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Electrochemical characteristics and damage behavior of 6061-T6 aluminum alloy used as a battery hous-
ing material for electric vehicles were investigated in solution simulating the acid rain environment with
chloride concentrations. Potentiodynamic polarization test was performed to analyze electrochemical char-
acteristics. Damage behavior was analyzed through Tafel analysis, measurement of damage area, weight
loss, and surface observation. Results described that corrosion current density was increased rapidly when
chloride concentration excceded 600 PPM, and it was increased about 7.7 times in the case of 1000 PPM
compared with 0 PPM. Potentiodynamic polarization experiment revealed that corrosion damage area and
mass loss of specimen increased with chloride concentrations. When chloride concentration was further
increased, the corrosion damage area extended to the entire surface. To determine damage tendency of pit-
ting corrosion according to chloride concentration, the ratio of damage depth to width was calculated. It
was found that the damage tendency decreased with chloride concentrations. Thus, 6061-T6 aluminum
alloy damage becomes larger in the width direction than in the depth direction when a small amount of
chloride is contained in an acid rain environment.

Keywords: Electric vehicles, Battery housing, 6061-T6 Aluminum alloy, Chloride concentrations, Electrochemical
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Fig. 2. Results of Tafel analysis, corrosion rate, and quantity of electric charge for 6061-T6 Al alloy after potentiodynamic
polarization experiment with chloride concentrations in acid rain solution

CORROSION SCIENCE AND TECHNOLOGY Vol.21 No.2, 2022



DONG-HO SHIN AND SEONG-JONG KIM

skl on [17], TAAL ofget £t
i
2145 (Corrosion rate) = K %E w )

K, = 327 x 107, mm'g/uA-cm'yr

i,,, = Corrosion current density, mA/cm?
o = Density, in"g/cm’

EW = Equivalent weight

=

Fig. 2as} o] 72471919 44 sk
S7Fhs Ade dERlh dnbdow i
5 et A9E veRd, vi2gdel ¢
A9E Yehls Al ok e 2
= D8k sTE SRl ARl
F& e ol ANE BARE S8
Ao] o]zt whgste] AAHHCh= B3]
ol FholEs AEAA B AVE AT (18],
Zlate] v Abdshksl =8-ell FAE 6061-T6 L+
Shere] i Ash s B w2 F9AA
& FAANE YEhd Ao Alm )k FAAR
(b) Bl FAEE() B A3k sl wet 71
= HERth 531, d8kE E 600 PPM7}
o7 gkl F7Fskg o, 1000 PPME] 7
HAFUErt 58] S7kstgih 0 PPt Wi
ko] 1000 PPMO] 73 A7 Bl A Sins of
779 S71eH ol el ks E5% 600 PPMO]

=

g A% nAe w2 29

> off
o ki
o

w}
70

)

o

1.

o

7
|
9

A

ful

w2

ﬂd
2

Hood Koo et T

1o o

el

MR

il

nj
ye
!

=y
krl
e

p

-

>, ol
o f
2 oN
J?JL, 00"
o

o
-z
W

=

%S

)

o2 AdFulE fud WlE v ol 8
Aol el Abstulvhs dAdste] i ow
gt UAAE 7 "k ey dskEel $HE
= @aol=(Chell el Atstaeto] SjE 1 3

7HEskET [8,19]. ey FRAEEAE 5

4

5

)

]

o

AFEEs AR ool Benpel 2o] 44 &
(600 PPM) °1’¢9] fslzo] dd A LFvE

S JA8] A Aow et o=
3-& BAKSE FEHolA 6061-T6 EFrlE
Hol| FAE Abshuuke A% FX% ool st

4l FAEANS B @] g o))
oz Almdn) AFUE Ak T 2 A
(d), 0 PPMellA 200 PPM2] 712717} 7P =LAl YEr
wom, 200 PPMlA 600 PPM 7Holl A 743t &
600 PPMel|A4] 1000 PPM 7F2] 7|L71= WA S7Fst
= AEE e

Mo ool ¢ ool b1 12 © Ho 12 fZ By
g Z 1o
4
-

2, 10 ox ald
4]

lo,
o
=
i)

Fig. 3 SA29A8 F 49 37 £ 39
9 S B4 ddfolth. Yl B4 A, £AS
=]

7} e BaEglen], 58] QsEo] EAlaA

150

Surface Damage area

0 PPM

200 PPM

600 PPM

1000 PPM

Fig. 3. Analysis of pitting corrosion damage area for 6061-
chloride concentrations in acid rain solution

-9} vlwate] AskE Frbel| whEl A TlgE
AAA o2 goEo] WA Fst Tkt o]
S7HE 9 A7) SRR B
9 A TR QI8 &dze] Sk Zow Alm ).
Fig. 4= AW &34 g A 4% 54 4
= Yepdl 7o)t} Fig. 304 Ki=nlel o] d3ts
Tt SUVEE &) Sk AEE UER
t}. 53], Fig. 2a8] FA7F 4% 229} FARHAl 4
35 EE 600 PPM7FX] $ubshAl E7bebel ot
1000 PPMollA =43 Ho] 23] F7kshe B8-S o
Rt mEd A e $ARE 43S el
ujehd, B gl An 6061-T6 LFulE =2
A ko] S71eE 42 Qs T wE S
219] u] WEF Adodo] vl o, &9 ATt
7Vel87] Wl o® AbEECh

Fig. 5% 6061-T6 &1 o] A=A F

Elo

oo
ofN 4T x

CORROSION SCIENCE AND TECHNOLOGY Vol.21 No.2, 2022



INVESTIGATION ON ELECTROCHEMICAL CHARACTERISTICS OF BATTERY HOUSING MATERIAL FOR ELECTRIC VEHICLES
IN SOLUTION SIMULATING AN ACID RAIN ENVIRONMENT WITH CHLORIDE CONCENTRATIONS

14 3.0
O

X 12+ O 25+
<
<
« 10 -
) e 2.0 F
] £
£ -
g 8 2

) L
I o i 7
g / g /
=3 1 0 -
w 4r O O
.E / /
£ a5l O 0.5 o)

0 1 1 1 1 1 1 0.0 1 1 1 1 1 1
0 200 400 600 800 1000 0 200 400 600 800 1000
Chloride concentrations, PPM Chloride concentrations, PPM

(@ (b)

Fig. 4. Graph of pitting corrosion damage area and mass loss for 6061-T6 Al alloy after potentiodynamic polarization
experiment with chloride concentrations in acid rain solution
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Fig. 11. Schematic diagram of corrosion behavior after potentiodynamic polarization experiment with chloride concentrations

in acid rain solution
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