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Influence of Surface State on the Pitting Corrosion
Behaviors of Low Voltage Aluminum Anode Foil
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Abstract: T he depth profile of microelements in cold rolled aluminum anode foil for low voltage elec—
trolytic capacitor and its etching morphology after annealing at 300 and 500 for 1h were investi—
gated based on secondary ion mass spectrometry analysis and microstructure observation under scan—
ning electron microscope. The specific capacity of the etching foils was also measured. It showed that
microelements may segregate to certain extent on the surface layer and be further enriched at foil de—
fects such as dislocations, roll marks et al. The annealing treatment at 300  for 1h could prompt
the enrichment of microelements at dislocations, but could not enrich the microelements along the
roll marks. The annealing treatment at 500 for 1h could not only enrich the microelements along
the roll marks, but also reduce the equilibrium segregation concentration of the microelements at the
foil defects which distributed more uniformly on the surface. Etching pits were initiated preferably
at the surface defects with higher microelements concentration during the etching process. The uni-
form distribution of microelements on the surface could reduce the size of the etching pits, increase
the density of etching sites and enhance the specific capacity of etching foil.
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Table 1 Chemical composition of aluminum foils/
(mass fraction/ 1079
Mg Si Ti Cr Mn Fe Cu Zn Al
1 47 1 1 6 29 35 10 Bal
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Table 2 Specific capacity of aluminum foils after corrosion

Sample Specific capacity/ (uF- cm~2) |Testing voltage/ V

300 annealed 58.0 22.5
500 annealed 67.2 22.3
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Fig. 1 The depth profile of microelements in cold rolled foil
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Fig.2 Corrosion structure observation of annealed foils

(a), (¢), (e): 300 annealed sample; (b), (d), (f): 500 annealed sample
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Table 3 The corresponding diffusion parameters of Mg, Si, Fe and Cu in the Al matrix

Do/ (cm? s HM @/ (kJ- molm H)I°V | D3/ (em? s1) | Dsoo/ (em? s71) d300 / pm dsm / pm
Mg 0.12 119.59 1.503x 10~ 12 1.044x 10°° 1. 80 47.49
Si 0.9 127.3 2.234x 10- 12 2.248x% 10-9 2.19 69. 68
Fe 0.12 135.0 5.918x 10- 14 9.044x 10- 1 0. 358 13.98
Cu 1.3 146. 5% 5.618% 10- 14 1.615% 10- 10 0. 349 18. 67
s AG < O
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