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(Hard Anodizing Treatment in Malonic Acid Bath*®)

Yong Soo Jeong** Jong Kwon Lee** - Sik Chol Kwon**

ABSTRACT

This research was conducted with an effort to find out a new hard anodizing process operating at room
temperature in comparison with conventional hard anodizing method using a sulfuric acid bath which demands
an additional refrigerating facility and its maintenance.

Malonic acid bath was employed in this study as one of the promising hard anodizing baths. The thickness
and the hardness of the oxide film on the aluminium were investigated with the variations of each anodizing
process variable such as bath concentration of 1 to 3 mole malonic acid and bath temperature from 40 to 60°C.
The modification of anodizing voltage was afforded to improve the thickness and the hardness of the film.

The oxide film was identified as an amorphous alumina by means of X-ray diffraction analysis. The thick-
ness of the film was increased and the hardness of the film was decreased with an increasing malonic concentra-
tion and bath temperature. The hardness of the oxide film was found to be closely related to the porosity
of the oxide film. The hardness was decreased with increasing porosity. Some incremental hardness of Hv50
was observed by applying the pulsed wave voltage instead of the conventional direct current method and this
phenomena was discussed with the help of current recovery theory. The present study showed that the com-

parable high hardness of 670Hv was obtainable with a malonic acid bath of 1 mole concentration and the operat-
ing temperature of 40°C.
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Fig. 1

Schematic diagram of experimental apparatus for
malonic acid both.
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Table 1. Chemical Composition of Aluminium Plate.
Element Cu Mg Si Mn Zn Fe Al
Composition
(W1%) 0.003 | 0.008 0.110 0.008 0.009 0.22 Bal.
Table 2. Pretreatment Condition
NaOH 1%, Na,PO, - 12H,0 2.5%, Sodium Silicate 0.5%, C,,H;; CsH, SO;Na
Cleaning ]
0.25%, 60—80TC. 12min
NaOH 5%, NaNO, 4 %, CH O, 0.1%
Etching

55-60C, 1-—5min,

|

Desmutting | H,S0, 15%. CrO, 6%
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Fig. 2 Electric-wave form used in organic acid bath.

Table 3. Thickness Variation with T, and T, in 2M Malonic Acid Bath

(V, =50V, V,=85V) (um)
D;:ivo T, T, T, T, T, T, T,
Temp. 0 sec 10 sec 2  sec 8 sec 3.5 sec 6.5 sec 5 sec 5 sec
40°C 36. 8 30. 2 24,2 17.3
50C 70 55. 7 34.1 ! 20. 5
60 89. 1 72.4 57.2 35. 4
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Fig. 3 Thickness-time relationships at various anodizing

condiiions in 2M malonic acid.
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Fig. 8 Variation of pore size with anodizing time in 3N. malonic acid bath at 60T (85V)
(a) 1Omin. {b) 20min. (¢) 30min.
(d) 40min. (e) 50min. (f) 60min.
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Fig. 9 Variation of pore size with bath temperature Fig. 10 Variation of pore size with concentration after
after 60min. in 3M malonic acid bath (85V) 60min. in malonic acid bath at 50 C (85V)
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