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Abstract

The structure and composition of anodic films, formed on 6063 commercial aluminium
alloy at constant current density of 1.5A/dm?® with various superimposed cathodic current
ratio, in the range 0~33%, in the 11% H.S0, with various concentration of CuSO,-5H,0,
in the range 0~75 g/1, without cathodic current are generally porous-type and no sign of
Cu co-deposition appearance, suggesting that cathodic current is an important factor in
the Cu co-deposition. Comparison with the anodic film thickness measurement results ob-
tained from anodic film formed by direct anodic current and anodic film formed by super-
imposed various portion of cathodic current, the portion of cathodic current of input cur-
rent increases with decrease of anodic film thickness and increases with increase of con-
centration of Cu,S and Cu,0 in the anodic film.
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1. INTRODUCTION

to anodic film thicknesses appropriate to the ap-

plication, and it is then immersed in the metal

i louri .
Most of electrolytic colouring processes are salt solution and coloured, usually under A. C.

used to produce range of bronze or black finishes condition®®. In order to provide further under-

using electrolytes based on copper, nickel, cobalt standing of electrolytic colouring process in this

or tin electrolytes. Various types of anodizing research, anodizing was performed 1 step colour-

electrolytes can be used for producing the ini- ing process i. e. anodic oxidation in situ metal co-

. . - . . _
tial anodic coating but, in practice, sulfur deposition process in metal salt electrolytes with

ic acid coatings are almost always used *. The . . .
various ratios of cathodic current.

work is anodized under conventional conditions
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Fig. 1 Schematic diagram of experimental appara—
turs setup
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2. EXPERIMENTAL RESULTS

The structure and composition of anodic films,
formed on 6063 commercial aluminium alloy at
constant current density of 1.5A /dm? with vari-
ous superimposed cathodic current ratio, in the
range 0~33%, in the 11% H.0, with various
concentration of CuSO.-5H.0, in the range 0~
75g/1, without cathodic current are generally po-
rous-type and no sign of Cu co-deposition appea-
rance, suggesting that cathodic current is an im-
portant factor in the Cu co-deposition.

Increase Cu colour appearance of specimen
surface with increase of cathodic current portion
in input current is related to Cu deposition reac-
tion by cathodic current. Furthermore, increase
Cu colour intensity of specimen surface with in-
crease of CuSO, concentration in 11% H.SO,
electrolyte is also related to Cu concentration on
specimen surface.

Elemental composition profiles, from X-ray
photoelectron spectrometry, through the Cu col-
oured porous films, formed in 11% H.SO, +75g/
1 CuS0,-5H:0 aqueous electrolyte, show that Cu,
S and Cu:0 is formed in the inner anodic film re-
gion. Thus, it appears that development of Cu,0O
within the surrounding amorphous alumina is re-

lated to cathodic reaction effects, associated

Timeave DG [PC:AC:10:1{DCIAC::1|[DCIAC:2:1
10min Silver Silver Silver Sitver
20min Silver |Light Brown |Light Brown| Brown
30min Silver Brown Brown [Dark Brown

Fig. 2 Change of colour of anodic film(Current Den-
sity © 1.5Adm™?, Electrolyte Temp : 22+2C
Current frequency : 27Hz, under Air agitation
Constant current density mode, Counterele—
ctrode : Pb

with the chemical oxidation process through the
strong acidity in the pore of the anodic film. Fur-
thermore, development of Cu,S in the anodic film
is supposed to the co-deposition reaction process
within the film by cathodic current.

Direct interpretation of the results of the for-
mation of Cu,S and Cu:0 in the film suggests
that the film formed in 11% H.30,+ CuSO; elec-
trolytes by cathodic current portion of input cur-
rent during anodizing, developed both formation
of Cu and S by electrolytic reduction reaction
process and formation of Cu.S and Cu.O by
chemical reaction process under high acidity
within the pore of anodic film.

This trend is also revealed in X-ray diffracto-
meter analysis. From the results of the Cu conce-
ntration measurement by scanning electron mi-
croscopy with energy dispersive X-ray analysis,
it is apparent that the concentration of Cu in the
film formed in the electrolytes increases with in-
crease of concentration of CuSO, amount in the

electrolyte and decreases with decrease of ca-
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Fig. 3 XPS profile of anodic film formed in 10w/o H,SO.+75g/l CuSQO, at constant density of 1.5A/dm? during 30
min at 22+2¢C
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