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Properties of Flexible Nickel Coated Steel Sheets for Battery Case
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Abstract

Ni coated steel sheets are used for several battery cases including Li ion battery. As Ni coating
provides barrier corrosion protection, corrosion resistance of Ni coating for steel sheet gets worse
when Ni coating contains some defects. Therefore, we developed SUPERNICKEL™ as a flexible
Ni coated steel sheet to prevent cracking during forming of battery cases. SUPERNICKEL™ shows
higher coverage compared to an ordinary Ni coated steel sheet especially after forming. As the Ni
coated steel sheet shows good coating adhesion by Fe-Ni diffusion layer between Ni layer and steel
sheet, it has higher flexibility than ordinary electrodeposited Ni layer. Since dissolution of metal to
electrolyte can be reduced by less defects in coating, using battery case with high Ni coverage can

improve safety of Li ion battery.
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Schematic diagram of bending test
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Test piece
Coating amount Process
No. Note
17.8 g/m? 900 g/m? Ist 2nd
1 o o Annealing (20s) Ni coating Common Ni coated steel sheet
o o Ni coating Annealing (205s) Equivalent to SUPERNICKEL™
- o Ni coating Annealing (9h) For interface analysis
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Cross sectional SEM images and EDX line analysis of
nickel coatings
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Hardness of nickel coatings (10-points average)

Hardness (HV49mN)
No.1 (as coating) 231
No.2 (after annealing) 120
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Corrosion test results of nickel coated steel cans
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Element mapping results of formed nickel coated steel
sheet
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Anode electricity quantities and dissolved volumes

Anode electricity Dissolved volumes
quantities (mC) (m%)
Ni coated steel sheet .
16 546x101 "1
(No.2)
Non coated steel sheet 142 5.22x1071072

I Calculated as Ni, " Calculated as Fe
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