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Application of GA-BP to Optimize Vibration Parameters of
Vibrating Screen of Translation-Swing Composite Motion
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(1. College of Mechanical Engineering and Automation, Huaqiao University, Xiamen 361021, China;

2. Fujian Key Laboratory of Digital Equipment, Fujian University of Technology. Fuzhou 350108, China)

Abstract; Aiming at the problem that the current screening theory was limited to one factor, a BP neural net-
work optimized by genetic algorithm (GA) was proposed for global optimization of data space when the effects
of multiple factors on screening results were considered. Firstly, the data difficult to obtain in the actual sie-
ving process was obtained by using the simulation experiment based on discrete element method. Then, the BP
neural network with structure of type 5-9-1 optimized by GA was adopted to optimize the vibration parameters
of vibrating screen of translation-swing composite motion. The vibration parameters after optimization were as
follows: vibration amplitude 2 mm, vibration frequency 26 Hz, vibrating direction angle 46°, swing frequency
21 Hz, and swing angle 1°. Finally, the optimized results were verified by simulation experiment. The results
show that the simulation experiment results are in good agreement with test results.
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Tab. 2 Data of vibration parameters and screening efficiency of vibrating-swinging screen

1 2.1 22 45 15 0. 50 0.730 0 27 2.1 26 45 15 1. 44 0.711 1
2 2.1 22 45 15 0. 80 0.736 6 28 2.1 40 45 15 1. 44 0.617 2
3 2.1 22 45 15 1.10 0.7325 29 2.1 50 45 15 1. 44 0.586 9
4 2.1 22 45 15 1. 44 0.725 1 30 2.1 60 45 15 1. 44 0.526 2
5 2.1 22 45 15 1. 80 0.7159 31 2.1 22 31 15 1.10 0.727 0
6 2.1 22 45 15 2. 80 0.706 8 32 2.1 22 36 15 1.10 0.735 3
7 2.1 22 45 15 3. 60 0.692 5 33 2.1 22 56 15 1.10 0.713 0
8 2.1 22 45 5 1. 44 0.706 1 34 2.1 22 68 15 1.10 0.711 9
9 2.1 22 45 25 1. 44 0.710 0 35 2.1 22 81 15 1.10 0.712 9
10 2.1 22 45 30 1. 44 0.713 1 36 2.1 22 90 15 1.10 0.716 0
11 2.1 22 45 35 1. 44 0.696 4 37 1.5 18 31 15 0. 80 0.612 5
12 2.1 22 45 40 1. 44 0.684 9 38 1.7 23 36 20 0. 80 0.717 3
13 2.1 22 45 50 1. 44 0.665 4 39 1.9 28 45 25 0. 80 0.717 4
14 2.1 22 45 60 1. 44 0.640 0 40 2.1 33 51 30 0. 80 0.676 6
15 2.1 22 45 70 1. 44 0.627 1 41 1.5 23 31 30 1. 30 0.708 5
16 1.0 22 45 15 1. 44 0.632 6 42 1.7 18 36 20 1. 30 0.693 2
17 1.5 22 45 15 1.44 0.700 6 43 1.9 33 45 25 1. 30 0.723 4
18 1.8 22 45 15 1. 44 0.724 3 44 2.1 28 51 30 1. 30 0.743 7
19 2.1 22 45 15 1. 44 0.717 5 45 2.1 28 45 15 1. 80 0.700 2
20 2.5 22 45 15 1. 44 0.7211 46 1.9 33 51 20 1. 80 0.683 9
21 2.8 22 45 15 1. 44 0.686 0 47 1.7 18 31 25 1. 80 0.709 3
22 3.8 22 45 15 1. 44 0.637 6 48 1.5 23 36 30 1. 80 0.722 4
23 5.6 22 45 15 1. 44 0.526 2 49 1.7 33 51 15 2. 30 0.683 0
24 2.1 12 45 15 1. 44 0.5810 50 1.5 28 45 20 2. 30 0.672 0
25 2.1 18 45 15 1.44 0.692 9 51 2.1 23 36 25 2.30 0.698 3
26 2.1 20 45 15 1. 44 0.727 0 52 1.9 18 31 30 2. 30 0.696 3
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Table. 3 Training errors with different hidden layer nodes

AR ML MSE TR PN MSE TR PIEREH MSE
4 5-4-1 0. 000 6 8 5-8-1 0.273 0 11 5-11-1 0.078 9
5 5-5-1 0.019 8 9 5-9-1 0.000 3 12 5-12-1 0.002 8
6 5-6-1 0.110 1 10 5-10-1 0.017 1 13 5-13-1 0. 040 8
7 5-7-1 0.046 2
081
4 FNERSHSRIE Vi e
05k TS
4.1 FWLERSH 04 i
GA-BP FUl #5500 B A R H W1l 4 Bz, B 4 T 03) -

W NI ORBR s W REAR AL i I 4 R U Bt S Oly/ﬁqAﬁgpA¢<,J&Awﬂ~
PR B S+ W & L BT GA (B i BP i o

0.1

SR BT B T AR RS B e 0 10 20 30 4 0w
T Fe AT B A B A IR W 2 mm 4R S AR R Dy 26 B4 F K 5t 5 X I
Hzs 3537 160 f1 8 46° 42 S 21 Hzs #2480 1% 0t ik Fig.4  Comparison chart between
Eﬂgﬁ%{tgﬁ‘%ﬁg&zﬁ 0.754 7. predicted data and origin data

4.2 TNERKIE

AT DEM BEAT 05 L9250 36 Uk, 45 2 0 73 AR 0 0. 746 6, BN 455 0 0. 754 7, — & #22 0. 008 1,
HEBT GA-BP i 28 [ 2% 7 LUTIR A AR I 3 i 1) 2 8028 & R GA DAL 19 BP i 28 90 2% X 4 3 2 $0iit Ak
Ja A2 58 O 2880300 BEAT R B 9 92 8 o X ph T X 3R S IR sl i 1 & Rk sh 2 e et 4y 1 i k. 7
S o7 G 28 AP U AR R 3 L B I B 0 8 3 o i 1K 1) PR IR A — %€ 9 46 3 8 .

http: / www, hdxb. hqu. edu. cn



5 439 EERR . 45 AT GA-BP #1282 016 -F 12 2 & 4k 3 0 19 Ik 30 2 80 513

5 HRIE

FIHT GA AL BP #2228 1] LLSC B R E S iR S S 80 2/ T e X 0 SIS R E
PRGN 2 mm; IRBNIIAR Ny 26 Hzs JRBh75 [0 M08 467 3130y 21 Hzs #8400 175 Ak Ja i fe L i 23
AR 0. 754 7. 507 LYK 45 RN LE R W] R B 45 3R 02 T SE 9. SR GA-BP 333 0] LAY 45 KR Ay 5K
6 FF ] 55 B A S 4R 2R B B 1) AR 3l i T 2R S 3 i 20 LI 3R I T R ml RE .

S % Uk

[l SBAEZE KL, 4 Sl i B N AMoF 98 IR Bk SR [T, tH 53 643 )& . 2009(5) £ 26-27.
(2] BEREXNHITE, ik 55 . BE ok T 6 0 40 Bie 5 e 45 ik J [ 1. 4, 2008,17(2) : 15-18. DOI: 10. 3969/j. issn. 1005-
2798. 2008. 02. 003.
[3] A MRG0 07 I eit (D] BT A4 R4, 2011,
(4] M %, mT. 56T DEM (4 3k 5800 MORL 5 43 52 i iy o 28 L0 . M 1A%, 2012, 1(10) : 85-88.
[5] CLEARY P W,SAWLEY M L. DEM modelling of industrial granular flows: 3D case studies and the effect of parti-
cle shape on hopper discharge[ J]. Applied Mathematical Modelling,2002,26(2) :89-111. DOI.;10. 1016/S0307-904X
(01)00050-6.
[6] LIJing, WEBB C,PANDIELLA S S,et al. Discrete particle motion on sieves: A numerical study using the DEM
simulation[ J]. Powder Technology,2003,133(1):190-202. DOI;10. 1016/S0032-5910(03)00092-5.
(7] MEER. BT B I i 2 2 R IR 3l i e i E 5 OF 58 LD . 871 V198 R4, 20009.
(8] Mz . 4235 3h 55 iy BT RLR 3 5 BB B RS ML B B W58 LD, JE 1T AR 2, 2015,
(9] SRR B, MM AL, RSN HLZL 5 M i AL Bt LT ). AR K22 3R (A AR 10 . 2010, 31(4) £ 363-366. DO
10. 11830/ISSN. 1000-5013. 2010. 04. 0363.
[10] JHZ, 3,28 4, 5. BriR sh i s Bl BE L) . ALAR BT 5 58 . 2016 (3) :149-153. DOI: 10. 13952/j. cnki. jofm-
dr. 2016. 0121.

[11] LI Zhanfu, TONG Xin, ZHOU Bi, et al. Modeling and parameter optimization for the design of vibrating screens
[J]. Minerals Engineering,2015,83:149-155. DOI.10. 1016/j. mineng. 2015. 07. 009.

(12]  PRENR .45 ditE 0T, 46, JE T DEM /Y9 3l 0 9k 50 2 500 43 J2 B i s ma [T ], R B 24 4R . 2017, 45(5) < 217-
222.DOI1:10. 13199/j. cnki. cst. 2017. 05. 036.

(18] WkSrif. B4 B PRAE L A8 IR R ML) S KR A s S v A AL i SE R LT 1. MU e 3T 5 0 5. 2011, 27(1) - 106-108.
DOI:10. 13952/j. cnki. jofmdr. 2011. 01. 025.

[14] 20K ARTTEG . 5RA2. kT 0l 28 50 2% mig 17 100 1) 52 5 MR 5 M D0 Ak it [T . 2 & Bk 2 4z, 2005, 22.(5) - 134-140.
DOI:10. 3321/j. issn:1000-3851. 2005. 05. 022.

(151 Ak, 32w Bl BP-GA Bvk X 2} 48 HE OB PL 01 4% 7 & 19 85 A A6 LT 1. #Lmi e it 5 05, 2012, 28(1) : 105-108.
DOI:10. 3969/j. issn. 1006-2343. 2012. 01. 029.

[16] TAN Gangping, WANG Dengfeng, LI Qian. Vehicle interior sound quality prediction based on back propagation
neural network[ J]. Procedia Environmental Sciences,2011,11(B):471-477. DOI;10. 1016/j. proenv. 2011. 12. 075.

(REHE: KEYT  EXHER: £

http: // www. hdxb. hqu. edu. cn



