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Abstract

Manufactures of automotive repair finishes are tending to reduce more and more the level of volatile organic
compounds (VOCs) in their paint processes in order to comply with increasingly strict environmental
legislation. The production of high solids paints is a way to solve this problem. However, the application of
high-solids paints is limited primarily by the viscosity of resin which is strongly related to painting ability:
the higher solid content, the lower desired property. In this study, alkyl copolymer with low viscosity was
synthesized by the introduction of the monomers with long-side chains and functional groups which improve
flexibility and cross-linking density, respectively. The solid content of the paint prepared with the synthesized
resin was 80 wt% and its VOCs was reduced by 20%, compared to the commercialized paint. Also, the physical
and mechanical properties of coatings on steel sheets were similar to commercialized one.
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Fig. 1. Structure of synthesized copolymer.
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Table 1. Formula of paints
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Ingredient SR paint NR paint Function
Setalux 1760 VB 64 (SR) 60.0 Thermalset acrylic
New acrylic resin (NR) 60.0 Thermalset acrylic
CYMEL 303 24.0 24.0 Melamine agent
B. Cellusolve acetate 2.0 2.0 Glycol ether solvent
BYK - 325® 1.0 1.0 Levelling agent
Tinuvin® 400 1.0 1.0 UV absorber
Tinuvin® 292 1.0 1.0 UV stabilizer
Methyl alcohol 1.0 1.0 Alcohol solvent
Butyl di glycol 2.0 2.0 Glycol ether solvent
Methyl amy! ketone 8.0 8.0 Ketone solvent

TOTAL 100.0 100.0
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Fig. 2. Effect of TAPE contents on viscosity.
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Fig. 3. Effects of viscosity and molecular weight on re-
action temperature.
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Table 2. Properties of Paints

SR NR

paint paint
Solid content wt% (1207, 2hrs) 542 66.5
Viscosity (20C) 57 60
Specific gravity (207C) 1.0012  1.0152
Dilution ratio (207C, 30sec, %) 12.8 8.83
Solid wt% in Paint (120°C, 2hrs)  48.05 60.65
Total VOC (g/ #) 428.06  334.32
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Fig. 4. Visual images after various tests of SR- (A) and
NR- (B) coated steel sheets. a: Bending resistance
b: Impact resistance c¢: Cupping test, d: Adhesion.
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Table 3. Physical properties of coatings

SR NR
coating  coating

Thickness (ym) 43 45
Grossibility by ATI 99 99
Initial adhesion (%) 100 100
Adhesion after 1 week (%) 100 100
Indentation 83 87
Cupping 6.0 58
Impact resistance (1/2"x 500g/cm) 451 451

NO NO

Bending resistance (3.5 ~40.5¢) CRACK CRACK
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Fig. 5. Visual results of SR- and NR-coated steel sheets after humidity test of 240 hrs at 40°C (A), after 3.5% NaCl
salt spray (right) of 500 hrs at 40°C (B), and after weather resistance tests of 2000 hrs in Xenon chamber (C).
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Table 4. Properties of mar resistance

Mar resistance, GR%

(gloss retention) SR coating  NR coating

as-prepared wet 70.5 72.5
dry 744 75.7

After 1 wet 69.0 70.7
cycle dry 71.2 72.3
After 5 wet 65.1 66.9
cycle dry 67.4 70.0
After 10 wet 61.7 62.2
cycle dry 63.0 66.1
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Fig. 6. Acid etch resistance tests of SR- and NR-coated steel sheets at different pHs.
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