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Abstract: To solve the problem of poor paint adhesion on the edge of tinplate, electrochemical workstation, paint film adhesion tester and
potentiostat were employed to study the effects of reflow process, passivation charge density, strip speed and passivation electrode plate width
on the coating, paint adhesion and corrosion resistance of tinplate edge. Results showed that the increase of the passive film content on the edge
of the tinplate was the main reason for the deterioration of the paint adhesion. When the passivation charge density was reduced from 0.5 C/dm’
to 0.1 C/dm’, the adhesion of the paint film at the edge and middle of the tinplate could reach level 1, but it would cause insufficient corrosion
resistance. Reducing the belt speed to 350 m/min or narrowing the passivation plate width to 840 mm could reduce the edge effect of
passivation, and the paint film on the edge and middle of the tinplate possessed a paint adhesion of grade 1 and a corrosion resistance of grade
0. Hence, narrowing the passivation plate was the best choice to improve the adhesion of the paint film on the edge of the tinplate.
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Table 1 Chemical composition of MR T-4 CA
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Table 2 Adhesion rating criteria
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Table 3 Test program of reflow process
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1 480 2.0 265 4.5 0.3 1 500 15
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Fig. 1  Alloy tin content and oxide film content at different positions
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Table 4 Paint adhesion and corrosion resistance

under different reflow process

i B 0~2em HFR2~4 em HF 4~6 cm e R
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Table 5 Test program of passivation charge density
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Fig. 2 Passive film content at different positions and its ratio of edge to middle under different passivation charge density
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Table 6 Adhesion rating of tinplate with different
passivation charge density
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Fig. 3 Corrosion resistance test results
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Table 7 Test program of different strip speeds
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Fig. 4 Passive film content at different positions and the ratio of edge to middle under different speeds
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Table 8 Paint adhesion and corrosion resistance

under different strip speeds
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Fig. 5 Diagram of the passivation plate electrode

x9 SEUBMEERETR

Table 9 Test program of different passivation

electrode plate widths
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Fig. 6 Passive film content at different positions and the ratio

of edge to middle under different electrode plate widths
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Table 10 Paint adhesion and corrosion resistance

under different electrode plate width
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