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Influence of final-annealing and pretreatment before etching on
pitting ability of aluminum foils
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Abstract: The influence of the final-annealing parameters and pretreatment before etching on the etching ability of the
high voltage aluminum foils was investigated. The distribution of pits and the morphological features after etching were
observed by metallographic microscopy and scanning electron microscopy. The galvano-chemistry performance of foils
was analyzed by using polarization curve. The results show that when the foils are annealed at various temperatures
(470-560 C) for different annealing times (0.5—4 h), the best annealing technology is at 500 ‘C for 1 h, which will
increase the concentration as well as the distribution homogeneity of the trace elements in the surface layer; it will get bad
result if the annealing temperature or the time is increased. The sodium hydroxide pretreatment before pitting can remove
the oxide film of the foils, and the hydrochloric acid pretreatment makes Cl ion enter into the surface of foils.
NaOH+HCI pretreatment reduces the corrosion potential and promotes the pitting of the aluminum foils; the area and
density of pit etching on the aluminum surface increase after pretreatment, and the uniformity of pitting also increases
significantly.
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Table 1 Chemical composition of aluminum foil (mass fraction, %)
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Fig.1 OM photographs of annealed and
pretreated aluminum foils after corrosion:
(a) 470 'C, 1 h; (b) 500 C, 1 h; (c) 530 C,
1 h; (d) 560 C, 1 h; (e) 500 C, 0.5 h; ()
500 'C,2h;(g) 500 C,4h
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Fig.2 Corrosion morphologies of annealed and pretreated aluminum foils (SEM): (a), (b), (c) 500 °C, 1 h; (d), (e), (f) 500 C, 4 h;

(2), (h), (1) 560 'C, 1 h

FLARIE K. 75 500 CIEKAIFI (]I, Bl 1 S i)
(RIRERC, 0 7 1068 Tl AR e/ (EL DN AN 1 55
M SEM G L, BRI, AL A S R
K, JRALHEZ, il K. 38 2 ZIH T ASTH R
Bk 2 A PR AR T ST 4R o A AR I R AL
T DI ) AR LE

M1 2 AT R KR T AN LR IR B Ak Pl A AL
I, SR AR B ST B LA L, B
I A ), R BURR IR R gk, ARK

R 2 ANFGTHIE K S AR PR AR S 8 X i AR L
Table 2 Ratio of corrosion area of aluminum foils with

different final-annealing parameters

Ratio of corrosion area/%

Final-annealing Cube texture
Without

parameter  occupancy/% Pretreatment
pretreatment
500 C,0.5h 87 63.7 95.4
500 ‘C,1h 90 74.5 96.5
500 ‘C,2h 94 70.3 94.0
500 'C,4h 92 72.6 93.1
470 °C,1h 90 64.2 95.7
530°C,1h 86 71.5 95.6
560 ‘C,1h 81 50.8 60.6
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Table 3  Corrosion current and corrosion potential of aluminum foils before and after pretreatment
Final-annealing Corrosion current/A Corrosion potential/V
parameter Before pretreatment After pretreatment Before pretreatment After pretreatment

470 °C,1h 3.897x107° 1.197x10°° —0.80 —0.85

500 C,1h 6.453x107° 3.737x10°* -0.83 —0.86

530 C,1h 5.764x107° 3.131x10™* —0.85 —0.87

560 C,1h 3.604x10°° 3.102x10™* —0.86 —0.86

500 °C, 0.5 h 1.284x10™* 1.534x107° -0.83 —0.86

500 C,2h 1.516x10°° 5421107 —0.85 —0.88

500 'C,4h 3.835x10° 3.904x107* —0.83 —0.88

Fig.3 Corrosion morphologies of aluminum foil without

pre-treatment before etching
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