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Prediction Model and Application of Starch/EVA Composite Foaming Material
Rheological Property Based on BP Neural Network
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Abstract: Using the mass ratio of ethylene-vinyl acetate to EVA, glycerol content and NaHCO, content as the input
parameters, the viscosity as the output parameters, a 3-layer BP (back propagation) neural network was established. The
melt viscosity of composite foaming material was tested by capillary rheometer, while the results were taken as samples to
forecast the properties of starch foaming materials. The results showed that the BP neural network could predict the
properties with fairly good accuracy. Meanwhile, the viscosity of foaming material increased with the increase of EVA
content, the viscosity of foaming material decreased with the increase of glycerol content and NaHCO, content.
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L,, (4°) and experimental results

520 B 5 B/ % TR /
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1 20 5 1 1221
2 20 10 2 1115
3 20 15 3 1075
4 20 20 4 966
5 25 5 2 1332
6 25 10 3 1141
7 25 15 4 1379
8 25 20 1 1269
9 30 5 3 1 465
10 30 10 4 1318
11 30 15 1 1620
12 30 20 2 1525
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14 35 10 1 2020
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16 35 20 3 1647
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Fig. 1 Schematic view of the BP neural network for
predicting the rheological properties of Starch/EVA

composite foaming materials
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value and error value
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S H RiIRIKIED PR /%
1 1221 1287 5.41
2 1115 1150 3.14
3 1075 1112 3.44
4 966 1021 5.69
5 1332 1289 3.23
6 1 141 1178 3.24
7 1379 1299 5.80
8 1269 1234 2.76
9 1 465 1398 4.57
10 1318 1288 2.28
11 1 620 1589 1.91
12 1525 1500 1.63
13 1997 1 899 4.91
14 2020 1902 5.84
15 1796 1723 4.06
16 1 647 1589 3.52
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Fig. 4 The influence of EVA content on

composites melt viscosity
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