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Misfire Detection by Using the Crankshaft Speed Fluctuation(1)
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ABSTRACT

The crankshaft speed fluctuation was measured every crank angle. In order to detect the misfire,
the engine and the dynamometer were considered as a single-degree of freedom system. From this
modeling, the detection criteria were derived and examined by the engine test. By this method the
single misfire or multiple misfires can be detected. Even on the condition of low load and highr
speed than 3000rpm, where it was difficult through the other methods, misfire detection was car-
ried out steadily. From this results, the method proposed by this paper proved reasonable.
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Table 1 Experimental test matrix
Item - Variations
Engine speed idle, 1500, 2000, 2500, 3000

Load  {no load, 30, 60, 85, 95, 110Nm, WOT

Table 2 Mode settings to the misfire

generator
Mode 1 Mode 2 Mode 3
Continuous misfire Intermitient misfire | Multiple misfire
Fach cylinder misfire | Each ¢ylinder misfire | Each mode
by the misfirerate [ (#1 & #3 cylindre
#1 & #4 cylinder)
Muti-cylinder misfire | Muti~cylinder misfire
mode 3 by the misfire rate
(1 & #3cylinder, |mode 3
#1 & B4 cylinder)  [(#1& #3 cylinder,

#1 & §4 cylinder)
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Fig.3 Comparison of the angular velocities at
the fixed intake pressure 43.4kPa in
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Fig.4 Comparison of the angular velocities at
the fixed intake pressure 26.8kPa in
case of the 1st and 4th cylinders mis-
fires as the engine revolution varied.
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