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High Strength and High Elongation Aluminum Foil for Cathode of Lithium-

ion Battery

EFHR=""
Kozo HOSHINO

RERARR™ (vt (r2)
Dr. Kentaro IHARA

MBERBE*? qwr )
Dr. Hidetoshi UMEDA

Aluminum alloy hard foils with high tensile strength and high elongation, which were 1000 series,
8000 series and 3000 series alloys, were developed in order to prevent aluminum foils from rupturing
on the production line of cathodes for lithium-ion batteries. The elongation of the developed foils was
improved by greatly raising the amount of strain of the cold working, as compared with conventional
foils. The developed materials shows subdivided fine grain structures such as are formed by severe
plastic deformation. According to the Hall-Petch relationship, the high strength of developed materials
was achieved by this sort of subdivided fine grain structure. It is suggested that fine Al-Fe dispersoids
contributed to the formation of subdivided grain structure in the developed materials in addition to a

large equivalent strain of cold deformation.
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Fig. 1 Internal structure of lithium-ion battery
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Table 1 Properties of developed and conventional materials”

. ) . Electical conductivity |  Tensile strength Elongation
Material Alloy Alloy series (%IACS) (MPa) %)
kSl Commercial purc. aluminum 60 274 43
(1000 series)
Commercial pure aluminum
60 275 4.5
Developped Ksi2 (1000 series)
materials KS8I Al-Fe a]l‘oy 59 274 54
(8000 series)
Al-Mn alloy
KS31 47 304 3.1
53 (3000 series)
Commercial pure aluminum
62 177 43
1085 (1000 series)
Conve.nmnal N30 Commercial pure. aluminum 60 160 4.4
materials (1000 series)
Al-Mn alloy
47 254 1.7
3003 (3000 series)
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Conventional foil

Developed foil
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Pure aluminum
series

(1000 and 8000
series alloy)

(b) KS11

3000 series
alloy

ND orientation
ND 111

Spm

3 HEHH B X OBHEEM OSEM-EBSDBIZE 5 R CP-A7Wim, & X15um)
(a) PERMINGO0, (b) BIFEMEKSIL, (o) BAFEMKSS1, (d) HERH13003, (e) BAFEMKS31
Fig. 3 SEM-EBSD observations of conventional and developed materials (ND-RD cross-section, 15um in thickness)
(a) conventional material 1N30, (b) developed material KS11, (c) developed material KS81, (d) conventional material 3003,

(e) developed material KS31
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Fig. 4 Enlarged view of IPF maps
(a) conventional material 1N30, (b) developed material KS81
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Fig. 5 Compositional SEM images in backscattered electron mode
(a) KS81, (b) KS11
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