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Hard Anodizing Treatment in Malic Acid
Bath mixed with Oxalic Acid

Yong-Soo Jeong* Do-Yon Chang* Sik-Chol Kwon*

ABSTRACT

Hard anodic oxide film was investigated formed on pure aluminium with various temperature (30°C-60°C),
current densities (1 .5-3.0A/dm2) and concentrations (3-15g/1) of oxalic acid in 0.5M malic acid bath.

The resulting characteristic of the anodic oxide film obtained were summarized as follows in the view
point of physical and mechanical properties in relation with the above process variables.

1. The film thickness increased with oxalic acid concentration and bath temperature, while the reversed
phenomena were obtained at a high concentration of oxalic acid and high temperature due to the severe
dissolution of the anodic oxide film.

2. The hardness and the abrasion resistance were improved by lowering the addition of oxalic acid and the
bath temperature. This feature was directly dependent on the porosity formed on the anodic oxide film.

3. The maximum hardness of anodic oxide film showed Hv 579 in the temperature of 30°C with the current
density, 2.5A/dm? in the 0.5M malic acid bath mixed with 5g/1 oxalic acid.
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Fig. 1 Schematic Diagram of Experimental Apparatus
for Organic Acid Bath

1. Power Supply 8. Immersion Heater

2. Strip Chart Recorder 9. Solencid Valve

3. Volt meter 10. Temp. controller

4. Ammeter & Temp. indicator
5. Anode (Specimen) 11. Stirrer

6. Cathode (Pb) 12. Cooling tube

7.

Thermosensor (Pt1008) 13. Bath
14. Drain Cock
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Fig. 2 Voltage-Time Transition Curves in 0.5M Malic
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Fig. 3 Variation of Pore Size with Oxalic Acid Concentration in 0.5M Malic Acid Both at

40°C, 2A/dm? for 60min. (a) 3g/1
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Fig. 4 Variation of Pore Size with Bath Temperature
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Fig.5 Variation of Pore Size with Current Density in 0.5M Malic Acid Bath mixed with 5g/1

Oxalic Acid ot 40C for 60 min.
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Fig. 7 (a) Relation between Microhardness and Bath
Temperature in 0.5M Malic Acid Bath mixed
with Various Concentrations of Oxalic Acid
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