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High Functional Paint for Aqua-tech Paint System
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Summary

Introduction of waterborne paints for the environment protection of automobile paint shops has
been progressing. While the waterborne coating greatly reduces VOC emission, it requires
temperature/humidity controls at painting and a flash-off process to evaporate paint moisture,
resulting in the increase in energy consumption or CO, emission over the conventional solvent
painting. To avoid this, we have developed a new waterborne paint system, Aqua-tech Paint System,
which is an integrated paint process using newly developed high function paints, which requires
lower energy consumption. This system significantly reduces the VOC emission without increasing
CO,, and was adopted to the Ujina No.1 Plant in June, 2009.

The Aqua-tech Paint System achieves the top level environmental performance in the industry due
to the large cut-down of the VOC emission with equal CO, emission level as before, while maintaining
the same or even better paint quality compared to the previous system.

This report mainly describes the development of the high functional paints used for the Aqua-tech

Paint System.
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Fig.1 Actual State of VOC and CO, Emission of Paint Process
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Fig.2 Outline of New Waterborne Paint System
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Fig.4 Structure of GA Steel
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Fig.5 Flaking in Zn Plating of GA Steel
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Fig.6 Assumed Mechanism of Flaking in Plating
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Test panel

Test condition
Velocity of stone 130km/h
Weight of stone 0.4£0.1g
The number of shot | 50 shots
Temperature -20°C

Fig.7 Outline of the Chipping Tester
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Fig.8 Experimental Equipment for Measurement of Strain

Table 1 Specification of Test Panels
Sample Basecoat Clearcoat
No. Resin Resin
® Solvent ) i Epoxy-acid
borne Acrylic melamine
)
® Acrylic melamine 2 pack
@ Acrylic melamine & Urethane type
Water Acrvii - urethane
borne crylic melamine & Urethane & R
® . - clear paint
Energy absorption material (1PHR)
Acrylic melamine & Urethane &
@ Energy absorption material (5PHR)
Film build 15+ 2um 35+ 5um
Baking 140°C%x20min
condition | Flash-off process 60°C*2min (only waterborne basecoat)
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Fig.9 Relationship between the Strain and Flaking in Plating
(The numbers in the Figure are Sample Numbers in Table 3)
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Fig.11 Anti-chip Performance of Limit Speed Condition
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Fig.12 Issue and Measures for Weatherability
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Fig.14 Effect of Two Layers of Base-coat
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Fig.15 Issue and Measures on Color
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