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Application of Artificial Neural Network and Genetic Algorithm to Process

Optimization for Improving the Wet Adhesion of Waterborne Anticorrosive Coatings
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Abstract: In order to improve the wet adhesion of waterborne anticorrosive coatings, a process optimization model
based on the artificial neural network (ANN) and genetic algorithm (GA) is proposed. First, the orthogonal design
method is used to design the experimental formula of waterborne anticorrosive coatings. According to the experimental
data, the prediction models for the formulas (e.g., waterborne epoxy resin, graphene, pigment, waterborne epoxy
curing agent, and adhesion promoter) , process parameters (e.g., drying temperature), and main properties (e.g., wet
adhesion) are established. Then, the prediction results of the wet adhesion of water-based anticorrosive coatings are
taken as the optimization objective, and the genetic algorithm is used to get the best formula and process. Moreover,
the performances of the best formula and process are tested and verified. This method provides certain guidance for the
preparation of high-performance waterborne anticorrosive coatings.
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Tab.1 Formulas, drying temperatures, and wet

adhesion properties of waterborne
anticorrosive coatings
e e R T A e

1 20 0.5 20 4 0.2 40 4.37
2 20 1.0 | 25 6 0.4 60 5.33
3 20 1.5 30 8 0.6 80 5.50
4 20 2.0 | 35 10 0.8 100 5.07
5 20 2.5 | 40 12 1.0 120 4.25
6 25 0.5 25 8 0.8 120 6.16
7 25 1.0 | 30 10 1.0 40 5.18
8 25 1.5 35 12 0.2 60 4.60
9 25 2.0 | 40 4 0.4 80 3.52
10 25 2.5 20 6 0.6 100 6.32
11 30 0.5 30 12 0.4 100 5.65
12 30 1.0 | 35 4 0.6 120 4.46
13 30 1.5 | 40 6 0.8 40 4.62
14 30 2.0 | 20 8 1.0 60 5.59
15 30 2.5 25 10 0.2 80 5.06
16 35 0.5 35 6 1.0 80 5.46
17 35 1.0 | 40 8 0.2 100 5.67
18 35 1.5 20 10 0.4 120 5.59
19 35 2.0 | 25 12 0.6 40 4.81
20 35 2.5 30 4 0.8 60 3.84
21 40 0.5 | 40 10 0.6 60 5.93
22 40 1.0 | 20 12 0.8 80 5.31
23 40 1.5 25 4 1.0 100 3.75
24 40 2.0 | 30 6 0.2 120 4.41
25 40 2.5 35 8 0.4 40 4.70
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