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Modification of copper plating at low current density on
anodic film of LC4 aluminum alloy
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Abstract: Copper plating at a low current density (0.1 mA/cm?®) was carried out on the anodic film of LC4 aluminum
alloy. XRD and EDS results show that the deposition product is the metal of copper, which is deposited at the bottom of
the porous layer of the anodic film. The polarization curves show that copper plating at a low current density (0.1
mA/cm®) can remarkably improve the corrosion resistance of the anodic film. The equivalent circuit of the anodic film
after copper plating is presented according to the impedance spectroscopy. The primary cause of the improvement is that
the material has the electrochemical characteristic of the copper by the modification of copper plating. Essential
difference exists between the copper plating at the low current density (0.1 mA/cm®) and the traditional electrolytic
coloring technology.
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Table 1 Chemical composition of LC4 (mass fraction, %)

Cu Mg Mn Zn Cr Al
14-20 1828 02-06 5.0-7.0 0.1-0.25 Bal

BEELLY)EN 10 mmX 10 mmX3 mm Ak
F BRJE KRR U KD 48 3007 4T % 25 8007,
P BEIR R, AE R 1.25 mol/L NaOH ¥ h T
B Ak 2% B 2 min, %L 3 mol/L 1) HNO; %
H % 2 mino AR5 HEATRR R FH AR A A (HSO4 1.6 mol/L,
APT0.2 mol/L, HLI#JE: 1.3 A/em®, 25 °C, 40 min)
Jo, PR 258 FOKVEIF A IR o BHARSA AL HJE ok
HZE WYK—6005 T3 e s HLJsi

4 S B A A P 38 0 T AT /N P 3 5 Ak
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1.2 BUEIRAE
] = WA AR Z, DUBLFITH 7K AR Ok 2 L s,

B AR R BBl FR, SR PS168—B Hifk 24 R 48l
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PSRN 1X107%~1 X 10° Hz).
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Fig.1 Surface morphologies of anodic film of LC4 aluminum
alloy: (a) Before copper plating; (b) After copper plating(0.1
mA/cm?, 10 min)
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Fig.2 XRD patterns of different samples: (a) LC4 aluminum
alloy; (b) LC4 alloy after anodizing and copper plating
(0.1 mA/cm?, 10 min)
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Fig.3 Element point distribution of anodic film of LC4
aluminum alloy: (a) Before copper plating; (b) After copper
plating(0.1 mA/cm?, 10 min)
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Table 2 EDS result of district illustrated in Fig.4 (mass

fraction, %)

District o Mg Al S Cu Zn
1 40.25 48.78  6.29 4.69
2 37.17 4523 541 7.81 4.38
3 1.40 1.78  88.46 1.29 7.07
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Fig.4 Cross section of anodic film after copper plating (0.1
mA/cm?, 10 min)

800 -

400 3

—-400 [

E(SCE)mV
=

-800

/

-1200

lg[J/(mA*cm2)]
Bl 5 AL 0.5 mol/L CH;COOH ¥ Hh ik Ak ih 22
Fig.5 Polarization curves of different samples in 0.5 mol/L
CH;COOH solution: 1—LC4 aluminum alloy; 2—Anodic LC4
aluminum alloy; 3—Anodic LC4 aluminum alloy after copper

plating(0.1 mA/cm?, 10 min)
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Fig.6  Electrochemical impedance spectroscopy of anodic

film of LC4 aluminum alloy in 0.5 mol/L CH3;COOH solution
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Fig.7 Schematic diagram of anodic film (a) and copper

plating (0.1 mA/ecm?, 10 min) (b)
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Fig.8 Equivalent circuit of anodic film of aluminum alloy LC4: (a) Before copper plating; (b) Equivalent circuit of (a) after

simplification (c) After copper plating (0.1 mA/cm?, 10 min); (d) Equivalent circuit of (c) after simplification
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