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Abstract

The flow melting behavior of the electrolytic tinplate during reflow treatment was investigated in
terms of morphology and structure of coating layers which were electrodeposited with variation of
electrolyte temperature. It was commonly found that the nucleation density of the electrodeposits
showed little difference with the electrolyte temperature, and the growth of electrodeposited tin oc-
curred along <100> direction of (002) plane. At low electrolyte temperature, the (002) plane of tin
nucleated paralleling to the substrate and grew perpendicularly to the substrate, which rendered po-
rous rod-like deposits. With increasing the temperature, the (002) plane nucleated declining 15° to
the substrate and also grew to the normal <100} direction, which enabled lateral growth of the tin
crystals and rendered compact deposits. During reflow treatment, the matte deposit transformed to
the reflowed state via transition regions consisted of contraction, island formation, and wetting. The
matte deposits formed at low temperature exhibited wide transition regions because of poor thermal
transfer between crystals due to their porous nature. While that formed at high temperature trans-
formed very rapidly to the reflowed state by enhanced thermal transfer between the compact crys-

tals.
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Fig. 1. Effect of electrolyte temperature on coating morphology of matte tinplate (x5,000)
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Fig. 2. Effectof electrolyte temperature on coating morphology of fully reflowed tinplate (x1,000)
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Fig. 3. Effect of electrolyte temperature on coating morphology of alloy layer after full reflow (x5,000)
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Fig. 4. Effect of electrolyte temperature on Sn (101. pole figure of matte tinplate
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Fig. 5. Morphological changes observed at the interface between matte and reflow area in partially

reflowed coating layer electroplated at 30°C
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Fig. 5. Morphological changes observed at the interface between matte and reflow area in partially

reflowed coating layer electroplated at 50C
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