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ABSTRACT

The torsional vibration signal of a reciprocating internal combustion engine is a useful tool for
monitoring the operating state of the engine, similar to the pulse signal in our body, which serves as
the basic diagnostic tool in oriental medicine for assessing the pathogenesis of the human body. In
comparison with several other methods for detecting a misfiring cylinder, a method employing the
torsional vibration signal is considered to be highly effective in terms of accuracy, time, and cost.
This study proposes a method for detecting a misfiring cylinder using the measured torsional vi-
bration signal. The fundamental frequency amplitude and phase angle of the torsional vibration signal
are found to distinguish the misfire occurrence and misfiring cylinder position, respectively. The pro-
posed method is verified by analysis and numerical simulation using two-stroke, four-stroke, in-line,

and V-type engines.
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Table 1 Torsional vibration system

Parameter Case 1 Case 2 Case 3
Engine fl-st_roke, 2-stroke, in-line | 4-stroke, v-type
type in-line 6 7 cylinders 8 cylinders

cylinders
Rated 426 kW 4890 kW 353 kW
output | at 1800 r/min | at 170 r/min at 1800 r/min
Ap;:)lrllcatl Generator set Propulsion Generator set
Cylinder |30 350 mm 128 mm
bore
Stroke |4 66 m 1400 mm 142 mm
length
Firing [1-5-3-6/1-7-2-5/|!B~-1A~-34
order | -2-4 | -4-3-6 | 2B-2A-
3B - 4B - 4A
Firing 0-120-240-360 | 0-51.5-104.5-15 0-90-180-270-36
angle - 3.1-208.0-255.8- 174 450.540-630
480-600 310.2
Mass Elastic Data
J J J J J J J J J
1 2 3 4 5 & 7 8 9
K1 K2 |K3 | K4 | K5 Ke K7 K8
C1 cC2 |C3 |C4 |C5 Ce& CT csa

Case 1 : 4-Stroke Inline Engine Generator Set

Fig. 2 Mass-elastic model for vibration analysis
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Fig. 4 Excitation force in misfiring (case 1: 4-stroke,

in-line 6 cylinders)
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Fig.5 Vibration velocity in misfiring (case 1:
4-stroke, in-line 6 cylinders)
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