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Development of Prepainted Steel Sheets Having Excellent Formability,
Stain Resistance, and Hardness by Control of Orientation Behavior of
Melamine-Formaldehyde Resin in the Paint Film
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Abstract

The surface structures of the paint films formed by using various types of polyester resin, melamine-
formaldehyde resin and catalyst were examined by X-ray photoelectron spectroscopy. When polyester resin
with low hydroxyl value was used in combination with a strongly acidic catalyst blocked with amine and
such melamine-formaldehyde resin whose rate of self-condensation reaction is low in the absence of catalyst
but high in the presence of strong acid, the melamine resin enriched layer was formed on the paint film
surface. The structure of this layer is studied on the basis of the catalytic activity in the vicinity of the paint
film surface and the self-condensation of melamine-formaldehyde resin in the baking process. It was found
that a positive correlation exists between the stain resistance of the paint film and the concentration of
melamine-formaldehyde resin on the surface and that the melamine resin enriched layer on the paint film
offers good formability. Based on such findings, prepainted steel sheets having excellent formability,

hardness and stain resistance have been developed.
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