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Influence of microstructure and microelements on
corrosion structure of aluminum foil

MAO Wermin, JIANG Heng, YANG Ping, FENG Hurping, YU Yong ning
( Department of Materials, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: The surface corrosion structures of aluminum foils, which were annealed at 300 C followed by rapid and slow cooling
respectively, were observed after electrochemical etching. The distributions of microelements Fe, Si, Cu and Mg in the surface
layer were also determined by secondary ioo mass spectrometer. It is found that the Mg content at external surface is increased ex-
ponentially over the four orders of magnitude in comparison with that in center layer. The corresponding contents of Fe and Si are
increased about two orders of magnitude; while the content of Cu is increased lower than one order of magnitude. The slow cooling

after annealing will lead to stronger segregation of microelements around the grain boundaries and dislocations in the surface, which

aggravates the inhomogeneity of corrosion structure and results in low specific capacity.

Key words: aluminum foil; microelement; corrosion; microstructure; electrolytic capacitor

80 LA 22 G et R 9 K i PS8 9 vt 0 97 )R T
AU AT DA e b A (R TR AR AR F A
B ) HELA 2 P R AR A T R I L R AR A, 5
EVA N
e 7 3R AT 2 SR 245 9 0 A T AT R . AR
fipe EL 5 P 97 1) B o T BOR AT AR T LR
M dE, WAL TR JORE R . ER it 72
BT AT AR RS AN DURE i 21 e o 10 A
iz, T HL2 5% i 21 5 ik fid R B0 DA 4 8 il L
Hoi RS e — @ R e T RS il (Y L

© HELEWH: ExRC)\OS=R1% 8350 H (2003AA32X170)
WeHR H 9: 2004 - 03~ 03; &7 H: 2004-05-13
i BEER1950), 5, #4%, #t.

CEERE Y N CITE S Y E

HAE . R RERE TR EALIRE SR
JERAT A I OR AR, AR T 08 1k HL A7 o 7 4 0 9 1k
it —pde s .

1 55

FETT 3 EXRHR 95 P JEAR s FEL A A0 25 F VR 5L
P, AL IR 1 R o Bz AL IE R AE
300 CEAMA 1 h, JaBEl v 20 H A2
SRS HACA F B 1) A B AR RS IR K R R
T % ieRiL B B 1) 22 90 A, I R R 8 v A - 34 R

WIRES: BTER, #9%; Hif: 010 - 62333600; F-mail: wmmao@ mater. ustb. edu. cn



* 1628 -

b E A 8RR

~F o R kB A A T T AR R
J7 ) L Fe . Si Cu Mg 4 Fi ot B3R & B0 fE
o ZHE FLAA LA AR AR T A R TR R
TN 55 S AE AR [RIRE B H A B e, S 00 RS
WAL AE . R 2 W T SRR S R TR
AP B 23 VR H s I ) B B 2 AE . B
J&, FHEH R S IS o I R TSR .

®1 B H AN METRE ST
Table 1 Chemical analysis of microelements in

low voltage aluminum foil ( mass fraction, % )

Fe Si Cu Mg Al
0.002 9 0.004 7 0.003 5 0.000 1 > 99.98

2 B O BRI R RS A0 B FLA A 5 e
Table 2 Influence of annealing on grain

size and specific capacity of aluminum foil

Average grain Specific capacity/

State Cooling

size/ bm (HF*em”™ ?)
Cold rolled - - 75.0
300 C. 1h Air 41.4 58.0
300 C, 1h Furnace 54.8 49.2
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Fig. 1 Misorientation distributions of grain

in aluminum foils annealed at 300 C

(Thick lines: more than 15°; Thin lines: less than 15°)
(a) —Cooled in air; (b) —Cooled in furnace
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Fig.2 Surface corrosion morphologies of aluminum foils

(8)—Cold rolled; (b)—Air cooling alter annealing; (c¢)—Furnace cooling after annealing
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Fig.3 Distributions of microelements in surface layer of aluminum foil

(a)—Fe; (b)
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Table 3 Counts of microelements in
external surface of aluminum foil

by secondary ion mass spectrometer (s~ ')

State Fe Si Cu Mg

Cold rolled 9 304 9 700 141 94 517
300 C, air cooling 14 276 10 845 117 60 273

300 C, furnace cooling 25 159 15 234 344 111 875
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Fig. 4 Analysis of surface corrosion structure of

aluminum foil for low voltage electrolytic capacitor

(a) —Large hole; (b) —Small holes;
(¢) —Oxidized holes
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