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Abstract : In response to the high-quality requirements for electrodepositing copper foil on the surface of titanium cathode
roller, this article mainly conducts research on the influence of grain size and surface state of pure Ti on the nucleation and
growth of the initial deposition layer of electrolytic copper foil. Characterization results of morphology and composition indi-
cate that a higher grain size grade is more conducive to the rapid formation of copper nuclei, which preferentially form at the
defect site and gradually grow and connect into pieces; a larger roughness can cause copper nuclei to grow rapidly, and as
the roughness decreases, copper nuclei will form at more positions, but their size decreases as roughness grow. Electrochem-
ical analysis results indicate that the Ti sheets with appropriate roughness have higher corrosion resistance and charge transfer
ability. In addition, the results of COMSOL modeling demonstrate that the tip position on the surface of Ti sheets has a high-
er current density and a larger copper foil deposition
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crucial for the preparation of electrolytic copper foils with uniform thickness and smooth surface.

Key words : Ti cathode roller; electrolytic copper foil; grain size grade; roughness; initial deposition layer
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Fig. 1 Structure diagram of copper foil electrodeposition device
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Fig.2 Metallographic images of grade 8 (a) and grade 10 (b) grain size Ti materials
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Fig. 3 SEM image of Ti sheet surface ( grade 8 grain sizes) electrodeposited Cu for 0. 001 s (a) ; SEM images (b, ¢) and EDS spectra (d)
of Ti sheet surface ( grade 10 grain sizes) electrodeposited Cu for 0. 001 s
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Fig. 4 Microscopic morphology of copper nuclei obtained by electrodeposition on the surface of Ti sheet ( grade 10 grain sizes) for different

time; (a) Os, (b) 0.001l's, (¢) 0.005s, (d) 0.02s, (e) 0.1s, (f) 0.5s, (g)2s, (h) 10s, (i) 60 s
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Table 1 Roughness of Ti sheets polished with water sandpaper of different particle sizes
Roughness 400# 800# 1200# 2000# 30004 50004
Ra/pm 0.2610 0. 2800 0.2111 0.2113 0. 1079 0.1131
Rz/pm 1.3508 1.3330 1. 0829 1. 1303 0.5914 0. 6543
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Fig. 5 Microscopic morphology of copper nuclei obtained by electrodeposition for 0. 001 s on the surface of Ti sheets ( grade 10 grain sizes)
polished with water sandpaper of different particle sizes: (a) 400#, (b) 800#, (c) 1200#, (d) 2000#, (e) 3000#, (f) 5000#
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Fig. 6  Electrochemical characteristics of Ti sheets (10 grade grain size) with different roughness levels in copper electroplating solution: (a)
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