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Study on Tartaric Acid Anodic Oxidation of Electrical Equipment
Materials and Its Corrosion Behavior
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Abstract: 2A12 aluminum alloy used for electrical equipment was treated by tartaric acid anodic oxida-
tion, and the corrosion behavior of anodic oxide film was studied using 3.5 % NaCl solution as corro-
sive medium to immerse for different time. The results showed that the unsoaked anodic oxide film had
smooth surface and there was an array of nanoscale pores, its impedance modulus value (|Z],,,,)
reached 103.0 kQ -cm’. With the extension of immersion time, the morphology of anodic oxide film
changed significantly, and the gradual deterioration of the corrosion resulted in the formation of pits
and even cracks close to the micron scale. The percentage of corrosion pits showed an increasing trend,
and the corrosion products increased significantly. The |Z|,,,,, of anodic oxide film immersed for 72 h
and 168 h was decreased by about one order of magnitude and about two orders of magnitude respective-
ly compared with that of not immersed anodic oxide film, and it was basically unchanged after a certain
stage. The corrosion form of anodic oxide film gradually changed from local corrosion to comprehen-
sive corrosion, and the blocking ability to corrosive medium was weakened, resulting in aggravation of
corrosion degree and increasing of corrosion weight loss.
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Fig.1 Corrosion morphology of anodic oxide film immersed in 3.5 % NaCl solution for different time

(b) =B 72h (c) RiB 168 h

(d) 2240 (e) :R1B336h

E2 PEREWERERILR.LRMERS S

Fig.2 Distribution of holes, pits and cracks on the surface of anodic oxide film
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Fig.3 Percentage of corrosion pit area of anodic

oxide film
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Fig.4 Impedance spectroscopy of anodic oxide film im-
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mersed in 3.5 % NaCl solution for different time
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Fig.5 Variation tendency of |Z],, ,, of anodic oxide film im-
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mersed in 3.5 % NaCl solution for different time
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Fig.6 Corrosion weight loss of anodic oxide film im-

mersed in 3.5 % NaCl solution for different time

WFFE R, FHAR SR A BAT iR 45 (= S BE
P2 LR NZALR) AR iy s S sz 3
BRI o BARIE A TR A Bt AZAL)Z



30 -+ Jun.2022

Plating and Finishing

Vol. 44 No. 6 Serial No. 351

H BT, (ELE0E 1 BH 4 = REAT S8R LR S ek A o ik —
B YL, DA — i I 1] P B AR S A P ke
PERERCES R R AR . (HBEH R RIEE R,
TRPEE 1 32 6 ok S BOSE 2 00 I e A 5 ) BEL P
JI855 , TR, AT 2 R A FE A 4 % 14 g e
FEEINEE ik

3 &t
(1)7E 3.5 % NaCl % Wi = 3 s ] E 4 S 2 FH
W AL BRI TE S0 K A S 2 A Ak T o 20 SR 3 s

o 8 205 J 70 R e AT T o, 3% TR A K 4 0% 114 AL TR 4 51
BRI AT T oK 2 14 M B 2R 4R B, )

o B0 T AR ET 23 L R R R B R el Ok R B
.

(2) A< 52 340 118 BE AR 48 Ak S BEL AT A AEL (|Z),.0, ) B
TE 103802, 127 72 h 168 h i 23 5 B AR 2] 10° %K
P 0HE R (AR R AL (B QS HE K | Z 4,
FEARAS | FHAR S A REXT B A 5 i) BB i AR 55
P/ e Sl QIR CRETRE S NS

S ik

(11 T3 R 2A12 888 GO0 HE BE SRR I 2 0 R 3 A
[D]. # &: HEA RS2 (FEAR), 2014.

[2] 25—, MIEIR, BRH, 55 2A12-TAMR A ST 5 35
TR RAT 5 LS (0], A2 S B
K, 2016, 28(5): 455-460.

[3] ZangJ, Yu S R, Zhu G, et al. Fabrication of superhydro-
phobic surface on aluminum alloy 6061 by a facile and
effective anodic oxidation method[J]. Surface and Coat-
ings Technology, 2019(380): 125078.

[4]

(3]

(6]

(7]

(8]

[10]

[11]

[12]

Wang W B, Dong P, Wang H Y, et al. Synergistic corro-
sion inhibition effect of molybdate and phosphate ions
for anodic oxidation film formed on 2024 aluminum al-
loy[J]. Journal of Wuhan University of Technology (Ma-
terials Science Edition), 2019(34): 426-432.

TAE, WEY, R, 5 .0 A R Sl T2
SR LY 12 555 T iR PERY 2 D], B RHR 7, 2018,
51(1): 79-84.

FERRIE . PR 2024 55 G < B AR R T E O BT 5T
[J]. BB 5K, 2017, 37(4): 41-43.

Carangelo A, Curioni M, Acquesta A, et al. Cerium-
based sealing of anodic films on AA2024T3: Effect of
pore morphology on anticorrosion performance[J]. Jour-
nal of the Electrochemical Society, 2016, 163(14):
907-916.

T GBI R PR Al S P T 25
[D]. B WAL Tl k2, 2018.

NMER, TR, IG5, 45 . TRLBEBR BEXTER G 4 A2024
e T B A 4 A R 3R T R Y 52 e (D). HR B S ORS A
2020, 42(5): 25-31.

LiY D, Zhao P Z, Feng Y J, et al. Influence of anodic ox-
ide film structure on adhesive bonding performance of
5754 aluminum alloy[J]. Transactions of Nonferrous
Metals Society of China, 2019, 29(9): 1836-1841.
T, ARRAAE, SR, A5 BRR-T A R A0 A T IR BE AR
AR AT ], B S A, 2019, 41(12): 5-9.
Ban C L, Liu Z Q, Chen J H, et al. Preparation of Nb,O,-
Al,0, composite anodic oxide film for an aluminum elec-
trolytic capacitor by electrodeposition-annealing and an-
odization[J]. Journal of Electronic Materials, 2020(49):
1051-1058.



