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Abstract

In this study, in order to improve corrosion resistance and wear resistance of aluminum, surface treatment
was made by anodizing with oxalic acid solution and sealing with nano-diamond powder. Average size of
nano-diamond powder was 30nm. Anodizing with oxalic acid made many pores in the aluminum oxide layer.
Pore size and oxide thickness were investigated by scanning electron microscope (SEM). Pore size increased
as temperature increased and voltage increased. It was possible to make oxide layer with pore diameter more
than 50 nm. Oxide thickness increased as temperature and voltage and treatment time increased. Oxide layer
with above 10 um thickness was made. Aluminum oxide layer with many pores was sealed by water with
nano-diamond powder. Surface morphology was investigated by SEM. After sealing treatment with nano-
diamond powder, corrosion resistance, wear resistance and hardness increased.
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Table 2. Process flow chart of oxalic acid method

Table 1. Chemical composition of aluminum specimen.

Composition
Si Fe Cu Mg

Weight Ratio(%) 0.25 0.40 0.10 2.2
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Fig.1. Shape drawing of anodizing cell.
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Fig. 2. Pore size of specimen treated at 10 and 20°C.
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Fig. 3. Pore size of specimen treated at 30 and 45 volt.
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Fig. 4. Oxide thickness of specimen treated at 10 and
20°C.
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Fig. 7. Surface morphology of specimen at 0.3 M oxalic

E 20 acid, 20°C, 45V and 10 minute treatment time.
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Fig. 6. Oxide thickness of specimen treated at 10 and
20 minute.
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Fig. 11. Surface morphology (a) and EDS result (b) after water sealing treatment.
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Fig. 12. Corrosion resistance test result with anodizing,
water sealing and nano diamond sealing.
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Fig. 13. Wear resistance test result with anodizing,
water sealing and nano diamond sealing.
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Fig. 14. Hardness test result with anodizing, water
sealing and nano diamond sealing.
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Table 3. Summary of experimental result
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Fig. 15. Sealing mechanism of nano-diamond powder.
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