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Abstract : In order to prepare high-solid coatings, first acrylic resins (HSAs) which
contain 80% solid were synthesized, and then the prepared resins were cured with
isocyanate at room temperature. In the synthesis of IISAs, viscosity, number average
molecular weight (M,) and conversion were 1372~2700 cps, 1520~1650 and 83~87%,
respectively. Among the four kinds of initiators used, tert-amylperoxy-2-ethyl hexanoate
was the most proper one in the synthesis of HSAs. With increasing Ty values, viscosity
increased rapidly and molecular weight increased slowly. As a result of the examination of
coated films, it was found that 60° specular gloss, impact resistance, heat resistance and
cross—hatch adhesion were good, and pencil hardness, drying time and pot life were poor.
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Fig. 1. Reaction scheme for synthesis of HSA.

Table 1. Synthetic Conditions for the Polymerization of 80% Solid-Content Acrvlic  Resins

Monomer Solvent Initilator Chain . .
Reaction Tg Conversion
{g) (g) {g) transfer(g)
Products T OTAT)
e
EA EMA 2-HEMA Aa AAEM MAK  APEH  2-MCE (('3"‘)’ oy (€ ®
HS-8200 1644 1522 834 - 400 100 20.0 12 140 51 20 86
HSAa-8200 1765 1001 834 400 400 100 20.0 12 140 5(1) 20 920
HSA-8010 2118 648 834 - 400 100 20.0 12 140 5(1) 0 83
HSA-8110 163.0 1136 834 - 400 100 20.0 12 140 51 10 84
HSA-8210 1176 1581 834 - 400 100 20.0 12 140 5(1) 20 84
HSA-8310 75.0 2016 834 ~ 400 100 20.0 12 140 5(1) 30 85
HSA-8410 352 2414 834 - 400 100 20.0 12 140 5(1) 40 87

Table 2. FT-IR and 'H-NMR Chemical Shifts of HSA-8210

Products FT-IR (KBr, cm™) '"H-NMR
(600MHz, CDCls, 8 in ppm)
1180 : C=0, -CO-CH-0OCO- 0.9(CH;-C)
1380 : C-CHs 1.3(C-CHy-C)
HSA-8210 1730 : C=0, -CO-CHz-0CO- 2.1{C-CI,-CO-)
3530 : free OH 24(CH-CO-)
40(C-CHy-0-)
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Table 3. GPC Data for Synthesized Copolymers
Type Mn Mo M, M/,
HS-8200 1670 4150 8300 2.49
HSAa-8200 1750 4410 9280 252
HSA-8010 1520 3490 7030 2.30
HSA-8210 1580 3760 7280 2.36
HSA-3410 1650 4090 8280 2.48
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Table 4. Physical Properties of 80% Solid-Content Acrylic/[socyanate Coatings

CHS CHSAa

CHSA CHSA CHSA

Tests 8200 -8200  -8010  -8210  -8410
60° Specular gloss 122 133 119 120 117
Pencil hardness (7days) HB F HB F
Drying time (D.H. : hr) i0 9 8 7 6
Impact resistance D® o° a? © @) @)
(30cm/500g) R © A @) ©) )
Cross-hatch adhesion (%) 100 100 100 100 100
Pot-life (hr) 2 1 2 2 1
Heat resistance (130T x1hr) 120 132 124 121 117

T by -
D : direct, "R : reverse, ‘O

. excellent, “A : poor
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