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Abstract

In the recent years, vibration reduction of the internal combustion engine has received a considerable amount of
attention. In this study, a number of tests were conducted on a four-cylinder spark-ignited engine with natural
gas and the vibration responses of the engine were recorded for three different equivalence ratios 0.75, 1.00 and
1.28. The result of the spectrum analysis indicated that the vibration amplitude produced by the equivalence
ratio 1.28 was higher at low frequencies around 60 Hz. On the contrary, the vibration amplitude generated by the
equivalence ratio 0.75 was higher at high frequencies around 120 Hz. Then, a finite element model of the
cylinder was constructed in ABAQUS representing the vibration behavior of the engine. Finally, the obtained
results were validated by comparing the estimated parameters from the finite element model and experiment.
Therefore, the vibration behavior of the engine depends on the equivalence ratio variations. Thereby, a
limitation was found for the vibration behavior of the engine that can be used for controlling and improving
engine performance.
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