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Fig. 1 The diagram of gearbox working structure
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Fig. 2 Sequential probability ratio flow chart of

sequential probability ratio test
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Fig. 3 Three sets of vibration signals obtained

in the experiment
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after de-noising



%91 AR IUHT 55 < A8 D 592 Wit % 24 800 B 14 — ol 1k 57
BIEH o HE 155 S, ALK W5
M w ® o aaae 51 AL A< A G S S, I RUR I
4 S, | LN A a, BT VLT O 4 BB S S, (25 %

SR HEAR < 10

0 1000 2000 3000 4000 5000 6000 7000

(a)

AR EEAA =104
[\

_2 1 1 = 1 1 1 1 1
0 1000 2000 3000 4000 5000 6000 7000
P BRI E

(b)
B> FREMELLVBER
Fig.5 Test results of sequential probability ratio of the
(ELAS T R0 2 0 S [ R E 1) 47 48 R B 5
oAl Pz Iy BOME R LA 36 05 R 17 X, X T
S, 5 S, 8 S, WAFBIEIC N o B Sy BIFRIME
N o KA IO LT AT A 2 6.

~
%)
1

[\ w
T T
1 1

SR LA X 104

—
T
1

b .

=D 1 1 TR 1 1 1 1
0 1000 2000 3000 4000 5000 6000 7000
e e £

B6 FEBRELBEER

Fig. 6 Consistent sequence probability ratio of the test results
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Gearbox fault diagnosis of sequential probability ratio based on

radial basis function optimized particle filter

CHEN Han-xin, LIU Cen , YANG Shi-qi
School of Mechanical and Engineering, Wuhan Institute of Technology, Wuhan 430205, China

Abstract: A method for the detection and diagnosis of gear crack was put forward based on the principles
of radial basis function (RBF) network optimized particle filter and sequential probability ratio test.
The horizontal vibration signals of a crack-free and two different crack gears were collected to verify the
method. Firstly, the true vibration value was extracted from the original signals after the RBF opti-
mized particle filter operating. Then, the time domain analysis was used to extract characteristic param-
eter sequence (kurtosis value). Finally, failure mode was determined according to the result map of
which the kurtosis value sequence was put into the sequential probability ratio test procedures. The re-
sults show that the established procedure for optimized particle filter has a good effect on noise reduc-
tion with detailed, accurate and stable vibration signals; gears’ different failures can be compared and
distinguished by sequential probability ratio test, which improves the effect of gearbox fault detection
and diagnosis.

Keywords: sequential probability ratio test; gearbox; fault diagnosis



