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Table 1 Surface roughness of aluminum foil

Sample No. R,/um Ry/um R,/pm Rymm
1 0.094 0.261 0.282 0.0263
2 0.695 1.683 2.534 0.0945
3 0914 1.852 2.676 0.0782
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2
Fig. 2 Surface photos of aluminum foils of
Sample 1 (a), Sample 2 ((b), (d)) and Sample
3((0) ()

3
Fig. 3 Cross-section photos of aluminum foils of Sample 2 ((a), (b)) and Sample 3 ((c), (d), (e), ()
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Fig. 4 Tensile curve of aluminum foil
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Table 2 Mechanical property of aluminum foils 1
Sample No. E/GPa 0o»/MPa o, /MPa 0/%
1 43.57 185.78 206.40 2.44
2 39.12 178.28 199.38 2.19 5
3 42.66 164.41 186.33 1.15
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Table 4  Mechanical property of aluminum foil after

simulation of electrode processing

Sample No.

E/GPa  ¢;,/MPa  ¢,/MPa 0%

1
2

41.57 162.77 171.62 0.89
40.03 158.50 168.53 0.85

5

Fig. 5 Photos of innermost positive electrode slice after

pressing and shaping battery coil of Sample 1(a) and Sample

2(b)
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Mechanical property of
surface textured aluminum foil as current collector

WANG Zhi-tong', WANG Yan-fei

(1. Key Lab of Mechanics in Advanced Manufacturing, Institute of Mechanics, Chinese Academy of Science,
Beijing 100190, China;
2. Shan Dong JU XIN Amperex Technology Ltd, Binzhou 256200, China)

Abstract: According to the requirement of surface modification of aluminum foil as current collector, a kind of 1070
aluminum foil with the thickness of 13 pm was rolled by laser texturing technology. The effects of surface texturing
parameters on the mechanical properties of aluminum foil and its processing properties as a positive electrode current
collector for lithium-ion battery were studied. The R, value of surface textured aluminum foil is about 0.7—1.0 pm, which
is 7.4-9.7 times than that of normal aluminum foil. It is found that the stress concentration effect induced by the surface
textured craters reduced the yield strength and tensile strength of aluminum foil from 3.4%—11.5%, and the local thinning
of aluminum foil and the change of plate shape caused by the surface texturing craters have more significant effect on the
elongation of aluminum foil. With the separated low density surface textured craters (distribution parameter 140
pm>< 140 pum), the elongation of the aluminum foil is only reduced about 10%. However, with the tangential high density
surface textured crater (distribution parameter 70 um><70 pum), the elongation of the aluminum foil is reduced by about
50%. The adhesion strength of LiCoO, coating of positive electrode slice to the surface textured aluminum foil is 1.6
times than that to the normal aluminum foil, and the mean squared error of the former is only 16%—32% than the latter. It
is a critical point of surface roughness about R, 0.7 pum for the surface textured aluminum foil that higher Ra than it can
not effectively improve the adhesion strength of the positive electrode coating to aluminum foil as current collector, but
loses the mechanical properties of aluminum foil. After simulating the rolling process and drying process of the positive
electrode slice of lithium-ion battery, the mechanical properties of the surface textured aluminum foil (distribution
parameter 140 pm><140 pm) are similar with those of the normal aluminum foil. However, the uniform deformation of
aluminum foil is promoted by the stress concentration phenomenon induced by textured craters on the surface of
aluminum foil to have strong resistance to local damage of aluminum foil and higher tolerance to the shaping pressure of
the battery coil. It is helpful to avoid the local fracture phenomenon of the innermost positive electrode splice.
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