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Fig.1 Bearing vibration signal dominated by fault pulse

1.2 ETHRAEBRMKIERRRET

Bl A IR Bl A5 5 A0 AV SR AR S0 5E 1 o 2 1Y
G50 E T R M5 W& % Bl 2 Fi a5t g
FAAG T s BLAM A% 338 I AR 23 X Bl R IR Sl 15 5 3 e
M) 171 14— 25 5 | AR R O 1 A A e AR IR Bl 15 5 AT
RN

e(n)=z(n)xh(n)+ o(n) (3)



584 & L

¥

%36 &

Ap o e(n) MR RRA TR ERIEBIM IR E S
x () g Bl 7R R B b ot 4355 5 A Cn) AR A% 228 B A8 ) U
T T B 5 0 () o 1A e AR N HARAR 3 T HE ALY, A
T AR B A5 7 B W A5

A1 3 C3) m R TR Sl il R R 155 5 52 B 4% 18 i
A2 0 5% A T B 55 L HL Y o () R B3R ZURS , BhR (5
T 2 R B TG R ik 3 R R R 0 e B
FRAE R BURCS o P 2 D9 AR X (3) 0 1 BT 45 Al 7K il
B 5 BB 26 1 S PEO MR A3 , th 6L 2% 38 T %45
5 R A 3 10 A 2l 56 B A R R T R A
P A 5 PEO g B3 A A 08 {5 H B 7 55 4
AR R TG O 1) B AL T R SRR AR AR AR 9 PEO
R AEIF AT . W UK B, PEO TEHR 3 L4y £ &
W R LT A A RS T, R BB R R TR
2y Bl 7 B4 L R R A 5

e
w

BRI

S
&}

HRRARRAE AR

TEME / (m * s7)
(=)

0O 100 2(I)O 300 400 560 600 700
% [ Hz
(a) ELERIE
(a) Envelope spectrum
4
AR R
g 3
o) WAL AT
o)
1

0 100 200 300 400
HZ /Hz
(b) PEOIRH 3%
(b) The PEO amplitude spectrum

P2 T R £

Fig.2 Bearing signal affected by serious interference
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Fig.3 Framework diagram of the proposed method
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A pulse enhancement extraction method for fault diagnosis of

rolling bearing

FENG Kun'?, LI Ye-zheng', HU Ming-hui'*
(1.Key Lab of Engine Health Monitoring-Control and Networking of Ministry of Education,
Beijing University of Chemical Technology, Beijing 100029, China;
2.Beijing Key Laboratory of High-end Mechanical Equipment Health Monitoring and Self-recovery,
Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: When the rolling bearing of the gearbox failed, the fault pulse is annihilated by the strong interference signals, which
makes it difficult to extract the fault characteristics. To solve this dilemma, a fault diagnosis method of rolling bearing based on
pulse enhancement extraction is proposed. Based on the envelope spectrum that characterized the periodicity of the fault pulse, a
Pulse Extraction Operator index (PEQO) is constructed to evaluate the strength of the fault pulse in the vibration signal. Taking the
need for enhancement of the weak fault signal features into account, a Pulse Enhancement Extraction Operator index (PEEO) is
constructed combined with the Minimum Entropy Deconvolution (MED) , which can evaluate the effect of different MED filter
lengths on fault pulse enhancement. Then a three-dimensional filter model based on MED filter length, pulse frequency and PEEO
is formed. With the PEEO peak value, the optimal filter length of the MED and the characteristic frequency of the pulse-enhanced
signal can be located, and the fault features of gearbox rolling bearing can be extracted while obtaining the optimal pulse enhance-
ment signal. Simulation analysis and experimental verification results show that this method can effectively enhance the pulse of
bearing fault, and present significant bearing fault characteristics in the PEEO amplitude spectrum of the optimal pulse enhance-

ment signal, so as to realize the diagnosis of weak fault of gearbox rolling bearing. The comparison also shows the advantages.

Key words: fault diagnosis; rolling bearing; pulse enhancement extraction; minimum entropy deconvolution (MED);

optimal filtering
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