View metadata, citation and similar papers at core.ac.uk

-
brought to you by i CORE

i

\__"§

S EHDFHES R Z SIS SRR

AT

YA . 10384
5. 23120090153694

%N A

B+ F A i X

provided by Xiamen University Institutional Repository

Sk RREBE M REREFRSFE2E

PRI A

5

Research on the application of HOC coupling properties

in hydraulic faults diagnosis

HIFRIFHL: TRLZD

+ & & AR wREHEER4%

wXRRLHH: 2012 F A

WLEHEE: 2012 & A

PR 2012 & A

B

£

=FE

1]

hii

J& :

A:


https://core.ac.uk/display/41428193?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

B TR FZ AL SR A% 7 B

AN 2 AR SR A NAE IR 3R, SRS 5E K WF TR
Ko ANERLEEHSH AN NEER DL R FORR, 1
FECHR DUIE 205 sUIRA AR B, R S e (R TR e 2 o
AWEzHMAE CA AT HAH, ¥ AR LN

( ) PR (4D I FURRCR, 3R
3 ( ) W (D) e =R, £
( ) KIS (G L5 WS IR

SRR 5 B NS 5 A, A LTS R R, TR )

)

PN (%4):

T A



B IR W ICEERUE R = B

ANFEFRETIRAARYE (b NI [ 22 A7 26018 AT S i 75
) SERUE PR AV e s AR 3G, JF R R AR T TR E HLAIE R
AL CRFRARTURN T 1D , SOVF AR SCEE N TR 45
TE L AR PR A B 5D o AN FE T TR 2 A0 18 S 2 [
[ty A2 e SO AL R R AT AR R, R S 18 S B AU
TR R, SRAIRZEN . g Bl el Hee Uy s & B ) 2 618 3
AR T

T # H g, s il R A
) 2R, &EH R
CGEAAELL EAHNAFES T “ V7 BUHE BN AR RE AL SN
O FEITRERER A H RN EAIR S, REETTREREZR
S E WA SN AT AR S IEAE IR AHS 1), BAA
NIFARLR S, ¥IiE M BB AL )

Su

PN (B4) -

F A H






wm =

ASCUNEE RGUH BRI R ek M D i R, Ak
T REEANEHTG, R ANB 70 TN L ] 2% 45 B 1 VR U 1) ) iR 51
B ST T, SO IR R 1R ) o

YU A T 5 A R PR RS TR AR, HARBIAE 5 38 i 00 o b il [ %
ZE St o IEHFARS AR B XGE AT LE, A5 70 A0 Vi BRI 1S e 22 /D B AT HH AN [ )
%ﬁoﬂ%%%ﬁﬁﬁﬂ%ﬁﬁ%%é%ﬂ%ﬁﬁﬁ@ﬁ%ﬁ%%ﬁ%ﬁﬁ,
HAT SR AR o PR 734 ik 28120 A RO U I B3E 4T SR i) . 2
pedbati B, Db SRR AR A VR B IR, KR AR IR (S S AR B O B
iy, FHEE R HR G BRI S RAS R (R 57 2 A o5 Pl A 1 45
R 1A 5 AR A 5 32 MR R O RE & 07 e AT e nl, DAL R et
BRI BOR o T NBONER M HUMAR SIS 547 71 TR, PSR /et
ITRFIESEIL, FAIR] BP W28 RIS RF 1A EALIEAT S fiZ i, JF AN S8 (S 5 A0 N 4G
RAEATRILE, BEM TR . A SCGHE_ERBERIE, B TN R RCR

1o HFROETERR I, (R SBRRH b XE DU BT 55 A2 2 M AT S o
i B (B AP &, PRI SC Rl — o0k i AN R il 7 ik, JF A S4B X A
JHEMIE X

2: HIRRIGE S AR TR SCEOOEE R UL AR 2 W OR AT
XFEE, 49 SEAEOREE XS A VIR LT AR ZhEAE, 1 AR ThEE ST JRUIR{E 5 /1
ZEi, TR L5 R R A AT AT 2 —EU

3: X RA=M ZE . RHOUE 15 T A RIS & 7 3 2 WO kAT
T, FEANSEEOOE | L =R RAE A RAT R L, £5 mAEA F IR A T
PR R, 5BCRE RSP R R BE mErG A L, AR E] R
W IR B R R I S 8

4: DEEgEN TR, @ HEREE S ARG TSR AR
YN PR UAHSO (N e H AT s A ), 15 AR R U, B AU
DI A A B EROE AR T R 1 4518

KW mbr RAE, Ma, RSk



Abstract

In this paper, the usua hydraulic valves (reducing valve, overflow valve and
speed-regulating valve) in hydraulic system were studied. Based on higher-order
cumulants (HOC), higher-order spectrum (HOS) and its coupling features, wavelet.
fractal and neural network theories were used to analyze the vibration signals
extracted from hydraulic valves, and the fault recognition were accomp!ished.

Autoregressive (AR) model parameters based on higher-order cumulants of
vibration signals from hydraulic valves were used to express the bispectrum and
trispectrum. The vibration signals extracted from different working states of hydraulic
valves were analyzed with bispectra. Results indicated that the spectral distributions

were different under normal and different fault states. Compared with bispectra, the

1%-D dlices of hispectra characterized the frequencies of fault information more

specifically and directly, also, the amount of calculations was reduced. Futhurmore,
based on the theory of HOS coupling, complex HOC were used to analyse various
faults, the same coupling mode of normal signals and fault signals were used to
diagnose faults. Because mechanical signal has the characteristics of nonlinear and
nonstationary, and wavelet can deal with this kind of signals effectively, this paper
used it to fetch features, then BP and LSSVM were used to judge faults. Through
above works, some research achievements were obtained as follows:

1. Nonsymmetric bispectrum drawing method is proposed, this method can solve
the contradiction between bispectrum complexity and actual needs to an extent.

2. The fault diagnosis effects of primitive signals. AR power spectrum and real
bispectrum diagonal dlices are compared, the results demonstrate the effect of
bispectrum diagonal dlicesis prior to AR power spectrum, and AR power spectrum is
prior to primitive signals, these results coincide with relative theory.

3. The fault diagnosis effects of complex three order bispectrum and cumulantsin
various coupling modes are compared with real three order bispectrum and cumulants,

the results show, for many faults, through different complex couplings, one



diagnosing method with higher correct rate can be found.

4. By means of calculating capacity dimensions, the dimensions of real bispectrum
diagonal dlices, real trispectrum diagonal slices and the slices of complex signals in
various coupling modes were calculated, then those capacity dimensions were used to
diagnose faults, the results shows, in some faults, complex signals capacity

dimensions are more effective than that of real signals.

Keywor ds. Higher-order cumulants; Coupling; Fault diagnosis
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