Lee, B. J. Kang, D. S. Kim, and J.
H. Gwak, “A study on fire safety evaluation of FRP

(4]

boat,” Proceedings of the Korean Society of Marine

o

TulA A Yo F a3 A A2 A9E(2018.11)

500041 € 7 6000A1E LFrw a9 d2

(3]

(6]

(7]

(8]

9]

[10]

(1]

[12]

[13]

A W)

Engineering 2007 First conference, pp. 139-141, 2007.
Ministry of Oceans Construction
Standards of Fiber-Reinforced Plastic Ship,
2016-211, pp. 34-35, 2016.

R. A. Sielski,
Ships and Offshore Structures,
57-65, 2008.

K. A. Crum, J. McMichael, and M. Novak,
“Advances in aluminum relative to ship survivability,”
Society of Naval
Engineers Day 2012 Conference, pp. 122-131, 2012.

J. R. Davis, Understanding the Corrosion Behavior of

and Fisheries,

Korea,

“Research needs in aluminum structure,”

vol. 3, no. 1, pp.

Paper presented at American

Aluminum, Corrosion of aluminum and aluminum al-
loys, J. R. Davis(Eds), Materials Park, OH: ASM
International, 1999.

K. A. Yasakau, M. L. Zheludkevich, S. V. Lamaka,
and M. G. Ferreira,
localized corrosion of AAS5083,” Electrochimica Acta,
vol. 52, no. 27, pp. 7651-7659, 2007.

R. G. Buchheit, “A compilation of corrosion poten-

“Role of intermetallic phases in

tials reported for intermetallic phases in aluminum al-
loys,”
142, no. 11, pp. 3994-3996, 1995.

Z. Szklarska-Smialowska, “Pitting corrosion of alumi-

Journal of the Electrochemical Society, vol.

En)

num,” Corrosion Science, vol. 41, no. 9, pp.
1743-1767, 1999.

M. Shao, Y. Fu, R. Hu, and C. Lin, “A study on
pitting corrosion of aluminum alloy 2024-T3 by
scanning  microreference  electrode  technique,”

Materials Science and Engineering: A, vol. 344, no.
1-2, pp. 323-327, 2003.

S. Ono, T. Makino, and R. S. Alwitt,
“Crystallographic pit growth on aluminum (100),”
Journal of the Electrochemical Society, vol. 152, no.
2, B39-B44, 2005.

741



	해수에서 정전류 가속 부식시험법에 의한 선박용 5000계열과 6000계열 알루미늄 합금의 내식성 비교
	요약
	Abstract
	1. 서론
	2. 실험방법
	3. 실험 결과
	4. 결론
	References


