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Application of Acrylic Resins Containing Acetoacetoxy Group and 90%
Solid Contents to High-Solid Coatings
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Abstract : In order to synthesize high-solid coatings, acrylic resins (HSAs) containing 90%
solid content were first synthesized, then the synthesized HSAs were cured with a curing
agent, isocyanate, at room temperature to obtain high-solid coatings. In the HSAs synthesis,
conversion was in a range of 82~87%, and viscosities and number—-averaged molecular
weight (M,) of the HSAs were in a range of 4380~8010 cP and 1540~1660, respectively.
From the correlation between T, value, viscosity and M, it was found that, with increasing
Ty wvalue, viscosity increases rapidly and molecular weight increases slowly. From the
visco-elasity measured by the pendulum method, it was found that the curing time decreased
with increasing T, values. From the tests of physical properties of the coatings’ film, 60°
specular gloss, impact resistance and heat resistance were proved to be good and pencil
hardness, drying time and pot-life were proved to be poor.

Keywords : high-solid coatings, acrylic resin, acetoacetoxy group, physical property,
rigid-body pendulum method.
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Fig. 1. Reaction scheme for synthesis of HSA.
Table 2. FT-IR and 'H-NMR Chemical Shifts of HSA-9210
1
- H-NMR
Product FT-IR (KBr, cm )
rocues (600MHz, CDCls, Qin ppm)
1180 : C=0, -CO-CH>-OCO- 0.9(CHg -C)
1380 : C-CHs 1.3(C-CH9-C)
HSA-910 1730 : C=0, -CO-CH>-OCO- 2.1(C-CH9-CO-)
3520 : free OH 2.4(CH-CO-)
4.1(C-CH9-0O-)
Table 3. GPC Data for Synthesized Copolymers
Type M, My M, MW/Mn
HS-9200 1370 2960 4910 2.16
HSAa-9200 1730 4200 8150 2.43
HSA-9010 1540 3530 7050 2.29
HSA-9210 1580 3740 7200 2.37
HSA-9410 1660 4170 8390 2.51
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OPAEOHEA ] B 0% DHEQ ofAAFA sl &= ERol] HE 9

Table 4. Physical Properties of 90% Solid—-Content Acrylic/Isocyanate Coatings

Tests CHS CHSAa CHSA CHSA CHSA

-9200 -9200 -9010 -9210 -9410
60° Specular gloss 134 127 130 119 119
Pencil hardness (7days) B F B F F
Drying time (D.H. : hr) 10 10 7 5 5
Impact resistance D? ©r Al @) @) @)
(30cm/500g) R’ © A © © ©)
Cross-hatch adhesion (%) 100 100 100 100 100
Pot-life (hr) 1 1 1 0.5 0.5
H(ef;)léejlfﬁ;me 130 127 125 128 120

D direct, "R : reverse, ‘O : excellent, ‘A : poor
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