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Development of High-paintability Waterborne Primer Paint
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ABSTRACT

Waterborne primer paint is easily affected by
temperature and has to be applied under certain
temperature conditions, and so in order to save
energy there is a need to expand the range of
painting temperatures. To expand the range of
painting temperatures, painting resin compositions
were studied that can control changes in paint
viscosity in relation to changes in paint solid
content. By increasing the ratio of hydrophilic
component of paint resin, it was discovered that
the interaction of resin in the low solid-content
range directly after application was strengthened
and high viscosity was achieved, while resin phase
transformation in the high solid-content range prior
to drying was mitigated and low viscosity achieved,
thus controlling changes in paint viscosity. This
technique was used to develop paints, with the
result that the range of painting temperatures, which
was +3°C with conventional paints, was expanded to
+10°C.
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Fig. 1 Film structure of automotive body paint
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Fig. 2 Outline of body paint process
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Fig. 3 Annual body temperature
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Fig. 4 Paint solid content versus setting time
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Fig. 5 Current paint viscosity versus solid content
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Fig. 6 Interaction between particle resin and linear
resin at low solid content
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Table 1 Resin formulation of test sample
Resin Polyester Melamine
Sample Hydrophilic |Hydrophobic| Hydrophilic |Hydrophobic
Sample-1 75 25 - -
Sample-2 82.5 17.5 - -
Sample-3 90 10 - -
Sample-4 100 0 - -
Sample-5 56.2 18.8 7.5 17.5
Sample-6 56.2 18.8 12.5 12.5
Sample-7 56.2 18.8 16.5 8.5
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Fig. 8 Resin viscosity when polyester ratio changed
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Fig. 9 Resin viscosity when melamine ratio changed
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Fig. 10 Developed paint viscosity versus solid content
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