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Figure 1 The impact strength of the PP/POE blends with varying composition under different temperature

FEAS TR A I BE T, PP/POE il i B 1) 728 Tk el 85 52 B0 AS ) ) 8 2R, LA A 19 3 56 B 25 3 38 1% 348 8 1T
T, SRR AR Ak kR i BH 5L R PP/POE WA TE 5% B th B T — /> a5 . XRE — P A8 6 n] R R [ 2
POE M iIn AXF PP 1) & X R A KK RS20 25 w1 H AR & X B 6 35 38 1 =k & X936 2 B
B AN B A 6 B — 5 19 o 900 P 39 (2 33 A 5 ) AN R DT S 2 S B o 5 1 /0N T 1 o

XA AL S, LR R B E POE M MA B ALR B P 09 38 1000~ K503 o - 35053 80RE hz - (i) B 3k /)
F 3K 0% S8, PP/POE IR W) i Ma P 22 I . BiE POE M2 W in A L I B 09 7 o WG90 e 22 R
W B T, 2 0 L AU I G R e TR AR A B i b . SR EE T, PP/POE (T i P AR AR B AT
2.2 MHZMEET PP/POE i i 1% B8 B T

A S JETE Python3. 6 58T, R H keras TREE2= T HESL T 1 sequential F A X) PP/POE i
Py by R BE HEAT N Y . FE AR T AR B A Z B2 R 2 AR 2 R,

55 h A ERE 2T i A IR 2 v, IR R 2 T B R L X, S HoA AR X E A

d
a® :ZV,‘M)I;’M) (D
9 Moo AT L X o, iz A IT AL Lo, Sy H A ZE B A
l
Bm :Ewimbim (2)

55 g A A 2T R B R X D B0 eR Ry O D

10. 14028/j. enki. 1003-3726. 2020. 04. 007



5 43

Figure 2

WMNE

Kl 2

37 =fFBY 4+

i 22 1 2% i 7 T

Schematic diagram of neural network construction
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Table 1 Composition, temperature and impact strength data
5 POE & i i it R K POE # it I it R

1 0. 00 0 2.95 16 0. 15 20 2.98
2 0. 05 0 3. 44 17 0. 20 20 5. 06
3 0. 10 0 2.72 18 0. 30 20 13. 31
4 0.15 0 2.35 19 0. 00 30 5. 34
5 0. 20 0 2.67 20 0.05 30 6.13
6 0. 30 0 2.76 21 0. 10 30 4. 19
7 0. 00 10 2. 36 22 0. 15 30 4.9
8 0. 05 10 2.7 23 0. 20 30 11. 66
9 0. 10 10 2.17 24 0. 30 30 27.06
10 0.15 10 2.41 25 0. 00 40 8. 95
11 0. 20 10 3.23 26 0. 05 40 12. 11
12 0. 30 10 3.61 27 0. 10 40 5. 44
13 0. 00 20 3.11 28 0. 15 40 6.79
14 0. 05 20 4. 05 29 0. 20 40 21. 89
15 0. 10 20 3.03 30 0. 30 40 37. 84
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Table 2 Comparison between neural network prediction results and actual data

=2 S o w5 BE Tt e 5 RE A X 15 22
1 2. 95 2. 86 0.03%
2 3. 44 3.72 0.08%
3 2.72 2. 47 0.09%
4 2.35 2.45 0. 04 %
5 2. 67 2.87 0.07%
6 2.76 2. 66 0.04%
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Table 3 Three types of neural network construction

KA LTINS S 6 B 1 KU 2 il i 2 Mo UERVS Bk fH YRz
SN1 128 256 512 1 1000 0.7923 0. 4776
SN2 64 128 1 1000 0. 0590 0.1768
SN3 64 128 128 1 500 0. 1401 0. 2610
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Table 4 Analysis of prediction results of three kinds of neural networks

W SN1 i i 21 FR 2 R SN2 i {5 FR 2 2 5 2% LR SN3 i FR2E 3 5 2% LR

2.95 2.98 0.03 1.02% 3.01 0.06 2.03% 2. 84 —0.11 —3.73%
3. 44 3.12 —0.32 —9.30% 3.51 0.07 2.03% 3.37 —0.07 —2.03%
2.72 2. 45 —0.27 —9.93% 2. 64 —0.08 —2.94% 2. 97 0.25 9.19%
2.35 2. 41 0. 06 2.55% 2.25 —0.1 —4.26% 2. 54 0.19 8.09%
2. 67 2. 87 0.2 7.49% 2.71 0. 04 1.50% 2. 84 0.17 6.37%
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Table 5 Descriptive statistical table of residual of three network prediction results
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Figure 2 Curve of three network prediction results
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Figure 3 Vertical drop line of three network residual errors
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Application of Neural Network in Copolymer Modification

XING Song-lin® , XIAO Li-giang”™ s GONG Lei”
(College of Environment and Chemical Engineering s Dalian University, Dalian 116622, China)

Abstract: The properties of PP/POE blends were studied by neural network. The effect of neural network was verified
by the data of orthogonal test design of temperature, proportion and impact strength. The experimental data of 10°C , 20°C
and 30°C are used for learning and training, and the experimental data of 0°C are used for testing. At the same time, three
kinds of neural network models with different structures are obtained by adjusting different parameters. The results show
that neural network has a good effect on the prediction of blending modification. Using neural network method to analyze
the data of polymer blending modification can reduce the times of experiments, improve the efficiency of experiments, and
quickly complete the product formulation design of blends. The general direction of model parameter adjustment under the
network type is obtained, which shows that under the condition of less sample data, less number of hidden layers and
neural units can achieve better prediction effect.
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