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Table 1 The impact strength of varying compositions under different temperatures

i Composition/ % Impact strength/(kJ/m®)

PP POE B-NA ATP 25 °C 0C —20C —30 C
1 100 0 0 0 5.48 3.9 3. 86 3.76
2 100 0 0.1 0 9.74 5.24 4. 05 3.98
3 70 30 0 0 46. 08 36. 67 11. 33 8. 88
4 70 30 0.1 0 49. 66 44. 64 11.22 9.17
5 70 30 0.1 0. 05 54. 41 45. 64 21.05 12. 3
6 70 30 0.1 0.5 53. 96 48. 2 23.87 12. 47
7 70 30 0.1 1 43.01 24. 89 9.14 8.23
8 70 30 0.1 3 23.02 9.53 5.94 5.72
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Figure 1  Single/double factor analysis chart of impact strength
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Table 2 Different component variable settings
PP &/ % POE &4t/ % B-NA F &/ % ATP &8/ %
0. 00
70 0 0
0. 05
0. 50
100 30 0. 10 1. 00
3. 00
x3 MBRARINES
Table 3 Optimal combination of material schemes
PP &/ % POE &t/ % B-NA & i/ % ATP &/ %
70 30 0.05 0.05
75 25 0. 10 0.01
80 20 0.15 0. 15
85 15 0. 20
90 10 0. 25 2.90
95 5 2.95
/
/ / 3.00
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Table 4 Experimental combination scheme under the condition of fine particle size

Composition

Temperature/C
PP/ % POE/ % B/ % ATP/ %
70 30 0.05 0. 05 25
75 25 0.10 0.01 25
80 20 0. 15 0. 15 25
85 15 0. 20 25
90 10 0. 25 2.90 25
95 5 2.95 25
/
/ / 3. 00 25
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Figure 2 Prediction results of random forest model
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Table 5 Comparison and deviation between predicted value and actual value
T A bR AE T i 22
No. 29 48. 20 35.22 —26.93%
No. 30 5. 24 4.42 —15.65%
No. 31 16. 08 57.18 24.09%
No. 32 12. 47 8. 95 —28.23%
No. 33 49. 66 57.26 15.30%
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Figure 3 Impact strength of 1750 samples
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Table 6 The comparison between the predicted value and the actual value

Composition Temperature/ o) i B S PR R R/
PP% POE/ % B/ % ATP% T (STR) (k]/m")
70 30 0.25 0.1 25 56. 03 /
70 30 0.1 0. 05 25 56. 57 /
70 30 0.2 0.1 25 56. 72 54.15
70 30 0.15 0.05 25 56.07 /
70 30 0.25 0. 05 25 56. 61 /
70 30 0.2 0.05 25 56. 68 53. 68
70 30 0.05 0.05 25 56. 65 /
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Table 7 Experimental combination scheme under the condition of fine particle size

i g RrfpEE B e i 25
G5 BaTiO /% o LI G " - 1] i
/C /(um/s) /% /C /%
1 6 0.08 37 0 0.03
2 45 0. 15 38 6 0.61
3 85 0. 56 39 24 0.65
0 80 10 60
4 158 0. 66 40 67 0.69
5 233 0.68 41 134 0.69
6 300 0.68 42 181 0.69
7 39 0.13 43 3 0. 04
8 50 0.24 44 7 0.17
9 66 0. 31 45 17 0. 29
10 80 10 80
10 126 0. 55 46 60 0. 66
11 197 0.58 47 180 0. 68
12 244 0.58 48 255 0. 68
13 42 0.14 49 0 0.03
14 80 0.18 50 16 0.52
15 125 0.47 51 53 0.71
20 80 10 100
16 170 0. 56 52 94 0.68
17 242 0. 60 53 122 0.69
18 263 0.61 54 140 0.68
19 9 0.23 55 0 0. 00
20 22 0. 46 56 28 0. 60
21 75 0.58 57 67 0. 66
30 80 10 120
22 95 0.62 58 118 0.69
23 126 0.62 59 169 0.68
24 145 0.63 60 190 0. 60
25 17 0. 04 61 0 0.05
26 37 0. 20 62 21 0.49
27 93 0. 60 63 56 0.58
30 80 30 140
28 180 0.71 64 104 0.61
29 261 0.70 65 146 0. 60
30 281 0.74 66 172 0.69
31 26 0. 09 67 0 0. 04
32 50 0.08 68 36 0.49
33 103 0. 49 69 120 0. 66
30 80 50 160
34 146 0.56 70 213 0. 65
35 179 0.58 71 283 0.63
36 222 0.59 72 363 0.68

G G5 37~72 1 BaTiO; % & 524 0% Hif i F N 50 pm/s.)
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Figure 4 Prediction results of model

x8 MMNESZREMNEERE

Table 8 Comparison and deviation between predicted value and actual value

TR A SEPRE T I 2
No. 68 0. 64 0. 69 6.69%
No. 69 0. 47 0.55 13.81%
No. 70 0.67 0. 68 1.02%
No. 71 0.63 0.63 —0.62%
No. 72 0. 36 0.56 36.40%
3 4k
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Application of Data Analysis in Optimization of Blend Modification Formula

GONG Lei'?, WANG Qi-sheng'?, LIU Zhen-guo'*" , CHEN Yan-hui’, XIA Wei-long’
(1. Ningbo Institute of Northwestern Polytechnical University . Ningbo 315000, China ;
2. Institute of Flexible Electronics » Northwestern Polytechnical University, Xi’an 710000, China ;
3. School of Chemistry and Chemical Engineering » Northwestern Polytechnical University, Xi’an 710000, China)

Abstract: The random forest method in data analysis is used to study the optimization of impact properties for PP/
POE/B-Na/ATP blends. The model parameters are adjusted by learning and training the present 8 groups samples, and
then the component particle size of these samples is lowered to refine the content of each component within the range of
contents for these samples. 1750 samples are selected to verify the best two groups of predicted data. The experimental
results are in good agreement with the predicted values. Thus, the better formula can be selected with less experimental
times. The data flux of experimental verification is greatly expanded. The cost and the time of material formulation
optimization and selection are effectively saved. Furthermore, the numerical analysis method is extended to analyze the
orientation of PVDF/BaTiO, composites during the uniaxial tensile. The predicted results are basically consistent with the
experimental results, which verifies the universality of Python numerical analysis method in the formula optimization of
polymer blends.
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