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ABSTRACT : Weather—resistant coatings were prepared by mixing a synthesized mill—base
and let—down silicone/acrylic resin in weight ratios of 4 : 6, 3 : 7, and 2 : 8. The weatherability
of the prepared coatings was tested. The thermal stability, general physical properties, and

" weatherability of the films of the coatings were improved with silicone content. Among the
three mixing ratios mentioned, the ratio of 2 : § was the most suitable for the preparation of
weather—resistant coatings. The coatings containing 30 wt% of silicone proved to be a high
weather—resistant coating.

Keywords ' weather-resistant coatings, silicone/acrylic resin, weatherability, mixing ratio.
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Table 1. Polymerization Conditions and Physical Properties for Silicone/Acrylic Resins

Exp. materials L(C) viscosity M conversion
No. BA’ MMA BMA' MPTS' Calc by (Stoke)  Calc by (%)
g(mol) g (mol) g (mol) g (mol) " DSC T AA
KMB-20 73.8(0.58) 110.8(1.11) 157.4(1.11) 18.0(0.07) 20 18 10.5 052 051 39.0
KLD-21 68.3(0.53) 102.5(1.03) 145.5(1.02) 43.7(0.18) 20 17 5.8 1.25 1.23 38.5
KLD-22 57.1(0.45) 85.8(0.86) 121.5(0.86) 95.2(0.38) 20 12 4.0 272 2.70 39.1
KLD-23 46.0(0.36) 69.2(0.6S) 98.2(0.69) 146.6(0.59) 20 11 2.0 4.20 4.18 38.0

“BA : n—Butyl acrylate. "MMA : Methyl methacrylate. ‘BMA : n—Butyl methacrylate. “MPTS : 3—Methacryloxypropyl—

trmethoxysilane.
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Table 2. Preparation of White Enamel for Architec-
tural Coatings

types materials weight (wt%)
. . . . 144 216 288
mill-base mil~base silicone/acrylic resin TiO, 940 240 240
let—down silicone/acrylic resin 576 504 432
flowing agent 01 01 01
let—down UV absorber 0.2 02 02
UV stabilizer 01 01 01
Xylene 36 36 36
mill-base/let—down 2/8 3T 4/6
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Figure 1. TGA thermograms of silicone/acrylic resin.
B-1046 : KMB~-20/KLD—21=4/6, B—2046 : KMB—
20/KLD—22=4/6, B—3046 : KMB--20/KLD—23=4/6.
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Figure 2. TGA thermograms of si.icone/acrylic resin.
B—1037 : KMB—-20/KLD~21 = 2/7, B—2037 : KMB—
20/KLD—-22 = 3/7, B—3037:KMR—20/KLD—-23=3/7.
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Figure 3. TGA thermograms of silicone/acrylic resin.
B-1028 : KMB—-20/KLD-21=2/8, B—2028 : KMB—
20/KLD—-22=2/8, B—3028 : KMB—-20/KLD—-23=2/8.
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Table 3. Film Properties of Silicone/Acrylic Resin Coatings

L
A

Dl—‘—;’_/\é

name of sample mill-base/let—down = 4/§ mill-base/let—down = 3/7 |  mill-base/let—down = 2/8
type of test KK-1046] KK -2046| KK-3046| KK~ 1037 KK-2037|[KK~3037 KK-1028 KK—ZOZS‘KK—SO%
viscosity (KU) 98 95 90 92 90 85 83 78 71
fineness of grind 7" 7t 8 7 7" 7 6 6 6
contrast ratio 0.944 0.953 0.942 0.950 0.944 0.946 0.936 0.951 0.947
pencil hardness(7day) 3H 2H 20 2H H F~H H F HB
60° specular gloss 85.7 82.9 85.2 84.0 82.2 81.9 87.4 87.5 87.0
drying time set—to—touch 3 4 3 3 4 _4 3 _4 _4
(mit) dry~hard 54 48 40 45 49 54 43 50 53
dry—througth 70 61 53 65 67 71 .63 68 70
storage stability (60TX10days) good good goofl good good good good good good
abrasion resistance (mg loss/1000cycle) 0.54 0.62 0.70 0.62 0.66 0.87 0.85 1.10 1.72
flexibility (1/8") good good good good good good good good good
heat resistance | gloss retention (%) 90 9 92 91 93 95 94 97 99
(150Cx1hr) color difference(4£)| 0.26 0.50 0.64 0.22 0.45 0.49 0.60 0.60 0.44
direct 30cm | good good good good good good good good good
impact resistance 50 cm | good good good good good good good good good
(500¢/30, 50cm) reverse 30cem| good good good poor poor poor poor poor poor
50cm | poor good good poor poor poor poor poor poor
steel plate 100 100 100 100 100 100 93 100 100
tin plate 100 100 100 100 100 100 94 9 95
cross hatch alumium 100 100 100 100 100 100 90 92 93
adhesion (%) PET 100 100 100 100 100 100 100 100 100
brass 100 100 100 100 100 100 95 9 97
tile 100 100 100 | 100 100 100 91 93 100
tl, MPTS &&o} @2 uigh] 2 : 89 X7ioAM ZAEZ SAZE AP HEY oM 2=
FAZE 285 AstErle g@on 90 o1 Z1Egh A A 3002 8 6, 12, 16, 2419 ¢ F
of EREA $OF tabe 2] Afol ArFE  mAZEA AATel oE FuuEg gus
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E AR gy &M= 4:6>3:7>2: 84S o o} Table 5ol wll§nlo] & zbzte] &8 4AH
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area® TH=S)

o™ rusting2 ASTM D 61022,

blistering ASTM D 7142] 7|Zo] 930 @38}

%t Rusting® 7#2 11W3AZ vro] 0.01% ©]

S o WARE 7

A 1002 3ty T 100%
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Table 4. Results of Salt Exposure Test
test scribed areas unscribed areas
sample ime(n rusting blistering rusting blistering
100 200 300 400 100 200 300 400|100 200 300 400 100 200 300 400
mill-base/let—down KK-1046 10 10 8F¢ 8D". 0 10 8 8|10 10 10 10 10 10 10 10
- 46 KK-2046 10 10 9D 8MD° 10 10 8F 8MD| 10 10 10 10 10 10 10 10
KK-3046 10 10 9 8M 10 10 9> 8 |10 10 10 10 10 10 10 10
mill~base/let—down KK-1037 10 10 9% 8 10 10 8 8M| 10 10 10 10 10 10 0 10
—37 KK-2037 10 10 9MD 8MD 10 10 9F 8F | 10 10 10 10 10 10 0 10
KK-3037 10 10 10 9 10 10 9 9F |10 10 10 10 10 10 0 10
mill=base/let—down KK-1028 100 10 9% 8 10 10 9D 8&MD| 10 10 10 10 10 10 0 10
P KK-2028 0 10 10 9 10 10 9 9|10 10 10 10 10 10 0 10
KK--3028 10 10 10 9% 10 10 9F 9F | 10 10 10 10 10 10 0 10

°F : few. ®M : medium. °MD : medium dense. ‘D : dense.

Table 5. Physical Properties of Silicone/Acrylic Resin Coatings after Outdoor Exposure

type of test mill—base/let—down = 4/6 mill=base/let—down = 3/7 mill~base/let~down = 2/8
KK-1046 KX-2046 KK-3046|KK-1037 KK-2037 KK-3037|KK-1028 KK-2028 KK-3028
gloss retention
6 88 91 94 91 92 97 93 96 98
month 12 83 87 91 82 87 93 88 87 94
18 77 85 88 77 84 90 81 83 90
24 69 73 82 68 73 85 76 81 38
yellowness index
difference (6N)
6 0.05 0.18 0.02 0.03 0.02 0.01 0.01 0.10 0.01
month 12 0.20 0.20 0.04 0.08 0.04 0.01 0.03 011 0.02
18 0.36 0.26 0.07 0.42 0.10 0.03 0.30 0.17 0.03
24 0.59 0.40 0.10 0.52 0.20 0.08 0.45 0.25 0.04
color difference (6E)
6 0.7 0.5 0.4 0.9 0.7 0.2 04 04 0.3
month 12 1.2 1.7 0.7 1.6 1.2 0.7 1.3 1.8 0.6
18 2.9 2.4 1.6 2.4 2.2 1.4 2.0 2.3 0.9
24 3.9 3.1 2.0 3.7 3.0 1.8 2.8 2.5 1.4
lightness index
difference (8L)
6 0.39 0.24 0.06 0.26 0.17 0.13 0.37 0.25 0.07
month 12 0.58 0.45 0.32 0.44 0.30 0.25 0.65 0.34 0.22
18 1.08 0.77 0.51 0.89 0.76 0.46 0.99 0.67 0.31
24 1.31 1.19 0.79 1.07 0.98 0.70 1.02 0.80 0.55

wt% KK—1046, KK—-1037, KK~10282 2471€
zifs _‘,—_oﬂ ok7} 2] 1']\:01 2.8~3.9 M2 /\H;‘(]_E
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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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