222 ' % r @

&% 76 4 (1990) 8 2 &

© 1990 ISH
g

O SR 1 4 AR UN Y Py

111111011117

EAGEHR™ - B%CH - EAEAT - % fER?

Characteristics of Tin Flash-coated Chromium Plated Steel Sheet

Nobuyoshi SHIMIZU, Fumio KUNISHIGE, Terunori FUsMOTO and Tsuneo INUI

Synopsis :

Tin flash-coated chromium plated steel sheet for a welded can has been developed using a low

concentrated stannous sulfate solution.
coating weight and structure.
The results are as follows :

The performance of this sheet was discussed from the point of the

1) An uniform and well-adhered tin layer can be deposited on the chromium layer by a low concentrated

stannous sulfate solution.

2) The chromium layer inhibits the iron-tin alloy reaction during the lacquer curing and leaves much tin
unalloyed. The residual metallic tin coating above 0.1 g/m? in weight can considerably reduce the electric

contact resistance.

3) This steel sheet shows good weldability, high corrosion resistance, good lacquer adhesion and high
abrasion resistance due to the combination of metallic tin layer with a chromium plated steel sheet.
Key words : weldability ; corrosion resistance; lacquer adhesion; abrasion; electrodeposition; alloy

formation ; surface analysis.
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Table 1.

Plating conditions.

Bath composition (g/1)

Electrolysis conditions

Metallic chromium plating

Chromic acid : 150
Sodium silicofluoride : 5
Sulfuric acid : 0.8

Temperature : 60°C
Current density : 50 A/dm?

Tin flash coating

Stannous sulfate : 3-60
Sulfuric acid : 5-30
Ethoxylated a-naphthol : 5

Temperature : 40°C 2
Current density : 20 A/dm

Post-treatment

Chromic acid : 30
Suifuric acid : 0-0.5

Temperature : 50°C
Current density : 20-50 A/dm®
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(a) electrolytically deposited on the chromium layer using a low

concentrated stannous sulfate solution.

(b) electrolytically deposited on the chromium layer using the Ferrostan bath.

(ci electrolytically deposited on the steel surface using a low

concentrated stannous sulfate solution.

(d) electrolytically deposited on the steel surface using the Ferrostan bath.

Photo. 1.

Microstructure of tin coating electrolytically deposited on chromium layer and steel

surface using low concentrated stannous sulfate solution and ferrostan bath.
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Fig. 1. Effect of stannous sulfate concentration in

tin plating bath on coverage of tin coating and
current efficiency for tin deposition.
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Fig. 2. XPS depth profile of tin flash-coated
chromium plated steel sheet.
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Fig. 3. Effect of metallic chromium coating weight
on residual metallic tin ratic after baking.
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Fig. 5. Relation between amount of residual
metallic tin and electric contact resistance after
baking.
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Fig. 6. Effect of chromate coating weight on
electric contact resistance after baking.
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Fig. 8. Effect of tin coating weight on T-peel
strength after immersing 5 days in 0.4% citric acid
solution.
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Table 3. Coefficient of kinetic friction of various
steel sheets.

Specimen Before baking After baking
Tin flash-coated chromium
plated steel sheet 0.23 0.34
Tinplate 0.20 0.42
LTS 0.22 0.32
TFS-CT 0.27 0.82
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