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Study on the Weatherability and Colorfastness of Finishes on Sludge-
Cement Fiberboard

Che-tsung Tsou'?, Tsang-chyi Shiah", Hwa-wen Yin", Chi-jung Chen and Wen-jun Ku?
[ Summary }

The main purpose of this study is to investigate the weatherability and colorfastness of coatings
applied on sludge-cement fiberboard.

Six kinds of commercial coatings, including polyurethane, unsaturated polyester and epoxy resin
coatings were examined in this experiment. After exposure to the outdoors for 16 weeks and UV-
light accelerated aging chamber for 64 days respectively, deterioration of such properties as color
difference, brightness retention and 60° gloss of coatings on sludge-cement fiberboard, were
examined.

The experimental results are as follows:

1.Experimental results showed that the color difference value may be used as an evaluation indicator
of coating film properties. Among those finishes studied, the clear unsaturated polyester film revealed
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the least degree of color difference, while the highest stability of discoloration was displayed by the

gray polyurethane film.

2 After natura! and artificial aging treatments, the 60° gloss of coated surface parameter revealed

remarkable deterioration trends. The brightness retention of coated surfaces showed lower trends

during outdoor exposure, but opposite results accurred in samples treated by UV-light.

3.From SEM images of the coated surfaces, it was ohserved that cracks and/or checks occurred after
64 days UV-light accelerated aging, and surfaces showed roughness and/or corroded phenomenon

when exposed to the ontdoors for 16 weeks.

Key words: sludge-cement fiberboard, weatherability, colorfastness.
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Table 1. Changes in color difference { AE*) of
coated sludge-cement fiberboard exposed
to the outdoors.

Exposure time ( week )
Coatings
1 4 8 12 16

Clear coating

PU 271 520 7.81 960 11.18
Epoxy - 439 9.02 1048 1147 1336
PE 209 473 671 750 898
White coating

PU 728 808 933 960 995
Epoxy 3.55 504 732 898 10.74
Gray PU 1.17 200 295 324 349
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Fig. 1. Changes in gloss of coated sludge-cement
fiberboard exposed to the outdoors.
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Table 2. Changes in color difference { AE#) of
coated sludge-cement fiberboard
irradiated under an FS-40 sunlamp.

Irradiation time (day)

Coatings
1 4 8 16 40 64

Clear coatings

PU 596 9.10 10.14 10.86 12.31 14.62
Epoxy 8.92 12.46 13.10 13.34 14.99 16.79
PE 228 363 564 6.51 7.70 996
Vhite coatings

PU 9.11 10.21 10.63 10.79 10.90 11,22
Epoxy 7.23 8.84 10.93 11.76 12.81 13.77
Gray PU 128 1.62 215 259 320 4.78
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Fig. 2. Changes in gloss of coated sludge-cement
fiberboard irradiated under an FS-40
sunlamp.
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Control Outdoor 16 week QUV 64 day

Fig. 3. Surface structure of coated sludge-cement fiberboard oberserved by SEM.

(a):Clear PU coated, (b):Clear Epoxy coated, (c):Clear PE coated, (d): White PU coated, (e}: White
Epoxy coated, (f):Gray PU coated.
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Table 3. Changes in brightness retention of coated sludge-cement fiberboard irradiated under an FS-40

sunlamp,
Irradiation time (day) Remarks
Coatings
1 4 g 16 40 64
Clear coatings
PU 95.9 95.0 94.4 937 927 914 ( %)
Epoxy 86.3 82.2 83.7 86.5 914 954
PE 102.1 106.7 108.3 109.9 114.2 116.6
White coatings )
PU 93.5 93.6 93.7 932 93,7 94.9
Epoxy 95.6 93.6 90.5 89.3 88.4 88.0
Gray PU 97.7 98.9 103.7 110.8 114.6 117.2
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