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Vibration Extrusion PE-HD / PE-LD Forecasting Model and Its Application
Chen Xuefeng' , Xu Yansheng', Hu Jianguo' , Xu Zhongming', Yin Xiaochun®

(1.Department of Mechanical & Electrical Engineering, Shunde Polytechnic, Shunde 528300, China ; 2.National Engineering Research Center of

Novel Equipment for Polymer Processing, South China University of Technology, The Key Laboratory of Polymer Processing Engineering of Ministry

of Education, Guangzhou 510641, China)

Abstract : Based on BP neural network, the vibration extrusion process of high density polyethylene(PE-HD) and low density

polyethylene(PE-LD) were studied. A high efficiency, simple and precise nonlinear mapping relationship were established, which

were about the screw speed, vibration and die as the input factor and the extrusion swell, pressure and power as the output factor

relations. Provide the basis for the optimization of extrusion process parameters and controlling the quality of extrusion processing.

The experimental results show that the BP neural network model can well predict the processing properties of polymer extrusion

parameters. The neural network model has the advantages of high precision, high speed, adaptive characteristics.

Keywords : artificial neural network ; BP algorithm ; vibration ; extrusion characteristic
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*®1 HFHMMI PE-HD FXiXIEER

LPNG s K
’?% s -1 . 1
K A/ mm f/Hz n/(r-min ) P/MPa B Q/(g-min ) P./W
| 1 0.20 15 60 22.9423 1.6074 81.0 1900
2 i 0.15 5 40 22.3055 1.5928 69.1 1654
3 1 0 10 50 23.4637 1.6500 75.0 1862
4 1 0.10 25 20 19.9625 1.4749 55.5 1386
5 1 0.05 20 30 21.1591 1.5436 61.5 1542
6 2 0.20 5 50 20.3462 1.7120 81.9 1499
7 2 0.15 10 20 18.3823 1.6142 61.9 1181
8 2 0 25 30 19.6654 1.6774 68.4 1353
9 2 0.10 20 60 20.8104 1.7220 89.7 1615
10 2 0.05 15 40 19.9821 1.6915 74.7 1414
1 3 0.20 10 30 20.3015 1.5847 64.1 1408
12 3 0.15 25 60 22.0903 1.6221 84.7 1730
13 3 0 20 40 22.0108 1.6632 71.1 1622
14 3 0.10 15 50 22.2573 1.6562 77.0 1664
15 3 0.05 5 20 20.4556 1.5952 59.0 1389
16 4 0.20 25 40 24.6129 1.4245 60.3 1707
17 4 0.15 20 50 25.8789 1.4945 66.7 1925
18 4 0 15 20 24.6908 1.4803 51.1 1674
19 4* 0.10 5 30 25.2536 1.5025 55.9 1815
20 4 0.05 10 60 28.0084 1.592 77.3 2210
21 5 0.20 20 20 20.4247 1.4159 52.6 1436
20 5 0.15 15 30 21.5373 1.4827 58.6 1617
23 5 0 5 60 25.0132 1.6309 78.6 2132
24 5" 0.10 10 40 22.8198 1.5472 64.5 1754
25 5 0.05 25 50 23.0690 1.5523 70.9 1900
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W2 , 45 . PE-HD / PE-LD #8455 ) U A55280 K L7 57

*2 HHMT PE-LD EXiRIEEF

R A , iy Hh o .
K A/mm f/Hz n/(r-min’) P/MPa B 0/ (g min ) P./W

1 1 0.20 15 60 9.7368 1.5571 97.20 1062
2 1" 0.15 5 40 9.4029 1.5429 82.92 924
3 1" 0 10 50 9.8581 1.5983 90.00 1040
4 1 0.10 25 20 8.4722 1.4287 66.60 774
5 1 0.05 20 30 8.9800 1.4953 73.80 862
6 2* 0.20 5 50 8.2425 1.6695 98.28 837
7 2* 0.15 10 20 7.4874 1.5742 74.28 660
8 2* 0 25 30 7.9667 1.6359 82.08 756
9 2! 0.10 20 60 8.4305 1.6793 107.64 894
10 2" 0.05 15 40 8.0950 1.6496 89.64 790
1 3’ 0.20 10 30 8.616 1.5418 76.92 786
12 3" 0.15 25 60 9.3752 1.5782 101.64 946
13 3 0 20 40 9.3414 1.6182 85.32 906
14 3* 0.10 15 50 9.3824 1.6114 92.40 930
15 3* 0.05 5 20 8.7814 1.5520 70.80 776
16 4* 0.20 25 40 10.4458 1.3662 72.36 954
17 4" 0.15 20 50 10.9831 1.4333 80.04 1075
18 4" 0 15 20 10.4789 1.4197 61.32 935
19 4 0.10 5 30 10.7177 1.4410 67.08 1010
20 4 0.05 10 60 11.8869 1.5269 92.76 1234
11 5* 0.20 20 20 8.6683 1.3723 63.12 802
22 5" 0.15 15 30 9.1405 1.4371 70.32 903
23 5* 0 5 60 10.6157 1.5807 94.32 1191
24 5" 0.10 10 40 9.6848 1.4996 77.40 980
25 5’ 0.05 25 50 9.7906 1.5045 85.08 1052

() ¥ Y BUE 8 A4
Y=(Y=Y i) / (Yo Yowin) 4
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2) FEALIR 7K ) TPV, W, i, =1,2,3,
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58 TR 2015 47,55 43 % 55 2 )
3 3 OHEBME(SNE )
g 4@/\5 § i 4
K A/mm f/Hz n/(r-min ) P/MPa P/W Q/(g-min ) B
1 3* 0.20 15 40 69.1(68.8) 1581(1568)  20.6231(20.7391)  1.5923(1.5910)
2 3* 0.15 5 50 77.2(77.1) 1622(1616)  22.1589(22.1049)  1.7001 (1.6988)
3 3 0.10 25 30 65.8(65.6) 1481(1489)  20.3334(20.4132)  1.5933(1.5928)
4 3* 0.05 20 60 83.1(83.2) 1787(1766)  22.9216(22.8912)  1.6021(1.6033)
5 3 0.00 5 20 57.8(57.9) 1429(1409)  21.3345(21.2324)  1.6966(1.6988)
6 3* 0.10 10 20 59.7(59.8) 1403(1387)  20.1908(20.1849)  1.6003(1.5997)
7 3" 0.20 25 20 60.9(60.8) 1301(1288)  19.8593(19.8577)  1.4122(1.4101)
8 3* 0.20 15 40 83.1(82.9) 825(834) 8.8237(8.8002) 1.6115(1.6109)
9 3 0.15 5 50 94.8(94.5) 991(990) 9.4690(9.3891) 1.7005(1.6994)
10 3* 0.10 25 30 78.3(78.9) 729(734) 8.7261(8.715 6) 1.5919(1.5911)
11 3" 0.05 20 60 101.8(101.1) 1108 (1094) 9.9373(9.8467)  1.6965(1.6957)
12 3* 0.00 5 20 67.5(67.3) 809(817) 9.1061(9.0786) 1.5023(1.5009)
13 3 0.10 10 20 71.5(71.8) 769(765) 8.6907(8.6112) 1.5919(1.5901)
14 3* 0.20 25 20 72.5(72.6) 727(731) 8.5121(8.4113) 1.5021(1.5003)
1) 55 1~ 7 b kHE PE-HD, J¥5 8 ~ 14 [W# 6He PE-LD.
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