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Influence of grain boundaries on corrosion structure
of low voltage aluminum foil

MAO Wermin, CHEN Lei, SA Lrman, YU Yong ning, LI Yumrfeng
(Department of M aterials, University of Science and T echnology Beijing, Beijing 100083, China)

Abstract: The corrosion structure, grain size and boundary distribution of aluminum anode foil for low voltage electrolyt-
ic capacitor were analyzed and investigated based on observation of scanning electronic microscope and orientation mapping
with electron back scattering diffraction technology. It is indicated that large corrosion holes or channels will appear fre-
quently along the grain boundaries, especially along the high angle grain boundaries, which lead to the inhomogeneity of
corrosion structure and reduction of specific capacity. The higher defect density and corresponding local concentration of
corrosion current density around grain boundaries induce the preferred corrosion of the boundaries. Increasing the boundary
density can reduce the segregation of impurity atoms and the distribution inhomogeneity of current density. T herefore, it
is possible to increase the specific capacity by means of reducing the grain size under some electrochemistry corrosion condi-

tions.
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Table 1 Chemical composition of

aluminum foil products (10™ *%)

Fe Si Cu Al

15~ 30 15~ 30 25~ 35 Bal.

2 gk

Kl 1(a) Frnh & /KW R M 10min 5
MR AR T R h b i . I 1(a) ATRAMER B, 7E A
B A 2 J R IR B R 45 9 B ST AE AR SR AL kAR R,
LB ALY T R B 2y i A AE ) . 2 1(a) [\
FERLS AR T 1 B B B ) AR 43 A, A Bz
S e L B HY ) m] DA VTS H o SRR AL B R 1) 22, B
A LB E R BIOK N BEEREAE . B 1(b) AT
SRR, Hodp KT 15° KB 2= B AT Ah &
KAFE A X T LUK, B 1(a) Fros B8 ok
VIR Z AR AR S i, 2o HOK MR o
T Gy SRk R L DR A R R I B R
ALY, HEA LB FRAERAX .,

] 2 Bt A b A PR 0 97 PR 140 S ok 5
FIBE, BRI B PR BT TR R B B4R A 8
PRI G A 2 BT Tl FE Ak 22 () R il A 58 . I 2
AILVEH, 7EED7 T [FIFER 8 oh 2 5 db 5 X 1R i
T B R b v T b S, R A 2 B 5 1) S el
if .

K =2 B BAR o T 2S5, EVF 258
18 H 5 T MO0 3 ok 435 A v A o A HE B0 B R kv 3
ANEI B FEL S . B 3 Bk — AN SR
FEHEBHOE MBS . v LR R, RfEb s
B X B T B By E, 2 8UE R R
AL R I — LB B LT . AP AR, XL
B EALYT oK 22 o0 A A8 K A B S R

(E31 W SR e SR SR PR )
2 TG Tl 5 e R 5 SR B 1) 22 43 A

Fig. 1 Chemical corrosion microstructure and

misorientation distribution of grain
boundaries in aluminum foils for

low voltage electrolytic capacitor
(thick lines: more than 15°; thin lines: less than 15°)
(a) —Microstructure after hydrochloric acid corrosion;

(b) —Distribution of high and low angle boundaries
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Fig.2 Real corrosion microstructure of

industrial low voltage aluminum foil

(a) —Low magnification; (b) —Higher magnification
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Fig. 3 Hole distribution of aluminum
foil after corrosion
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Fig. 4 Influence of grain size on specific

capacity at forming voltage 21V
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Fig. 5 Corrosion microstructure on surface of

aluminum foils with different average grain sizes
(a) —76Hm; (b) —45Hm
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Fig. 6 Corrosion microstructure on side
section of aluminum foils with

different average grain sizes
(a) —76Um; (b) —45Hm
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