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Fig.1 The diagram of gearbox working structure
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Fig. 2 The flowchart of gearbox sequential probability

ratio test
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Fig. 3 Two experimental vibration signals: (S1) is the

normal condition; (S2) is the faulty condition
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Fig. 4 The signals after wavelet packet transform:(S1) is
the normal condition; (S2) is the faulty condition
4.3 FREBXELEBRERIF

Ui B X e ot P A e AR BORR, 24 1A i 22 X B
R LU A e W T ) L DL R S ) o R PR AR R
W, xR Ho F1 Hy s UELH —RERMOBRS
O T RBIRABRM S, W o=4=0.005,3F H
B A5 S i So B e A R AH 45 Y.

HT P BTABE 3 LU R e Y B A SR T, A
LB PR L A BB R, LLE R RO T 815
5 SR EEASE . UEERE TGS
S2 WEVE N S E o X S HEAT R B, 15 B0 40
K5 sy e,

1.0 T T T T T T T

0.8

0.6

0.4

0.2
ol
-0.2 o Y

T
/
1

ISR AE x 10

—0.4 A i

—0.6F L 7

—0.8+ ) AN

_1'00 lOIOO 20IOO 3060 40IOO SOIOO 6(I)OO 7(I)OO
PRI A

BS5 WERERRETHES SLHBEEASE n, NEER

FTHES SZ HHEEISHE » NFREFRLBRER

Fig. 5 The results of SPRT when the mean value of

normal signal Sl is regarded as the parameter g and
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Fig. 6 The SPRT and RMSE test of 16 groups of

normal signals and fault signal
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Theories and methods of gearbox fault diagnosis oriented sequential
probability ratio test

SHANG Yun-fei ,CHEN Han-xin ,SUN Kui
(School of Mechanical and Electrical Engineering, Wuhan Institute of Technology, Wuhan,430205,China)

Abstract: A novel method of fault diagnosis of gearbox based on sequential probability ratio test(SPRT)
was proposed in this paper. The gear with the crack is used to simulate the gear fault mode. The wavelet
packet transform was used to preprocess the signals. The time domain analysis was applied to extract
the fault feature values of the vibration signals after preprocessing. The kurtosis value is used as the
feature parameter because it is sensitive to impact vibration. The SPRT algorithm was developed to
detect the gearbox fault mode. In order to test the diagnostic capability of SPRT, the root mean square
error (RMSE) was used to calculate the errors between the same faults and between the different
faults. The results show that the presented method was effective and robust.

Key words: Sequential Probability Ratio Test (SPRT ); gearbox; wavelet packet transform; fault
diagnosis
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