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Determination and Mathematical Modeling Analysis of
Drying Rate of Waterborne Industrial Coatings

WANG Rui-tao"?WEI Qiang®,ZHAO Yang',DU Jing-yi'

(1.COSCO Kansai Paint & Chemicals (Tianjin) Co., Ltd., Tianjin 300457, China; 2. School of Materials Science and Engineering Tianjin
University, Tianjin 300072, China)

Abstract: The drying speeds for waterborne epoxy coatings and waterborne acrylic coatings in industrial applications were tested
under different spraying film thickness, temperature, relative humidity and wind speed conditions. According to test results,
mathematical modeling by Lagarange interpolation method to calculate the relation of the drying time (#) and temperature (7),
humidity (W), wind speed (S) were established. An effective method for the calculation drying rate of the industrial coatings in
different application conditions was found.
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Table 1 Test Equipments
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Fig.1 Spraying Steel Panel for Test
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Table 2 Test Paints and Major Compositions
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Fig. 2 Drying Speed Test Photo
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Table 3 Test for Grey Waterborne Epoxy Coatings Drying Speed
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Table 4 Test Results of Drying Speed of Brown Waterborne Acrylic Coatings
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Table 5 Correlations between Humility and Drying Time
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Table 6 One-stage Value of Humility and Drying Time
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Table 7 Second-stage Value of Humility and Drying Time
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Table 8 Difference Quotient of Function
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Table 9 Suffix Coefficient of Function
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Table 10 Effect of Temperature on Drying Time
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Table 11 One-stage Value of Temperature and Drying
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Table 12 Second-stage Value of Temperature and Drying
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Table 13 Third-stage of Value of Temperature and Drying

Time
: T 1t [/
/%
loSE 20°C 30°C 40°C
60 2220 1955 1 896.25 1528.75

MFE10~FR 130 LLFE H T it (R) b 75 R R 25 1k
s, AR 14T R .

R14 TR ERRERE KAE
Table 14 Drying Time Change as Temperature
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