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Effect of surface roughness on properties of ultra-thin electrolytic copper
foil and its mechanism

Cui Fandong, Miao Li’
(School of Mechanical and Electrical Engineering, Lanzhou Bowen College of Science and
Technology, Lanzhou 730100, China)

Abstract: The ultra-thin electrolytic copper foil is used for copper clad laminates and printed circuits,
which is also widely used in the fields of power lithium batteries, 3C consumer lithium batteries and
energy storage lithium batteries. In view of the large difference of surface roughness caused by raw
materials and rollers, the influence of surface roughness on the properties of high-quality ultra-thin
electrolytic copper foil was studied and the mechanism was analyzed. The copper foil obtained in the
same batch, the same process and different roller conditions was used as samples to study the effect of
surface roughness on the corrosion resistance , heat resistance and mechanical properties , and the
influence mechanism was analyzed by transmission electron microscopy. The results show that the
roughness is quite different under the conditions of the same batch, the same process and different rolls.
The surface of copper foil with large surface roughness is easy to corrode, and ferrous chloride will fall
off on the substrate with small surface roughness to form corrosion pits, while on the substrate with
large surface roughness, ferrous chloride will form grains and be embedded in the substrate. The surface

roughness also has an effect on the heat resistance, the greater the surface roughness, the more obvious
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the intergranular cracks, but it is not the decisive factor. The surface roughness has little effect on the

tensile properties, but has great influence on the elongation. The influence of surface roughness on the

properties is mainly due to the fact that the face-centered cubic crystal of copper is transformed into

tetragonal crystal with /=0 during the manufacturing process.

Keywords: ultra-thin electrolytic copper foil; surface roughness; mechanism; lattice parameters
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Fig.1 3D images of copper foils with different surface roughness
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Fig.2 The relief image of copper foils with different surface roughness
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roughness after corrosion
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Fig.4 The energy spectrum of surface morphology after
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Fig.5 Morphology of copper foil with different surface
roughness at 1100 'C
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4 112 | 1986 | 1.58 | 264.79 22
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Fig.6 Diagram of calibration of electron diffraction

pattern
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