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Integral coloring of aluminum

Koo Jong Lee* Kwang-Ja Park*

ABSTRACT

Integral coloring of aluminum and its alloy with the electrolytic solution of sulfosallicylic acid and sodium

hydroxide was investigated in this study.

Addition of hydrogen peroxide and potassium permanganate accelerated the anodizing speed and deep-

ened the color of anodized film,

Electron microscopic study was also performed on the surface and cross section.
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Chemical Composition of the Primary Anodizing Solution
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Main Solution

Additive

Sulfosalicylic Acid 50, 100(g/2 )

Sodium Hydroxide 0.05, 0.1, 0.2, 0.4, 0.8(g/2 )
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Table2., Color and Thickness of the oxide film from the P solution

Anodizing Time Color Film Thickness ()
(min)
5 gray 2-3
10 ” 4-5
15 pale yellowish gray 6-7.5
20 ” 8-9
25 bronze 11-13
30 ” 15-17
35 ” 17-20
Table3. Electrolyzing condition and properties of oxide film from the P solution
Current Density | Voltage | Temperature Time |Film Thickness | AlkaliDropping | Abrasion Test
(A/dm?) (V) () {min) (zem) Test (sec) (sec)
9 60~85 20 20 8 150 up 3600up
30 9 ” ”
20 10 ” r”
3 ~
60~85 30 20 12 . .
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Table4, Chemical Composition of the Modified Anodizing Solution (M-soln)

Main Solution

Additive

Sulfosalicylic Acid 100g/¢

Sodium Hydroxide
Hydrogen Peroxide

0.1 g/2
0.1g/¢

Table5. Electrolyzing Condition and Properties of the oxide film from the M solution

Current Density Voltage [Temperature | Time Film Thickness | Alkali Dropping | Abrasion Test
(A/dm?) (V) () (min) (pem) Test{sec) (sec)
) 55~80 20 20 10 150 up 3600up
B 30 4]& ’” ’”
] 5580 20 20 11 ” o
30 13 ” ’”
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Tableg. Effect of the Alkaline metallate additives

Alkaline Metallate Color Film Thickness {(um)
Na,SnO, gray-etched 4-6
KMnO, bronze 9-10
Na,WO, bronze 6—-8
K,CrO, gray 6—-7
Na,MoO, gray-etched 5—-6




102 4 Ed 4

Table7. Chemical Composition of the K anodizing solution

o Main Solution Additive
Sodium Hydroxide 0.1g/?
Sulfosalicylic Acid 100g/¢ Hydrogen Peroxide 0.1g/¢
Potassium Permanganate 10g/¢

Table8. Electrolyzing Condition and Properties of the oxide film from K-solution

Current Density | Voltage |Temperature| Time Film Thickness | Alkalidropping Abrasion Test
(A/dm?} (V) () (min) (pum) Test (sec) {sec)
5 50~80 20 20 10 150 up 3600up
30 o 10
20 15
3 50~80 20 3600up
i 30 17 150p
2.4 E|atd|
Aupult Qo £rs Rl SAol g 4 W U EHEA el LA,
shgsiete] AN R ek Aozd slubAe ol bu) W2y
A8 FFolE FID AL FAL w, Fold A s
AzAoldd AANE G F AL w,, 22T 2 Aol Az ApA ol Lo 3
HAH e ok AAAZ AL S FAT  whel ohuls 78 AL Tableosh 2o

Table9., Coating Rate of the Colored Aluminum

. . Current Density Temperature Coating Rate
Type of Solution ) .
(A/dm?) ()
2 20 1.’(31
p 30 1.60
3 20 1.55
30 1.60
z : .
M L .6
3 20 1.68
1 30 1.65
9 20 1.79
K 30v . 1.79
3 20 1.80
30 1.78
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Fig. 1 Surface of the Aluminum Oxide of P solution
(x 49800)

Fig. 3 Cross Section of the Aluminum Oxide of P

solution
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Fig.2 Surface of the Aluminum Oxide of M solution
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Table 10. Integral Color Process of Aluminum

Composition of the

Type Color Electrolyte Remark
Kalcolor Amber, Brown Sulfosallicylic acid, Kaiser Aluminum
Bronge, Black Sulfophalic acid CUS. Pat 3,031, 387)
Duranodic Gold, Bronze, Black Sulfophthalic acid ALCOA
Sulfuric acid (U.S.Pat.3, 227, 639)
A B E Bronge. Gold Phenol sulfonic acid ERKESE
Sulfure acid
Bronge, Gray Oxalic acid ALCONA
Sulfuric acid (U.S.Pat 3, 252, 875)
BEFD Color Gold, Amber, Gray Maleic acid BEF Aluminum)
Sulfuric acid (B A%z 7012925)
Veroxal Gray, Brown, Black Maleic acid, Oxalc British Pat
acid, Sulfuric acid 1,026, 609
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Fig.4 Voltage-Time Curve of the Anodizing Solution
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