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Study on hydraulic vibration system based on artificial neural network

GUO Zhi - gang ,LI Wen - xuan , FENG Ji — gang

(College of Mechanical and Electrical Engineering, Hebei University of Engineering, Hebei Handan 056038, China)
Abstract; The hydraulic vibration system of two freedom hydraulic vibration roller was the research
object in this paper. Three horizontal subsets were selected in every experimental factor which was ob-
tained from the three — dimensional orthogonal experiment to obtain the samples of the training neural
network. The mathematic model was built by artificial neural network theory and the optimum com-
bined parameters of horizontal subsets were established by means of Mtalab simulation. The results
show that target value of the optimum combined is 0.552 3 and the stiffness of the system is 3.3 N/
mm through the artificial neural network mathematics model. This meets the project requirement be-
cause of the relative error of 10.46% between experimental results and experimental target value.
Key words: orthogonal test; artificial neural network; mathematical model; computer simulation

FEERZERAR SRR, MERS RETE

EAGEHEEET SN AMRE, BB
RENBIRGHEY AGRELRBEN RS
BATHCERACTE S, BISS YR i
EHE, ARLETHENERERDEL
BRI, 23088 ST R E KB
GHBMEHRE, RAATIHENSE R T 2%
R E R B AR A8 B s S,
W R 3h R G T B RS %

e B #2011 -11 -05

1 REMRERFRE

B e B PR B LR SE SRR A . — B ph B IR Bh
0, Lfeat, MEMIRN THEBFRILERS
BUECA R A BUE IR ST 8 WAL T 2 3
LE) T FEAT AN 35 2 B TR TR A PO IR SR
B AR GEF A 28 1 52 TR B, (93 5 1o 6T K 4 7
RTRE, FRE L TE, e RENERT,
WahiRshieRsl. HARMAE 1 iR,

1ERB ST BERI(1983 - ), B WREREEA ALRE, AFRG VLR REFENHR.



®B2H

BENE . ETFATHEMENBERSRERT 79

(a) EMBIER

(b) AR E

H1 WEMRREMER
Fig.1 The composition of the hydraulic excitation
system

B 1% K.C 25 FREE M3 Z BRI
BEFIREE, HHE AT

_ 6mpid’
“(D-a)? S
G +d G,+d}
K=2(K, +K;) = Z(SDf n SDan) (2)

A p— s R I —H ER R D —iL
BRI EER, G YHHRED,—H
Bl —RELAR  n—HERHER.

2 BERINFAIER

2.1 RHIREZHE

BEFZRRABER 4 MABEER, 1
REHEREI MR TFRE EREKTRZ
G, BN EEKFTREHNLER 3 MHEEKFE,
FAERREBELARNER, BHLEEZR
feids, KGN EHSPENFEER, BEKFEH

HEAFFESHETEES R, ME 1 Fix,
%* 1 ERHYLKEERURIZH
Tab. 1 The optimization experimental arrangement
of horizontal roller table

BHE HE/F KIE/mm BEE/mm FKE/%

1 27 0.15 65 12.5
2 27 0.35 105 15.45
3 27 0.54 145 18.4
4 34 0.15 105 18.4
5 34 0.35 145 12.5
6 34 0.54 65 15.45
7 41 0.15 145 15.45
8 41 0.35 105 18.4
9 41 0.54 65 12.5
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Fig.2 The vibration amplitude curves of
wavelet denoised
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Tab. 2 The normalization results of roller test data

wE RIE BEE KR HELTHR
/Hz /mm /mm /% /mm

0.1889 0.1333 0.18 0.2013 0.1167
0.1889 0.4667 0.5 0.5000 0.2800
0.18890.7833 0.82 0.7987 0.2500
0.5000 0.1333 0 0.7987 0.3333
0.5000 0.5667 0.82 0.2013 0.3667
0.50000.7833 0.18 0.5000 0.4500
0.81190.1333 0.82 0.5000 0.2167
0.81190.4667 0.18 0.7987 0.4333
0.8119 07833 0.5 0.2013 0.4833
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0.1889 0.1000 0.4111 0.5889 0.7222 0.9000
0.4667 0.3667 0.9000 0.5333 0.1000 0.783 3
0.1240 0.5480 0.2640 0.6920 0.2110 0.884 0
0.7987 0.2013 0.5000 0.9000 0.4544 0.1000 |44
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Tab. 3 The experimental results of simulation

HE wE RiE RE K& RELL
/Hz /mm  /mm /% /mm
0.7222 0.716 7 0.42 0.1000 0.5347
0.7222 0.7833 0.50 0.2013 0.4945
0.7222 0.9000 0.58 0.3025 0.3194
0.81110.7167 0.50 0.3025 0.4332
0.81110.7833 0.58 0.1000 0.5000
0.81110.9000 0.42 0.2013 0.4096
0.90000.7167 0.58 0.2013 0.4455
0.9000 0.7833 0.42 0.3025 0.3761
0.9000 0.9000 0.50 0.1000 0.4247
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Tab. 4 Optimal subset of the orthogonal analysis
of variance and the level of most elements

E% L s,
K=1 K=2 K=3
W% 0.2643 0.4385 0.4003
bl ] 0.2545 0.4085 0.4401
BE 0.3551 0.3964 0.3515
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