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Abstract : In order to investigate the effect of the composition of weather—resistant coatings on physical
properties, three different weather—resistant coatings were prepared by varying the ratio of a mill—base
silicone/acrylic resin and let—down silicone/acrylic resin in weight ratios of 2 : 8, 3 :7, and 4 : 6. The
physical properties and weather—resistance of the prepared coatings were tested. It was found that the
thermal stability, salt spray exposure, and weather—resistance were improved with increasing the amount
of silicone. The optimum mixing ratio of mill—base silicone/acrylic resin to the let—down silicone/acrylic
resin was 2 : 8. The coating containing silicone component of 30 wt% was found to be suitable as high

weather—resistant coatings.

Keywords : mill—base, let—down, silicone/acrylic resin, weather—resistant coatings.
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Table 1. Polymerization Conditions and Physical Properties for Silicone/Acrylic Resins

Materials (g) 7,(C) Color  Viscosity Si content (%) Conversion
Resins A7 MMA® BMA* MPTS® e DY (GH) (Stokes) Cale. Y (%)
g (mol) g (mol) g (mol) g (mol) " DSC o ©AA
SA-4000 12.1(0.09) 69.4(0.69) 98.5(0.69) - 40 39 1 12.0 - - 90.1
KMB-40 11.5(0.09) 65.9(0.66) 93.6(0.66) 9.0(0.04) 40 38 1 16.4 0.52 0.50 89.6
KLD—-41 10.7(0.09) 61.0(0.61) 86.5(0.61) 21.9(0.09) 40 37 1 6.1 1.25 1.24 89.8
KLD—-42 8.2(0.07) 51.3(0.52) 72.9(0.52) 47.6(0.19) 40 32 1~2 4.5 2.72  2.69 89.2
KLD-43 7.2(0.06) 41.1(0.41) 58.4(0.41) 73.3(0.30) 40 38 1~2 2.4 4.20  4.18 87.7

9BA : 1—Butyl acrylate. "MMA : Methyl methacrylate. “BMA : n—Butyl methacrylate. “MPTS : 3—Methacryloxypropyltrimethoxysilane.
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Table 2. Preparation of White Enamels for Architectural Coatings

Type Materials Weight (wt%)
Mill—base mill-base silicone/acrylic resin  14.4 21.6 28.8
TiO; 240 240 24.0
let—down silicone/acrylic resin ~ 57.6  50.4 43.2
flowing agent 0.1 0.1 0.1
Let—down UV absorber 0.2 0.2 0.2
UV stabilizer 0.1 0.1 0.1
xylene 3.6 3.6 3.6
Mill-base/Let—down 2/8  3/7 4/6

30 wt%g YRl Zloltt.
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Figure 1. TGA thermograms of silicone/acrylic resins. B—
1028 : KMB—40/KLD—-41=2/8, B—2028 : KMB—40/KLD—
42=2/8, B—3028 : KMB—40/KLD—-43=2/8.
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Figure 2. TGA thermograms of silicone/acrylic resins. B—

1037 : KMB—40/KLD—-41=3/7, B—2037 : KMB—40/KLD—

42=3/7, B—3037 : KMB—40/KLD—-43=23/7.
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Figure 3. TGA thermograms of silicone/acrylic resins. B—
1046 : KMB—40/KLD—-41=4/6, B—2046 : KMB—40/KLD—42
=4/6, B—3046 : KMB—40/KLD—-43=4/6.
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Table 3. Film Properties of Silicone/Acrylic Resin Coatings
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Name of sample

Mill-base/Let—down = 2/8

Mill-base/Let—down=3/7 Mill-base/Let—down = 4/6

Type of test

KK-1028 KK-2028 KK-3028 KK-1037 KK—-2037 KK-3037 KK—-1046 KK-2046 KK-3046

Viscosity (KU) 70 65 62 80 76 73 97 90 84
Fineness of grind 6 6 6 7* 7* 7 7 8 8
Contrast ratio 0.944 0.935 0.949 0.934 0.950 0.948 0.951 0.944 0.941
Pencil hardness (7day) H F HB 2H H F~H 2H 2H H
60° Specular gloss 84.3 82.9 81.6 87.1 87.4 87.4 85.5 82.0 84.7
set—to—touch 3 2 3 3 4 3 3 4 4
Drying time (min) dry—hard 55 35 54 45 45 40 43 52 57
dry—througth 66 43 70 54 58 50 61 68 69
Storage stability (60 C X 10 days) good good good good good good good good good
Abrasion resistance (mg loss/1000 cycle) 0.85 1.05 1.60 0.70 0.74 0.96 0.63 0.68 0.69
Flexibility (1/8") good good good good good good good good good
Heat resistance gloss retention (%) 93 97 98 93 94 95 90 91 92
(150 T X 1hr) color difference (4F) 0.61 0.34 0.64 0.61 0.34 0.44 0.45 0.50 0.42
direct 30 cm good good good good good good good good good
Impact resistance 50 cm good good good good good good good good good
(500 g/30, 50 cm) verse 30 cm poor poor poor fair poor poor good good good
50 cm poor poor poor poor poor poor poor good good
steel plate 94 100 100 100 100 100 100 100 100
tin plate 95 95 97 100 100 100 100 100 100
Cross—hatch alumium 91 93 94 100 100 100 100 100 100
adhesion (%) PET 100 100 100 100 100 100 100 100 100
brass 93 94 96 100 100 100 100 100 100
tile 94 95 100 100 100 100 100 100 100
Table 4. Results of Salt Exposure Test
Test Scribed areas Unscribed areas
Time (hr) rusting blistering rusting blistering
Sample 100 200 300 400 100 200 300 400 100 200 300 400 100 200 300 400
I=base/ KK-1028 10 10 9M 8MD 10 10  9F¢ 9Dd. 10 10 10 10 10 10 10 10
Let—down=2/8 KK-2028 10 10 10 9F 10 10 9F 9MD* 10 10 10 10 10 10 10 10
KK-3028 10 10 10 9F 10 10 9F  9M® 10 10 10 10 10 10 10 10
Mill=base/ KK-1037 10 10 9D 8MD 10 10 9M  9F 10 10 10 10 10 10 10 10
Let—down=3/7 KK-2037 10 10 9M  8F 10 10 9D 8M 10 10 10 10 10 10 10 10
KK-3037 10 10 10 8F 10 10 9F 9MD 10 10 10 10 10 10 10 10
I-base/ KK-1046 10 10 8F 8MD 10 10 9M 8D 10 10 10 10 10 10 10 10
Let—down=4/6 KK-2046 10 10 9F 8F 10 10 9MD 8M 10 10 10 10 10 10 10 10
KK-3046 10 10  9F 9F 10 10 9F 9F 10 10 10 10 10 10 10 10

“9F : Few. "M : Medium. “MD : Middle dense. “D : Dense.
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Table 5. Physical Properties of Outdoor Exposure Time of Silicone/Acrylic Resin Coatings

Mill-base/Let—down=2/8

Mill-base/Let—down=3/7

Mill-base/Let—down=4/6

Type of test

KK-1028 KK-2028 KK-3028 KK-1037 KK-2037 KK-3037

KK-1046 KK-2046 KK-3046

Gloss retention (%)

6 92 95 98 90 93 96 89 92 95
month 12 87 88 93 85 90 92 83 90 91
18 80 84 90 79 85 90 77 85 89
24 75 80 89 71 76 87 68 72 83
Yellowness index difference (§V)
6 0.01 0.10 0.01 0.01 0.12 0.02 0.03 0.14 0.02
month 12 0.15 0.11 0.03 0.12 0.10 0.03 0.18 0.15 0.03
18 0.30 0.15 0.03 0.25 0.17 0.04 0.30 0.22 0.07
24 0.41 0.25 0.04 0.46 0.29 0.07 0.50 0.33 0.09
Color difference (8E)
6 0.3 0.4 0.4 0.3 0.4 0.3 0.4 0.5 0.6
month 12 1.3 14 0.4 1.2 1.6 0.5 1.3 1.7 0.7
18 2.0 2.1 0.7 2.3 2.1 0.9 2.8 2.4 1.2
24 2.7 2.7 1.3 3.0 2.5 1.5 3.5 3.0 1.9
Lightness index difference (&7)
6 0.38 0.26 0.07 0.40 0.26 0.09 0.43 0.31 0.09
month 12 0.64 0.33 0.19 0.55 0.35 0.17 0.55 0.48 0.12
18 1.01 0.67 0.30 1.03 0.69 0.32 1.09 0.72 0.36
24 1.25 0.99 0.56 1.27 0.96 0.60 1.33 1.08 0.65
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Figure 4. Effects of exposure time on the gloss retention of
silicone/acrylic resin coatings in the accelerated weatherability
test.
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Figure 5. Effects of exposure time on the yellowness index
difference of silicone/acrylic resin coatings in the accelerated
weatherability test.
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Figure 6. Effects of exposure time on the color difference of
silicone/acrylic resin coatings in the accelerated weatherability
test.
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Figure 7. Effects of exposure time on the lightness index
difference of silicone/acrylic resin coatings in the accelerated
weatherability test.
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