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Abstract : An ACR/HMMM film was prepared by blending high-solid ACR with curing
agent, hexamethoxymethyl melamine (HMMM). An active curing reaction was observed at
170°C. The dynamic viscoelastic Ty of the final film increased with the static viscoelastic
Ty of the film. The log damp value, which means a viscoelastic ratio, decreased with the
increase in the curing temperature of the film. Physical properties of the films were within
a suitable range for films, and by an accelerated weathering resistance test the films were

proved weather resistible ones.
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Scheme 1. Reaction mechanisms for (a) nucleophilic substitution reaction

and (b) crosslinking, self-condensation, and degradation of
crosslinked HMMM coatings.
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Fig. 1. Change in infrared absorption spectra according to curing time of
ACR-11/HMMM mixture cured at 150C.
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Fig. 2. Change in infrared absorption spectra according to curing time of
ACR-11/HMMM mixture cured at 170TC.
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Fig. 3. Change in hydroxy and methoxy
group absorption spectra according to
curing time of an ACR-11/HMMM
mixture cured at 150C.
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Fig. 4. Change in hydroxy and methoxy
group absorption spectra according to
curing time of an ACR-11/HMMM
mixture cured at 170C.
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with various curing temperature
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Fig. 6. Damp and Ty of an ACR-11/HMMM
with various curing temperature
measured by Rheovibron.
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Acrylic chain
NETWORK STRUCTURE

Scheme 2. Melamine-forrﬁaldehyde resin for crosslinking a hydroxy
and acetoacetoxy-containing acrylic resins.
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Table 2. Film Properties of Acrylic-Melamine Coatings

Group 1
Test items
ACR-1 ACR-2 ACR-3 ACR-4 ACR-5 ACR-6
Gloss (60°) 101 101 100 101 99 99
Hardness (Pencil) B HB H H 2H 2H
Adhesion (Cross-cut) 89 38 88 87 87 87
Impact(1/2” - 500gr. cm) 40 40 30 30 20 20
Chemical resistance
(at 23T, 480 hr) O O O O © ©
5% H2SO4
Water resistance
(at 50, 480 hr) O © O © © ©
O : good, © : excellent
Table 3. Film Properties of Acrylic-Melamine Coatings
Group 2 Group 3 Group 4
Test items
ACR-7 ACR-8{ACR-9 ACR-10 ACR-11{ACR-12 ACR-13 ACR-14
Gloss (60°) 99 101 101 101 102 101 102 102
Hardness (Pencil) H H H 2H 2H 2H 2H 2H
Adhesion (Cross-cut) 88 87 87 29 89 91 92 92
Impact (1/2” - 500gr. cm) | 30 40 30 30 30 40 40 40

Chemical resistance
(at 23T, 480 hr)
5% HzS04

O
O
©)
©
©
©
©
©

Water resistance
(at 50T, 480 hr)

O
O
©
©
©
©
©
©

O : good, O : excellent
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