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Development of New Types of Coated Sheet Steels

for Can Manufacturing
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Synopsis:

Accompanying the progress in three-piece can manufacturing tech-
niques, there have been strong demands in recent years for materials
with good lacquer adhesivity, weldability, and corrosion resistance
as well as low manufacturing costs, The authors have developed
the following three types of coated steels for cemented or welded
cans: (1) Anion-free tin-free steel for cemented cans, which has an
extremely low SO, anion content in the reverse electrolysis-processed
chromium oxide film, and has excellent lacquer adhesivity for retort
processing, (2) RIVERWELT, a lightly tin-coated steel for welded
cans, which has excellent weldability and corrosion resistance, as a
result of its nickel diffusion layer, Fe (Ni)-Sn alloy layer, island-like
dispersed tin layer and chromate fiim layer consisting of chromium
and chromium-oxide, and (3) granular chromium-plated tin-free
steel which has chromium protrusions on a uniform chromium layer
that are sufficiently fine for providing both good weldability and
corrosion resistance. Manufacturing processes, coating structures,
and some of the properties of these steels are explained and dis-
cussed in this paper.
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Fig. 2 Manufacturing process of anion-free tin free steel

Table 1 Amount of SO, and F anion in chromium oxide of
tin free steel after each manufacturing step by XPS

analysis
Amount of anion
Sample
S/Cr FiCr
As chromium plated 0.041 0.22
After reverse electrolysis 0.014 0.12
After chemical treatment 0.012 0.09
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Fig. 3 Chromium distribution in chromium oxide film of anion-free tin free steel by EPMA line analysis
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Table 2 Influence of reverse electrolysis conditions on chromium oxide film characteristics

After reverse electrolysis After chemical treatment
Reverse electralysis condition
Amount of anion by XPS | Cr in Cr-oxide Uniformity of Resistant time to
Cr-oxide retort treatment
(A/dm?) (Cfdm?) 8/Cr FiCr i mg/m? film thickness {min})
— — 0.041 0.22 5.2 poor a0
1 0.030 0.20 4.2 fair 20
1 0.014 .12 3.2 good aver 240
10 10 0.008 0.10 1.8 fair over 240
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Fig. 5 Influence of amount of chromium oxide on retort resist-
ance
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Fig. 6 Manufacturing process of RIVERWELT
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coating weight on dry-wet cyclic corrosion resistance of
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Table 3 T-peel strength of various coated steels

Sample T-peel strength (kg/5 mm)
#25 Tinplate 0.05
Ni-diffusion treated LTS with 0.63
CDC treatment .
RIVERWELT 3.05
Tin free steel 6.75
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Fig. 9 Effects of nickel diffusion treatment and metallic
chromium coating weight on delamination width of lac-
quer on lightly tin-coated steel after undercutting cor-
rosion test for 96 h
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Fig. 10 Effect of metallic chromium and total chromium coat-
ing weight on blister formation of lightly tin-coated
steel with nickel diffusion treatment in de-aerated to-
mate juice at 55°C for 18 days
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