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Fig. I Instantaneous rotating speed signals of four working conditions



541 B VRIS

T /NG B R A sl LR 2R Kt e 12 W 155

g ——
aT X / ]
HOG ¢ L N . M 1 1 i i i

T fr-min

el /e min”

4800 9600 14400 19200 24000 28800 33600 38400 42200 48000
FRl(e)
a. IERTH

260 F

1000 ¢ s i £ L

T fr-min

/()
. WEOEER SR T

B2 DY 1 00 I I O A

4800 9500 14450 19200 24000 28800 33600 38400 42200 48000
/()
b, AFTRK TR

2500 F v v ; v
a7 [ /‘_/—“—‘7)
1060 F >

L i 1 L

Y

A S
80 . . : L 3

20 . : : : -.
% M\f”w -

20 W’VV"

il /r-min?

12000 24000 36000 48000 60000
¥R/

o TR Afb ek T

N

Fig.2 Wavelet decomposition of instantaneous rotating speed signals under four working conditions
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Fig.3 Comparison of wavelet reconstruction of rotation speed signals under different working conditions
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Misfire failure diagnosis of engine based on wavelet analysis
Jiang Aihua, Li Xiaoyu™, Wang Wei, Zhang Jun
(College of Engineering and Technology., Huazhong A gricultural University, Wuhan 430070, China)

Abstract: Engine misfire failure when acceleration is a frequent failure. Misfire failure was diagnosed from engine
principal shaft instantaneous speed. T he instantaneous speeds in rapidly accelerating process from idle speed to
high speed, at which the engine runs under the four formal and fault working conditions, were measured with
magnetoelectric sensor. After decomposing and reconstructing the speed signals with db3 wavelet, and then
comparing the information in all the four conditions so as to judge whether the engine was misfiring or not and
what types of the misfire would be. The results show that, the wave amplitude, the stable idle speed, the stable
high speed and accelerating time of misfire condition are distinetly different from those in normal condition.
Therefore this kind of misfire diagnosis method is feasible and effective.

Key words: engine; instantaneous speed; misfire failure diagnosis; wavelet analysis



